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A B S T R A C T

Objectives

This is a protocol for a Cochrane Review (prognosis). The objectives are as follows:

To assess the impact of residual disease a-er primary surgery on survival outcomes. In separate analyses, primary surgery will include
both upfront debulking surgery followed by adjuvant chemotherapy (UDS) and neoadjuvant chemotherapy followed by interval debulking
surgery (IDS). We will consider each residual disease threshold as a separate prognostic factor.

Investigation of sources of heterogeneity

We will examine diEerences between FIGO stages III and IV in diEerent thresholds of residual disease a-er primary surgery.

We will consider factors such as age, grade, length of follow-up, type and experience of surgeon and type of surgery in the interpretation
of any heterogeneity. We will also perform sensitivity analyses to distinguish between studies that include 0 cm in residual disease (RD)
categories of < 1 cm and those that do not. This may be applicable to comparisons involving RD < 1 cm with the exception of RD < 1 cm
versus RD = 0 cm.

We will evaluate women undergoing UDS and IDS in separate analyses.
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B A C K G R O U N D

Description of the health condition and context

Ovarian cancer is the seventh most common cancer among women
and a leading cause of death in women with gynaecological
malignancies (GLOBOCAN 2018). Globally, there are approaching
300,000 new cases per year, with approximately 6.6 new cases per
100,000 women per year. A woman's cumulative risk of developing
ovarian cancer by the age of 75 years is 0.72%: 0.52% in low-income
countries and 0.92% in high-income countries (GLOBOCAN 2018).
Ovarian cancer is rare in women under 40 years of age and most
cancers in this age group are germ cell tumours. Above age 40, more
than 90% are epithelial tumours and the risk increases with age
(Kurman 2014; Webb 2017).

Ovarian cancer is best regarded as a peritoneal malignancy.
The current understanding on the pathogenesis of epithelial
ovarian cancer (EOC) recognises two pathways and two clinical
groupings, classified as Type 1 and Type 2. Type 1 tumours
comprise low-grade serous, low-grade endometrioid, clear-cell and
mucinous carcinomas, and Brenner tumours. Type 2 tumours
comprise the high-grade serous and endometrioid carcinomas,
mixed mullerian tumours and undiEerentiated carcinomas. Type 2
tumours  are  more common and are thought to have their origin
within the fallopian tube (Perets 2016). They are associated with the
BRCA (breast cancer gene) germline and somatic mutations, and
histopathologically identified with aberrant p53 expression and
other characteristic immunohistochemical features (Kurman 2010;
Kurman 2011).

The extent of dissemination of the disease is described using
the International Federation of Gynecology and Obstetrics (FIGO)
staging system; stage I disease is confined to the ovaries; stage
II disease is confined to the true pelvis, stage III disease is an
abdominal disease where there is spread to the lining (peritoneum)
of the abdominal cavity outside the pelvis or regional lymph
node spread; whilst stage IV disease is outside the abdomen or
parenchymatous metastases, e.g. disease with spread to distant
organs such as the chest or liver (Berek 2018). Thirty per cent of
women with ovarian cancer present with early stage disease, whilst
70% have advanced stage at presentation (Torre 2018).In Europe,
just over a third of women with ovarian cancer are alive five years
a-er diagnosis (EUROCARE 2015),largely because most women
with ovarian cancer are diagnosed when the cancer is already at an
advanced stage (Jemal 2017).

The majority of women who present with symptoms of
ovarian cancer already have advanced disease. Symptoms
include progressive feelings of: abdominal distension, bloating,
indigestion, urinary frequency, urgency, early satiety, weight loss,
reduced appetite, abdominal and pelvic pain and, less commonly,
vaginal bleeding (Shafi 2018).

Description of the surgical interventions and residual
disease as a prognostic factor

Surgery and chemotherapy are the mainstay of treatment for the
70% of women who present with advanced disease (FIGO stage III/
IV) when surgery alone cannot be curative (Fader 2007; Torre 2018).

Appropriate initial investigations usually include ultrasonography,
tumour markers, and a CT scan if malignancy is suggested by

tumour markers and ultrasound. If required, an ultrasound-guided
biopsy of metastatic spread is carried out to obtain histological
diagnosis (Shafi 2018).

Traditionally,upfront debulking surgery (UDS) is performed to
achieve optimal cytoreduction, as the amount of residual tumour
is one of the most important prognostic factors for survival of
epithelial ovarian cancer (Bristow 2002; Chang 2013; du Bois
2009; GriEiths 1975; Hoskins 1994; Wimberger 2010).Platinum-
based chemotherapy is the standard of care, in combination with
debulking surgery (Colombo 2019; National Comprehensive Cancer
Network 2020).

