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A B S T R A C T

Background

Interval debulking surgery (IDS), following induction or neoadjuvant chemotherapy, may have a role in treating advanced epithelial ovarian
cancer (stage III to IV) where primary debulking surgery is not an option.

Objectives

To assess the eGectiveness and complications of IDS for women with advanced stage epithelial ovarian cancer.

Search methods

We searched the Cochrane Gynaecological Cancer Group's Specialised Register, the Cochrane Central Register of Controlled Trials
(CENTRAL) 2012, Issue 6, MEDLINE and EMBASE for the original review in to June 2012. We updated the searches in June 2009, 2012 and
2015 for the review updates.

Selection criteria

Randomised controlled trials (RCTs) comparing survival of women with advanced epithelial ovarian cancer, who had IDS performed
between cycles of chemotherapy aIer primary surgery with survival of women who had conventional treatment (primary debulking
surgery and adjuvant chemotherapy).

Data collection and analysis

Two review authors independently assessed trial quality and extracted data. Searches for additional information from study authors were
attempted. We performed meta-analysis of overall and progression-free survival (PFS), using random-eGects models.

Main results

Three RCTs randomising 853 women, of whom 781 were evaluated, met the inclusion criteria. Meta-analysis of three trials for overall
survival (OS) found no statistically significant diGerence between IDS and chemotherapy alone (hazard ratio (HR) = 0.80, 95% confidence
interval (CI) 0.61 to 1.06, I2 = 58%). Subgroup analysis for OS in two trials, where the primary surgery was not performed by gynaecologic
oncologists or was less extensive, showed a benefit of IDS (HR = 0.68, 95% CI 0.53 to 0.87, I2 = 0%). Meta-analysis of two trials for PFS found
no statistically significant diGerence between IDS and chemotherapy alone (HR = 0.88, 95% CI 0.57 to 1.33, I2 = 83%). Rates of toxic reactions
to chemotherapy were similar in both arms (risk ratio = 1.19, 95% CI 0.53 to 2.66, I2 = 0%), but little information was available for other
adverse events or quality or life (QoL).
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Authors' conclusions

We found no conclusive evidence to determine whether IDS between cycles of chemotherapy would improve or decrease the survival rates
of women with advanced ovarian cancer, compared with conventional treatment of primary surgery followed by adjuvant chemotherapy.
IDS appeared to yield benefit only in women whose primary surgery was not performed by gynaecologic oncologists or was less extensive.
Data on QoL and adverse events were inconclusive.

P L A I N   L A N G U A G E   S U M M A R Y

Interval debulking surgery for advanced epithelial ovarian cancer

Ovarian cancer frequently presents at an advanced stage so it may not be possible to remove all tumours during surgery. Several cycles
of chemotherapy are generally given aIer primary surgery. Secondary surgery, performed aIer a few cycles of chemotherapy before
further cycles of chemotherapy, is called interval debulking surgery (IDS). This review compares the survival of women with advanced
epithelial ovarian cancer, who had IDS performed between cycles of chemotherapy aIer primary surgery, with survival of women who
had conventional treatment (primary debulking surgery and adjuvant chemotherapy). It found similar survival rates in women who did
and did not receive IDS. Not enough information about adverse eGects was available. Information on quality of life of the women was also
inconclusive.
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B A C K G R O U N D

Ovarian cancer is the fourth most common gynaecologic cancer
among women, and is the third leading cause of death in women
with gynaecological malignancies. Approximately 238,700 new
cases and 151,900 deaths of ovarian occurred worldwide in 2012
(Torre 2015). Primary surgery is the mainstay of treatment for
ovarian cancer, followed by adjuvant chemotherapy to destroy any
gross or microscopic residual tumour cells.