Chemotherapy followed by interval debulking surgery (IDS) is
an alternative and more recent primary treatment option for
women diagnosed with advanced ovarian cancer. A Cochrane
Review comprehensively reviewed the evidence in this area, which
comprised five randomised controlled trials (RCTs) (Coleridge
2021). The review assessed survival, quality of life and morbidity
outcomes in trials that compared upfront primary and interval
debulking surgery. The five trials included two large, well-
documented RCTs (CHORUS (Kehoe 2015) and EORTC 55971
(Vergote 2010)) which reported no significant diEerence in survival
between IDS compared with UDS. It was suggested that IDS may
have better overall survival in stage IV disease, whereas women
with FIGO stage IIIC disease with extrapelvic metastases smaller
than 5 cm may have better progression-free survival a-er upfront
debulking (Vergote 2018). The selection of women with advanced
ovarian cancer for UDS or IDS remains controversial (Vergote 2013).
An investigation of maximum eEort cytoreductive surgery during
the initial treatment of epithelial ovarian cancer comparing UDS
versus IDS is being investigated in the TRUST trial (Trial of Radical
Upfront Surgical Therapy in advanced ovarian cancer (ENGOT ov33/
AGO-OVAR OP7)), and we await the results in 2024 (Reuss 2019).

The terms cytoreductive and debulking surgery are o-en used
interchangeably to indicate surgical eEorts aimed at removing
the bulk of the tumour. Complete macroscopic resection is
achieved when there is no visible tumour le- at the end
of surgery. Previously, the term 'optimal cytoreduction' had
been variably defined as referring to a maximal diameter of
residual tumour le- behind a-er surgery measuring 0 to 2 cm,
and in 1994 the Gynaecologic Oncology Group (GOG) defined
optimal cytoreduction as having residual disease < 1 cm (Hoskins
1994). However, in 2010 the Gynaecological Cancer Inter-Group
defined 'optimal' as having no visible residual tumour nodules,
i.e. complete macroscopic resection (since microscopic disease
remains in the majority of patients) (Stuart 2011), which has been
shown to result in better survival than near-optimal (< 1 cm) and
suboptimal cytoreduction (> 1 cm) and to be a better predictor of
survival (Bookman 2009; Chang 2013; du Bois 2009; Sørensen 2019;
Wimberger 2010). While there is now less controversy about the
prognostic importance of maximum cytoreduction, there remains
divided opinion about the eEects of any remaining residual disease
a-er UDS or IDS and about what attempts should be made for
maximal eEorts at debulking. All women would potentially do
better if there is no residual disease a-er surgery, and obviously
no surgeon sets out for suboptimal cytoreduction from the onset.
However, diEerent philosophies are evident within the surgical
community and there are also other important considerations,
such as surgical skills, training, the woman's fitness for more radical
treatment, morbidity, mortality and quality of life. The questions
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about UDS in ovarian cancer that appear to have become more
important and relevant over the last 10 years of practice as other
evidence has emerged relate to the timing of maximal surgical
eEort (still within initial treatment phase), and to consideration
of whether there are some histological subtypes which may have
better outcomes with UDS. In this review we only consider the
epithelial subtype of ovarian cancer, since it comprises 90% of
histological subtypes.

Complete macroscopic resection appears to be associated with the
best chance of prolonged survival (Bookman 2009). An attempt
to achieve complete cytoreduction is the recommended standard
for cytoreductive surgery for advanced ovarian cancer, as advised
by the British Gynaecological Cancer Society (BGCS) (BGCS 2017),
European Society of Medical Oncology (ESMO) and European
Society of Gynaecological Oncology (ESGO) (Colombo 2019), and
the National Comprehensive Cancer Network (NCCN) (National
Comprehensive Cancer Network 2020).

A Cochrane Review assessed the role of a further attempt
at cytoreductive eEort a-er suboptimal primary surgery
(Tangjitgamol 2016). The results from three studies in the
review found that a further attempt at debulking surgery a-er
chemotherapy in first line treatment was only of benefit to those
who had not had their initial surgery performed by a gynaecological
oncologist (Redman 1994; Rose 2004; Van der Burg 1995).

Over the last few decades, eEorts have been made to increase
complete resection rates. It has been shown that surgery performed
by gynaecologists with training in gynaecological oncology, by
high volume surgeons and high volume centres, is associated with
increased likelihood of no macroscopic disease (Bristow 2009;
Greggi 2016; Woo 2012).

There is a widespread belief that tumour biology has a significant
role to play in ovarian cancer outcomes. The relationship between
surgical outcome and tumour biology is complex and remains
unclear. The biological rationale behind the benefit of surgical
cytoreduction is that removal of certain ovarian cancer tumour
cells will create a supportive microenvironment to enhance
chemotherapy eEect (Covens 2000; Napoletano 2010). Whether it
is the intrinsic biological behaviour of the tumour or the surgeon’s
ability to cytoreduce that determines optimal cytoreduction is not
well studied. However, among the relevant prognostic factors, the
extent of surgery and consequent residual disease are the most
important prognostic factors. The extent of surgical eEort (standard
versus extensive surgery) to achieve complete resection and its
impact on survival is not fully understood, as determined by a
previous Cochrane Review (Ang 2011).