Primary ovarian cancer surgery is performed to achieve optimal
cytoreduction, as the amount of residual tumour is one of the most
important prognostic factors for survival of women with epithelial
ovarian cancer (GriGiths 1975; Hoskin 1994; Bristow 2002). The
definition of optimal debulking surgery has changed over the past
30 years from the residual tumour sized not more than 1 to 2
cms to no macroscopic disease (GriGiths 1975; Elattar 2011). An
optimal surgical procedure required for advanced stage disease
(III to IV) is not always possible, especially in women whose
diseases are extensive. Such surgery can be complicated, requiring
extensive bowel resection and major blood loss, with a high risk
of morbidity. Another obstacle to extensive primary surgery lies in
the women's medical condition, e.g. poor projected performance
status or medical contraindications.

Induction chemotherapy can play an alternative role in these
circumstances. The term generally describes the administration
of chemotherapy to reduce tumour size, allowing further surgery.
The term 'neoadjuvant chemotherapy' (NAC) is more specific in
that it describes the administration of chemotherapy when primary
debulking surgery is not feasible, and only a biopsy is done for
histologic diagnosis. However, the two terms are sometimes used
interchangeably. In this review, if chemotherapy administration
does not fit the definition of NAC, we will use the term induction
chemotherapy.

When a few cycles of chemotherapy are administered with some
tumour response, secondary surgery may be possible before
further chemotherapy is considered. This secondary surgery
between the courses of chemotherapy is called interval debulking
surgery (IDS). Although the optimal timing of IDS has not been
agreed, it is usually performed aIer two to four cycles of
chemotherapy. A longer interval between primary surgery and
IDS (with more cycles of chemotherapy) could result in the
chemotherapy selectively destroying chemosensitive tumour cells,
leaving chemoresistant clones. Many retrospective or prospective
non-randomised trials report the beneficial eGects of NAC
or induction chemotherapy aIer inoperable advanced ovarian
cancer or in those with gross residual diseases, respectively.
Chemotherapy may increase the number of women suitable for
secondary surgery (IDS); many authors report the rates of optimal
resection in IDS aIer induction chemotherapy ranging from 77% to
94% (Lawton 1989; Jacob 1991; Surwit 1996; Ansquer 2001; Kuhn
2001; Chan 2003; Morice 2003; Giannopoulos 2006; Lee 2006).

Another potential benefit of IDS aIer NAC or induction
chemotherapy, compared to aggressive primary debulking surgery,
as reported in retrospective (Lawton 1989; Morice 2003) and
prospective (Giannopoulos 2006) cohort studies, may be lower
morbidity, e.g. less blood loss, requirement of intensive care unit
admission, and duration of hospital stay due to the tumours being
smaller. However, this was not found in another study (Kuhn 2001).
The quality of life (QoL) of women treated with IDS aIer NAC was

also reported in one study to be better than for those who had
conventional treatment (primary debulking surgery followed by a
complete and continual cycle of adjuvant chemotherapy) (Chan
2003). By removing the smaller size tumour masses induced by
chemotherapy, IDS would facilitate the response of the residual
tumours (if any) or of the microscopic lesions to subsequent
chemotherapy.

Unlike the advantages for resectability and response rates which
were demonstrated in most studies, there is still conflicting
evidence from various studies regarding the survival benefit of
IDS aIer chemotherapy compared to conventional treatment. Most
studies of IDS aIer NAC or induction chemotherapy are non-
randomised and retrospective in nature. Many of them show that
the survival rates of women who underwent IDS, aIer suboptimal
primary surgery followed by chemotherapy, were similar to those
of women who had primary debulking surgery (Jacob 1991; Surwit
1996; Schwartz 1999; Kayikçioglu 2001; Morice 2003; Shibata 2003;
Loizzi 2005). Only a few studies reported significantly longer
median survival of women who had IDS aIer chemotherapy than
of those who had conventional treatment of primary surgery and
adjuvant chemotherapy (Vergote 1998; Kuhn 2001), and even fewer
studies showed an inferior result for IDS than for optimal primary
cytoreduction (Fanfani 2003). This conflicting result on the survival
benefit of IDS may depend on various characteristics of the women
and their disease, e.g. extent of residual tumour aIer primary
surgery or IDS, tumour response aIer induction chemotherapy and
prior to IDS, etc. (Jacob 1991; Vergote 1998; Kuhn 2001; Fanfani
2003; Mazzeo 2003).