Within the advanced ovarian cancer group, women with stage
IV ovarian cancer represent a heterogeneous group with
extraperitoneal metastases. While it has been shown in a previously
published guideline that complete macroscopic resection confers
the best chance of prolonged survival (Vergote 2016), the data
are not as convincing for stage IV ovarian cancer. The presence
of microscopic disease in the extraperitoneal locations has not
been assessed and can potentially be even more frequent. While
some stage IV diseases could be amenable to macroscopic
resection (isolated splenic parenchymal lesion or resectable
liver metastasis), others could be diEicult (extensive mediastinal,
axillary, or supraclavicular nodes or multiple, unresectable hepatic
metastases). Therefore, it is worth investigating the impact of

residual disease in stage IV cancers, and in particular in relation
to extra-peritoneal residual disease (thoracic, mediastinum, groin,
axilla, neck). The EORTC55971 trial confirmed that neoadjuvant
chemotherapy results in superior survival compared with primary
debulking surgery in the management of women with stage IV
disease (Vergote 2010). However, there is a need for further
investigation into the impact of residual disease on survival
between the UDS and IDS subgroups.

This review sets out to determine the prognostic impact of
residual disease on survival rates in women with advanced
epithelial ovarian cancer. There are no universally established
patient selection criteria, but certain baseline characteristics
are important when investigating the impact of residual
disease on prognosis. These include age, nutritional status,
FIGO stage, comorbidities, ASA score (American Society of
Anaesthesiologists’ (ASA) classification of Physical Health), ECOG
(Eastern Cooperative Oncology Group) performance status (score
of symptom and functional status with respect to ambulatory
status and need for care), BRCA status, presence of ascites on
preoperative imaging and histological grade (du Bois 2009). To
date, there are no specific predictive models for surgical success
that are clinically useful, and the majority of previous studies have
limitations in design that make their interpretation diEicult (Borley
2012).

If the surgical outcome and prognosis are to be determined by
tumour biology alone, the residual disease a-er surgery may have
little influence on overall survival. However, tumour biology and
the extent of disease may influence the likelihood of achieving no
macroscopic disease a-er surgery (Colombo 2019). The extent of
residual disease and prognosis could be influenced by the extent of
disease measured intraoperatively by the peritoneal cancer index
(PCI) score, surgical complexity score (SCS) (Elzarkaa 2018), type
and extent of surgery (Aletti 2007), characteristics of the surgical
team (gynaecological oncologist in a specialist centre with high
volume of cases) (Bristow 2009) and presence of ascites during
surgery (du Bois 2009).

Why it is important to do this review

A greater understanding of the biology of ovarian cancer variants,
especially with respect to BRCA gene mutations, has led to more
sophisticated treatment regimens. These include the emergence of
tailored adjuvant and maintenance chemotherapeutic options for
women with BRCA somatic and germline mutations, and greater
options for the chemotherapeutic approach to recurrent disease
(Colombo 2019).

While the place of surgery in the context of treatment of ovarian
cancer is well established, the distinctive biological phenotypes
(e.g. type and grade of disease, extent of disease) should be
anticipated to lead to some heterogeneity in the level of benefit
derived from maximal surgical eEort. There may be a greater
willingness to rely on UDS for women with known subtypes
of disease, such as low-grade serous cancer, that are known
to be less chemo-responsive (Grabowski 2016). UDS for highly
chemo-responsive disease has also been questioned by a growing
acceptance of the non-inferiority of interval debulking surgery
(Coleridge 2021). The current position in many settings in the
UK and elsewhere is to reserve UDS in advanced disease for
those women who have a good performance status, and in whom
it is anticipated that complete or near macroscopic resection
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(cytoreduction) can be achieved. Performance status is relevant in
consideration of UDS. Though true advocates of UDS remain, many
clinicians recognise that women presenting with poor performance
status are likely to be too frail to undergo a UDS without significant
comorbidity. In such a situation, clinical optimisation and initiation
of treatment with chemotherapy is preferable with a possible
benefit of reduced morbidity by reduction in disease burden with
chemotherapy (Kumar 2017).