We are aware of three major randomised controlled trials (RCTs)
(Redman 1994; Van der Burg 1995; Rose 2004) which have been
conducted to evaluate the survival benefit of IDS in ovarian cancer.
These trials did not agree on the benefit of survival outcomes for
women with IDS. Redman 1994 and Rose 2004 showed similar
survival rates between women who had IDS and those who
had conventional treatment, while Van der Burg 1995 showed
significantly longer survival in the IDS group which was still present
aIer a 10-year follow-up.

One previous meta-analytical study (Bristow 2006) and two
systematic reviews (Bristow 2007; Morrison 2012) addressed the
question of whether women with advanced ovarian cancer should
have primary surgery before or aIer chemotherapy. The first meta-
analytical study reviewed the role of platinum-based NAC and
IDS for advanced ovarian cancer, involving 835 women from 51
studies (Bristow 2006). The result showed that the survival of
women who had NAC aIer an attempt at primary surgery was
inferior to those who had primary surgery. However, the review
included only phase I to II and retrospective studies. The other
systematic review of NAC or induction chemotherapy and IDS in
advanced ovarian cancer was published in 2007 (Bristow 2007).
The review included the three major RCTs, six non-randomised
studies, and another 26 retrospective and phase I or II studies. The
authors categorised the studies into three groups according mainly
to the survival outcomes of the women in the NAC or induction
chemotherapy/IDS arm compared to the conventional arm: inferior
survival outcome by NAC; no significant diGerence; and those with
limited validation of inclusion criteria for NAC. The results from
these studies were simply described and tabulated without a meta-
analysis for survival. A Cochrane systematic review was conducted
on the role of NAC on overall survival of women with ovarian cancer
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(Morrison 2012), and included only one large and high quality
randomised trial (Vergote 2010), of 632 eligible women with stage
IIIC or IV ovarian cancer allocated either to NAC followed by IDS
or to primary debulking surgery (PDS) followed by chemotherapy.
Although the completely resection rate was higher in the NAC group
(52% versus 20%), no significant diGerences in overall survival (OS)
and progression-free survival (PFS) were found between the study
groups. The review authors concluded that NAC was a reasonable
alternative in women with bulky stage IIIC to IV ovarian cancer.

The objective of these systematic reviews and meta-analyses was to
evaluate the use of NAC in lieu of primary surgery, which is diGerent
from the aim of our review which focuses on the role of repeated
surgery (IDS) aIer primary surgery which had been attempted but
resulted in suboptimal surgery.

We found only one previous meta-analysis which reviewed the
role of IDS aIer NAC in advanced ovarian cancer (Elit 1995). The
authors of that review identified 33 publications and included three
RCTs and three historical cohort trials. Homogeneity testing was
not statistically significant by the Breslow-Day method. Significant
survival benefit from IDS was identified by a Mantel-Haenszel odds
ratio of 0.5 (P = 0.02).

Since there were potentially intrinsic biases of participant selection
and variations in several factors, such as chemotherapeutic agents
or cycles of administration in many retrospective or phase I and II
studies, together with conflicting data from the RCTs, no definite
conclusion about the advantage of IDS aIer attempted primary
surgery could be drawn. Hence, a thorough systematic review of
this subject is warranted, focusing only on high quality data or
trials, to give a stronger assessment of the use of IDS in advanced
epithelial ovarian cancers.

O B J E C T I V E S

To assess the eGectiveness and complications of interval debulking
surgery (IDS) for women with advanced stage epithelial ovarian
cancer.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs).

Types of participants

Women with advanced stage epithelial ovarian cancer who have a
confirmed pathological diagnosis from primary surgery which was
suboptimal, with residual tumours of more than 1 to 2 cms.

Primary surgical procedures include tumour biopsy, tumour
removal, or standard surgical staging for epithelial ovarian cancer.