There is consensus that the surgery performed during the initial
treatment of ovarian cancer, whether UDS or IDS, should aim
to remove all macroscopic disease. The need for clarity on the
location (cancer centre or unit) and timing from diagnosis of
first look surgery (intensive staging and cytoreductive surgery) for
advanced ovarian cancer has never been more relevant. Women,
clinicians and commissioners of specialist cancer services need to
know what the overall benefit of cytoreductive surgery for ovarian
cancer is, and to determine if there are subgroups of women for
whom this intervention is of greater value. Given the diversity
recognised within the overall group of women with advanced-stage
ovarian cancer, it is anticipated that an ethos of individualised
surgical planning, whilst recognising overarching principles, would
be appropriate. One recent study compared operative approaches/
philosophies, where an ultra-radical approach to surgery was
introduced at a population level, but this was not a controlled
study (Falconer 2020). In this population-based cohort study, all
women with suspected EOC in a region of Stockholm in two
national cancer registries were selected in two three-year cohorts,
based on year of diagnosis (before (cohort 1) or a-er (cohort
2) change in surgical treatment algorithm) and followed for at
least three years. The study reported five-year overall survival in
non-surgically and surgically treated women. A similar study into
system reorganisation that uses either a controlled before-and-
a-er component or interrupted time series design would be able to
look at the impact of any centralisation of more radical surgery on
survival.

Although the size of residual tumour mass a-er surgery has been
shown to be an important prognostic factor for advanced ovarian
cancer, there is limited evidence to support the conclusion that the
surgical procedure is directly responsible for the superior outcome
associated with less residual disease (Girling 1996; Hunter 1992).

Whether optimal cytoreduction is more feasible in women with
biologically less aggressive tumours is a subject for continual
debate. Tumour biology is not thought to be the only factor
aEecting prognosis (Sørensen 2019), and its impact seems to be
partially overruled by the extent of residual disease, i.e. whether
complete and optimal cytoreduction was performed (du Bois 2009).
It has also been suggested that further evaluation of biological
factors may help select women who are most likely to benefit
from UDS (du Bois 2009; Markar 2016). It has been suggested
that women whose cancer is cytoreduced to macroscopic and
near-macroscopic disease at UDS may have superimposable
progression-free survival, meaning that women with high tumour
load, completely resected at the time of surgery, may have micro/
macroscopic unrecognised residual disease (Fagotti 2020). In this
review, we will analyse UDS and IDS separately because the
former achieving cytoreduction to < 1cm may be equivalent to
IDS achieving cytoreduction to macroscopic (0 cm) disease, in the
context of debulking.

The aim of this review is to investigate the eEects of residual disease
in women who received upfront or interval cytoreductive surgery
for advanced epithelial ovarian cancer. This review should help to
determine the impact residual disease a-er surgery has on survival.

O B J E C T I V E S

To assess the impact of residual disease a-er primary surgery
on survival outcomes. In separate analyses, primary surgery will
include both upfront debulking surgery followed by adjuvant
chemotherapy (UDS) and neoadjuvant chemotherapy followed by
interval debulking surgery (IDS). We will consider each residual
disease threshold as a separate prognostic factor.

Investigation of sources of heterogeneity

We will examine diEerences between FIGO stages III and IV in
diEerent thresholds of residual disease a-er primary surgery.

We will consider factors such as age, grade, length of follow-up, type
and experience of surgeon and type of surgery in the interpretation
of any heterogeneity. We will also perform sensitivity analyses to
distinguish between studies that include 0 cm in residual disease
(RD) categories of < 1 cm and those that do not. This may be
applicable to comparisons involving RD < 1 cm with the exception
of RD < 1 cm versus RD = 0 cm.

We will evaluate women undergoing UDS and IDS in separate
analyses.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include data from RCTs, prospective and retrospective
cohort studies and unselected case series of 100 or more women
that include concurrent comparison of diEerent RD thresholds a-er
primary surgical intervention. Any data collected from RCTs will
be retrospective and taken from trials that randomised groups
of women to various chemotherapy protocols a-er UDS or IDS
debulking surgery. We will categorise the surgical outcome as
macroscopic, optimal and suboptimal debulking, based on the
maximum size of postoperative residual disease.

In order to minimise bias, we will only include studies of
multivariate Cox regression models that use sensible adjustment
factors associated with survival in women with advanced EOC (e.g.
age, stage, grade, extent of disease at diagnosis). We will exclude
studies that only report unadjusted results. To assess the adequacy
of adjustment factors used in multivariate Cox models, we will
use the 'adjustment for other prognostic factors' and 'statistical
analysis and reporting' domains of the quality in prognosis studies
(QUIPS) tool (Riley 2019). Therefore, in theory, only one other factor
would need to be adjusted for for the study to meet inclusion in the
review, but such studies would be judged as being at high risk of
bias in these domains.

We will exclude case-control studies, studies that do not have
concurrent comparison groups and case series of fewer than 100
women. This is in an attempt to optimise the quality of the review,
as poor study designs will introduce additional forms of bias. The
inclusion of adequately-sized studies, although pragmatic, may
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also provide more reliable estimates due to restricting results to
those reporting multiple adjustments in statistical models.