Types of interventions

Treatment: Interval debulking surgery (IDS), defined as secondary
surgery which is performed aIer two to four cycles of neoadjuvant
chemotherapy (NAC) or induction chemotherapy, to remove the
bulk of the tumour, and followed by adjuvant chemotherapy of the
same type.

Control: Adjuvant chemotherapy only.

Types of outcome measures

Primary outcomes

• Overall survival (OS): Survival until death from all causes.
Survival was assessed from the time when women were enrolled
in the study.

Secondary outcomes

• Progression-free survival (PFS).

• Adverse events.

• Quality of life (QoL), measured using a scale that had been
validated through reporting of norms in a peer-reviewed
publication.

Search methods for identification of studies

We sought articles in all languages, and carried out translations
where necessary.

Electronic searches

See: Cochrane  Gynaecological  Cancer  Group methods used in
reviews.
We ran searches on the following databases: Cochrane
Gynaecological Cancer Group's Specialised Register (CGCSR) to
June 2008, the Cochrane Central Register of Controlled Trials
(CENTRAL) 2008, Issue 2, MEDLINE from January 1966 to June 2008,
and EMBASE from January 1980 to June 2008. We extended the
second wave of updated searches to July 2009, CENTRAL 2009,
Issue 2, MEDLINE Ovid to June week 4 2009, EMBASE to 2009 week
27. We also extended the searches in June 2012 and again in June
2015 (see Appendix 1; Appendix 2; Appendix 3).

We identified all relevant articles found on PubMed, and used
the 'related articles' feature to conduct a further search for newly
published articles.

Searching other resources

Unpublished and grey literature

We searched Metaregister, Physicians Data Query, www.controlled-
trials.com/rct, www.clinicaltrials.gov and www.cancer.gov/
clinicaltrials and Gynaecologic Oncologists of Canada (http://
www.g-o-c.org) for ongoing trials. We then contacted the main
investigators of any relevant ongoing trials for further information,
as well as the major co-operative trials groups active in this area.

Reference lists and correspondence

We checked the citation lists of included trials to identify further
study reports. We also contacted authors of all trials and/or reviews
relevant to this topic to request information on any similar trials.
We invited colleagues, collaborators and other experts in the field
to identify missing or unreported trials.

Data collection and analysis

Selection of studies

We downloaded all titles and abstracts retrieved by electronic
searching to a reference management database (Endnote), where
two review authors (ST and SM) removed duplicates and
independently examined the remaining references. We excluded
those studies which clearly did not meet the inclusion criteria, and
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obtained copies of the full text of potentially relevant references. We
evaluated English abstracts of non-English studies, and acquired
full text versions of eligible studies and had them translated. The
two authors (ST and SM) independently assessed the eligibility of
all retrieved papers, resolving disagreements by discussion.

Data extraction and management

For included studies, we abstracted data as recommended in
Chapter 7 of the Cochrane Handbook.

We collected data on authors, year of publication, journal citation,
country, setting, inclusion and exclusion criteria, study design and
methodology, study population (total number enrolled, participant
characteristics, age, size and number of residual tumours aIer
primary surgery, performance status, stage, histology, size and
number of residual tumours before and aIer IDS), interventions
(expertise of surgeons, type and schedule of chemotherapy,
duration of the treatment), risk of bias, duration of follow-up and
outcomes (OS, PFS, QoL and adverse events). We also recorded the
following information for each outcome of interest:

• outcome definition;

• unit of measurement (if relevant);

• for scales: upper and lower limits, and whether high or low score
is good;

• results: number of participants allocated to each intervention
group;

• sample size; missing participants.

We extracted outcome data as follows:

• for time to event (OS) data, 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 them from other
reported statistics using the methods of Parmar 1998;

• for dichotomous outcomes (e.g. adverse events), we extracted
the number of participants in each group who experienced the
outcome of interest and the number assessed at end point, in
order to estimate a risk ratio (RR).

We recorded both unadjusted and adjusted statistics, if reported.