Types of participants

We will include adult women (over 18 years of age) with surgically-
staged advanced epithelial ovarian cancer (FIGO stages III and IV)
who had confirmed histological diagnoses. We will exclude women
with other concurrent malignancies.

Details of prognostic factor

The surgical intervention for which we will assess the resulting
prognostic factor is primary debulking surgery (upfront and interval
debulking).

We will include studies that include all RD thresholds a-er surgery
but will define optimal RD as surgery leading to residual tumours
with a maximum diameter of any threshold up to 1 cm. The main
RD thresholds of interest will be microscopic RD (labelled as no
macroscopic RD); RD < 1 cm, categorised as 'near-optimal’; and RD >
1 cm, categorised as 'suboptimal'. However, we will include studies
reporting any size of RD. We will note details of any women who
have primary surgery that results in RD which does not meet the
criteria specified in the study as ‘optimal’, namely not categorised
as ‘macroscopic’ or ‘near-optimal’ cytoreduction.

We will apply the above RD thresholds to both UDS (upfront
debulking surgery followed by platinum based chemotherapy)
and IDS (platinum chemotherapy followed by interval debulking
surgery) settings.

• Macroscopic cytoreduction (RD 0 cm)

• Near-optimal cytoreduction (RD < 1 cm)

• Suboptimal cytoreduction (RD > 1 cm)

Types of outcome measures

• Overall survival: survival until death from any cause. We will
assess survival from the time at which women were enrolled in
the study.

• Progression-free survival

We will extract survival estimates as time-to-event data from
an adjusted multivariate Cox model (as outlined above in Types
of studies). This is the most appropriate way to analyse these
outcomes as it accounts for any loss to follow-up and will correctly
allow for censoring.

Search methods for identification of studies

We will seek papers in all languages and translate them if necessary.

Electronic searches

We will search the following electronic databases.

• Cochrane Gynaecological Cancer Collaborative Review Group
Trials Register

• Cochrane Central Register of Controlled Trials (CENTRAL) (The
Cochrane Library latest issue)

• MEDLINE

• Embase

The MEDLINE search strategy is based on terms related to the
review topic and is presented in Appendix 1. For databases other
than MEDLINE, we will adapt the search strategy accordingly. We
will search the databases from 1950 to present.

For all relevant articles found, we will identify them on PubMed and
use the 'related articles' feature to carry out a further search for
newly-published articles.

Searching other resources

Unpublished and grey literature

We will search Metaregister, Physicians Data Query,
www.controlled-trials.com/rct, www.clinicaltrials.gov and
www.cancer.gov/clinicaltrials for ongoing trials.

Handsearching

We will check the citation lists of relevant publications, abstracts
of scientific meetings and included studies through handsearching,
and we will contact experts in the field to identify further reports of
trials. We will handsearch reports of conferences from the following
sources.

• Gynecologic Oncology (Annual Meeting of the American Society
of Gynecologic Oncologists)

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

• British Journal of Cancer

• British Cancer Research Meeting

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

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

Correspondence

We will contact authors of relevant trials to ask if they know of
further data, which may or may be published.

Data collection and analysis

Selection of studies

We will download all titles and abstracts retrieved by electronic
searching to the reference management database Endnote. A-er
removing duplicates, three review authors (AB, PK, SH) will
examine the remaining references independently. We will exclude
those studies which clearly do not meet the inclusion criteria and
obtain copies of the full text of potentially relevant references.
Three review authors (AB, PK, SH) will assess the eligibility of
retrieved papers independently. We will resolve disagreements
by discussion between the three review authors or, if necessary,
by appeal to a fourth review author (RN, KG). We will document
reasons for exclusion.

Data extraction and management

For included studies, we will extract items relevant to prognostic
factor studies, derived from the checklist for critical appraisal and
data extraction for systematic reviews of prediction modelling
studies (CHARMS) (Moons 2014). This will include data on the
following.
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• Author, year of publication and journal citation (including
language)

• Country

• Setting

• Inclusion and exclusion criteria

• Study design, methodology

• Study population:
* total number enrolled in each group;

* participant characteristics;

* age;

* comorbidities.

• Ovarian cancer details at diagnosis:
* FIGO stage (III or IV);

* histological cell type;

* preoperative tumour volume;

* ascites (large or small volume);

* tumour grade;

* extent of disease.

• Surgical intervention details:
* details of primary optimal cytoreductive surgery;

□ Upfront and interval debulking settings

* details of platinum based chemotherapy;
□ dose,

□ number of chemotherapy cycles before and a-er surgery

* type of surgeon (gynaecological oncologist, gynaecologist,
general surgeon);

* experience of surgeon;

* type of surgery (ultra-radical or standard).

• Details of prognostic factor:
* details of residual disease;

* definition of optimal and suboptimal residual disease in
study;

* covariates included in multivariate Cox models for survival
that include residual diease.

• Risk of bias in study (see Assessent of risk of bias in included
studies)

• Duration of follow-up

• Outcomes (see Types of outcome measures)

For time-to-event data (survival and progression-free survival), we
will extract the log of the hazard ratio (log(HR)) and its standard
error from study reports; if the study does not report these, we will
not attempt to estimate the log (HR) and its standard error using
the methods of  Parmar 1998, as we are only including adjusted
analyses.

We will note the time points at which outcomes are collected and
reported.

Three review authors (AB, PB, SH) will independently extract data
using a data collection form specially designed for the review. We
will resolve diEerences between review authors by discussion or by
appeal to a fourth review author (KG), if necessary.

Assessment of risk of bias in included studies

Three review authors will independently extract data and assess
risk of bias. We will extract the data using the CHARMS-PF (checklist

for critical appraisal and data extraction for systematic reviews -
prognostic factor studies;  Riley 2019). We will assess risk of bias
(and appraise quality) in the prognostic assessment of residual
diease in included studies using the quality in prognosis studies
(QUIPS) tool (Appendix 2). QUIPS is a tool designed to assess risk of
bias in prognostic factor studies (Riley 2019). It assesses bias across
the following six domains using intermediate signalling questions
to aid the decision making process.

1. Participant selection

2. Study attrition

3. Prognostic factor measurement

4. Outcome measurement

5. Adjustment for other prognostic factors

6. Statistical analysis and reporting

In addition, we will give consideration to the applicability of the
study for four of the domains, as reported in other tools (Whiting
2011; WolE 2019). We will judge risk of bias and concerns regarding
applicability using the tools shown in  Appendix 2. The questions
regarding applicability will include the following.

• Domain 1: participant selection. Are there concerns that the
included women do not match the review question?

• Domain 3: prognostic factor measurement. Are there concerns
that residual disease, the way that it is measured, or the way that
it is interpreted, diEer from the review question?

• Domain 4: outcome measurement. Are there concerns that
outcome does not match the review question or that follow-up
was not of suEicient duration?

• Domain 5: adjustment for other prognostic factors. Did the
prognostic factors adjusted for match the review question?

Three review authors (AB, PK, SH) will apply the risk of bias tool
independently and resolve diEerences by discussion or by appeal
to a fourth review author (KG). We will present results in a risk of
bias summary table. We will interpret results of meta-analyses in
light of the findings with respect to risk of bias.

Measures of treatment e:ect

For time-to-event data (overall and progression-free survival), we
will use the adjusted hazard ratio (HR). We will not use unadjusted
results, as outlined above in Types of studies.

Dealing with missing data

We will not impute missing outcome data for any of the outcomes.

Assessment of heterogeneity

We will assess heterogeneity between studies by visual inspection
of forest plots, by estimation of the percentage of heterogeneity
between trials which cannot be ascribed to sampling variation
(Higgins 2003), by a formal statistical test of the significance of the
heterogeneity (Deeks 2001), and, if possible, by subgroup analyses
(see 'Subgroup analysis and investigation of heterogeneity'). If
there is evidence of substantial heterogeneity, we will investigate
and report the possible reasons for this.

Assessment of reporting biases

We will examine the symmetry of funnel plots corresponding to
meta-analyses of overall survival to assess the potential for small
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study eEects in analyses containing 10 or more studies. We will test
for asymmetry where evidence of asymmetry may be an indicator
of publication bias (Debray 2018; Sterne 2011).

Data synthesis

If suEicient clinically similar studies are available, we will pool their
adjusted results in meta-analyses. We will report results by FIGO
stage (see 'Subgroup analysis and investigation of heterogeneity').

• For time-to-event data, we will pool hazard ratios (HRs) using the
generic inverse variance facility of Review Manager 2020.

• We will use random-eEects models with inverse variance
weighting for all meta-analyses (DerSimonian 1986).

• We will report analyses separately for women who receive
upfront and interval debulking surgery.

Subgroup analysis and investigation of heterogeneity

We will consider factors such as age, grade, length of follow-up, type
and experience of surgeon and type of surgery in the interpretation
of any heterogeneity.

We will perform subgroup analysis grouping studies by women with
FIGO stage III versus stage IV disease.

We will analyse women undergoing UDS and IDS in separate
analyses (see above).

Sensitivity analysis

We will perform a sensitivity analysis that restricts the analyses to
studies we judged to be at an overall low risk of bias.

We will also perform a sensitivity analysis to distinguish between
studies that include 0 cm in residual disease categories of < 1 cm
and those that do not.  This may be applicable to comparisons
involving RD < 1 cm, with the exception of RD < 1 cm versus RD = 0
cm.

Summary of findings and assessment of the certainty of the
evidence

Guidance on the use of GRADE for prognostic factor studies has not
yet been published (Foroutan 2020; GRADE Working Group 2004),
but we will attempt to appraise the quality and certainty of the
evidence where possible. We will construct summary of findings
tables to present the results of outcomes in the review for the main
comparisons involving prognostic factor thresholds of 0 cm, < 1 cm
and > 1 cm. We will use the GRADE system to rank the certainty
of the evidence (Foroutan 2020; GRADE Working Group 2004). Two
review authors (AB, SH) will independently grade the evidence and
resolve diEerences by discussion or by involving a third review
author (PK). We will base our judgements on the strength of the
body of evidence based on the domains presented in Appendix 3.
Where the evidence is based on single studies, or where there is no
evidence on a specific outcome for comparisons, we will include the
outcome in the summary of findings table and will grade or explain
in a narrative account accordingly. We will give the rationale for
each judgement in the table footnotes. We will interpret the results
of the review in light of this graded evidence. An example table is
presented in Appendix 4.
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Appendix 1. MEDLINE search strategy

1. exp Ovarian Neoplasms/

2. (ovar* adj5 cancer*).mp.

3. (ovar* adj5 neoplas*).mp.

4. (ovar* adj5 carcinom*).mp.

5. (ovar* adj5 malignan*).mp.

6. (ovar* adj5 tumor*).mp.

7. (ovar* adj5 tumour*).mp.

8. 1 or 2 or 3 or 4 or 5 or 6 or 7

9. exp Surgical Procedures, Operative/

10.surg*.mp.

11."surgery".fs.

12.9 or 10 or 11

13.debulk*.mp.

14.cytoreduc*.mp.

15.13 or 14

16.8 and 12 and 15

17."randomized controlled trial".pt.

18."controlled clinical trial".pt.

19.random*.mp.

20.trial*.mp.

21.group*.mp.

22.exp Cohort Studies/

23.cohort*.mp.

24.series.mp.

25.17 or 18 or 19 or 20 or 21 or 22 or 23 or 24

26.16 and 25

27.Animals/

28.Humans/

29.27 not (27 and 28)

30.26 not 29
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key: mp = title, original title, abstract, name of substance word, subject heading word, fs = floating subheading, pt = publication type

Appendix 2. Risk of bias and applicability assessment

Risk of bias and applicability assessment tool to assess risk of bias and applicability of prognostic factor studies (Riley 2019). Signalling
questions and risk of bias ratings are listed in bullet points.

Domain 1: participant selection

Risk of bias

• Adequate participation in the study by eligible persons

• Description of the target population or population of interest

• Description of the baseline study sample

• Adequate description of the sampling frame and recruitment

• Adequate description of the period and place of recruitment

• Adequate description of inclusion and exclusion criteria

Risk of bias ratings

• High: the relationship between the PF and outcome is very likely to be diEerent for participants and eligible non-participants.

• Moderate: the relationship between the PF and outcome may be diEerent for participants and eligible non-participants.

• Low: the relationship between the PF and outcome is unlikely to be diEerent for participants and eligible non-participants.

Applicability

Are there concerns that the included women do not match the review question?

Domain 2: study attrition

Risk of bias

• Adequate response rate for study participants

• Description of attempts to collect information on participants who dropped out

• Reasons for loss to follow-up are provided

• Adequate description of participants lost to follow-up

• There are no important diEerences between participants who completed the study and those who did not

Risk of bias ratings

• High: the relationship between the PF and outcome is very likely to be diEerent for completing and non-completing participants.

• Moderate: the relationship between the PF and outcome may be diEerent for completing and non-completing participants.

• Low: the relationship between the PF and outcome is unlikely to be diEerent for completing and non-completing participants.

Domain 3: prognostic factor measurement

Risk of bias

• A clear definition or description of the PF is provided.

• Method of PF measurement is adequately valid and reliable.

• Continuous variables are reported or appropriate cutpoints are used.

• The method and setting of measurement of PF is the same for all study participants.

• Adequate proportion of the study sample has complete data for the PF.

• Appropriate methods of imputation are used for missing PF data.

Risk of bias ratings

• High: the measurement of the PF is very likely to be diEerent for diEerent levels of the outcome of interest.

• Moderate: the measurement of the PF may be diEerent for diEerent levels of the outcome of interest.

• Low: the measurement of the PF is unlikely to be diEerent for diEerent levels of the outcome of interest.

Applicability

Are there concerns that residual disease, the way that it is measured, or the way that it is interpreted, diEer from the review question?
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Domain 4: outcome measurement

Risk of bias

• A clear definition of the outcome is provided.

• Method of outcome measurement used is adequately valid and reliable.

• The method and setting of outcome measurement is the same for all study participants.

Risk of bias ratings

• High: the measurement of the outcome is very likely to be diEerent related to the baseline level of the PF.

• Moderate: the measurement of the outcome may be diEerent related to the baseline level of the PF.

• Low: the measurement of the outcome is unlikely to be diEerent related to the baseline level of the PF.

Applicability

Are there concerns that outcome does not match the review question or that follow-up was not of suEicient duration?

Domain 5: adjustment for other prognostic factors

Risk of bias

• All other important PFs are measured.

• Clear definitions of the important PFs measured are provided.

• Measurement of all important PFs is adequately valid and reliable.

• The method and setting of PF measurement are the same for all study participants.

• Appropriate methods are used to deal with missing values of PFs, such as multiple imputation.

• Important PFs are accounted for in the study design.

• Important PFs are accounted for in the analysis.

Risk of bias ratings

• High: the observed eEect of the PF on the outcome is very likely to be distorted by another factor related to PF and outcome.

• Moderate: the observed eEect of the PF on outcome may be distorted by another factor related to PF and outcome.

• Low: the observed eEect of the PF on outcome is unlikely to be distorted by another factor related to PF and outcome.

Applicability

Did the prognostic factors adjusted for match the review question?

Domain 6: statistical analysis and reporting

Risk of bias

• There is suEicient presentation of data to assess the adequacy of the analytic strategy.

• Strategy for model building is appropriate and is based on a conceptual framework or model.

• The selected statistical model is adequate for the design of the study.

• There is no selective reporting of results.

Risk of bias ratings

• High: the reported results are very likely to be spurious or biased related to analysis or reporting.

• Moderate: the reported results may be spurious or biased related to analysis or reporting.

• Low: the reported results are unlikely to be spurious or biased related to analysis or reporting.

PF = prognostic factor

Appendix 3. Domains to be considered when judging the strength of the body of evidence

We will consider the following domains when we assess the strength of the body of evidence, based on the GRADE approach (Guyatt 2008).

• Risk of bias: based on results of ‘Risk of bias' assessments, we will downgrade confidence in the evidence base if most evidence is from
studies that we judge to be at high risk of bias.

• Indirectness: we will downgrade confidence in the evidence base if we have concerns that the study sample, the prognostic factor, the
outcome, or the other factors in the models in the primary studies do not reflect the review question.
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• Inconsistency: we will downgrade confidence in the evidence base if there is unexplained heterogeneity or variability in results across
studies.

• Imprecision: we will downgrade confidence in the evidence base if the estimate of the eEect size from a meta-analysis is not precise or,
if no meta-analysis is performed, if the estimate of the size of eEect from individual studies is not precise.

• Publication bias: studies showing no association are likely to be unpublished, unless part of a larger study that specifically aimed
to compare tests. We will downgrade our confidence in the evidence base if we have reason to suspect publication bias from our
assessments of reporting bias.

• Size of eEect: we will upgrade our confidence in the evidence base if the size of eEect is moderate or large. If a meta-analysis is not
possible, we will upgrade if the size of eEect is moderate or large for most included studies.

Appendix 4. Summary of findings table

 

Comparison of different residual disease (RD) thresholds after primary surgery in women with advanced epithelial ovarian
cancer

Population:

Setting:

Anticipated absolute effects* (95%
CI)

Outcomes

Risk with sub-
optimal RD

Risk with optimal
RD

Relative
effect (HR)
(95% CI)

No of Par-
ticipants
(studies)

Quality of the evidence
(GRADE)

Comments

FIGO stage III

n per 1000 n per 1000
(x to y)

FIGO stage IV

Overall
survival

Follow-up:

n per 1000 n per 1000
(x to y)

HR () n (n) [To be deleted as appropriate]

⊕⊝⊝⊝
very low

⊕⊕⊝⊝
low

⊕⊕⊕⊝
moderate

⊕⊕⊕⊕
high

 

FIGO stage III

n per 1000 n per 1000
(x to y)

FIGO stage IV

Progres-
sion-free

survival

Follow-up:

n per 1000 n per 1000
(x to y)

HR () n (n) [To be deleted as appropriate]

⊕⊝⊝⊝
very low

⊕⊕⊝⊝
low

⊕⊕⊕⊝
moderate

⊕⊕⊕⊕
high

 

*The survival in the optimal RD group (and its 95% confidence interval) is based on the assumed survival in the suboptimal RD
group.
CI: Confidence interval; FIGO: International Federation of Gynecology and Obstetrics; HR: Hazard Ratio; RD: Residual disease

GRADE Working Group grades of evidence
High quality: we are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate quality: 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 quality: our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the ef-
fect.
Very low quality: we have very little confidence in the effect estimate. The true effect is likely to be substantially different from the es-
timate of effect.

  (Continued)
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