Where possible, all data extracted were those relevant to
an intention-to-treat (ITT) analysis, in which participants were
analysed in the groups to which they were originally assigned.

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

Two review authors (ST and SM) independently extracted data,
using a form specifically designed for this review.  We resolved
disagreements by discussion, or by recourse to a third author (PL).

Assessment of risk of bias in included studies

We assessed the risk of bias in the included RCTs using the Cochrane
Collaboration's tool and the criteria specified in chapter 8 of the
Cochrane Handbook. This includes assessment of:

• sequence generation;

• allocation concealment;

• blinding (of outcome assessors only, since it was not possible
to blind either participants or physicians to the assigned
treatment);

• incomplete outcome data: we coded the satisfactory level of loss
to follow-up for each outcome as

• Yes, if fewer than 20% of women were lost to follow-up and
reasons for loss were similar in both treatment arms;

• No, if more than 20% of women were lost to follow-up or
reasons for loss diGered between treatment arms;

• Unclear, if loss to follow-up was not reported;

• selective reporting of outcomes;

• other possible sources of bias.

Two review authors (ST and SM) independently applied the risk of
bias tool, resolving diGerences by discussion or by appeal to a third
author (PL). Figure 1, Figure 2. We have interpreted the results of
our meta-analyses in the light of the findings of the risk of bias
assessments.
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Figure 1.   Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.

 
 

Figure 2.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Measures of treatment e@ect

We used the following measures of the eGect of treatment:

• for time to event data, we have used the hazard ratio (HR), where
possible;

• for dichotomous outcomes, we have used the risk ratio (RR).

Dealing with missing data

We attempted to extract data on the outcomes only among
participants who were assessed at end point. We did not impute
missing outcome data; if only imputed outcome data were
reported, we contacted trial authors to request data on the
outcomes only for participants who were actually assessed.

Assessment of heterogeneity

We assessed heterogeneity between studies by visual inspection
of forest plots, by estimation of the I2 statistic, i.e. the percentage
of heterogeneity between trials which could not 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 below). If there was evidence of substantial
heterogeneity, we investigated and reported the possible reasons.

Assessment of reporting biases

There were too few studies which met our inclusion criteria to allow
us to assess reporting bias.

Data synthesis

We pooled the findings of the included studies in meta-analyses,
using adjusted summary statistics where available, and otherwise
unadjusted results.

• For time-to-event data, we produced and pooled HRs using the
generic inverse variance facility of Review Manager 5.

• For any dichotomous outcomes, we calculated the RR for each
study and then pooled them.

We used random-eGects models with inverse variance weighting for
all meta-analyses (DerSimonian 1986).

Subgroup analysis and investigation of heterogeneity

We performed subgroup analyses where possible, grouping trials
by the expertise of the surgeons (gynaecological oncologist,
gynaecologist, general surgeon).
Factors such as age, stage, type of intervention, length of follow-
up, adjusted/unadjusted analysis were considered in interpretation
of any heterogeneity.

Sensitivity analysis

There were too few included studies in this review to perform
meaningful sensitivity analyses.

R E S U L T S

Description of studies

Results of the search

We examined the titles and abstracts of 134 references identified by
the original search, and considered that 18 studies were potentially
relevant to this review. Two studies were readily excluded from
the data in the abstracts (Evdokimova 1982; Kumar 2009). We
obtained full text articles of 16 studies, and two authors (ST
and SM) assessed them independently for eligibility. Thirteen of
the 16 were excluded in this process. We present reasons for
exclusion in the Characteristics of excluded studies table. Three
randomised controlled trials (RCTs) met all the inclusion criteria
(Redman 1994; Van der Burg 1995; Rose 2004). The updated search
in 2010 identified 336 references, of which there were 17 possibly
relevant articles. Only two of these were RCTs, and both were
excluded studies (Onda 2009; Vergote 2010). The updated search
in 2012 identified 836 references, some of which were duplicates.
We identified 15 candidate articles, including two RCTs which
were then excluded (Kumar 2009; Polcher 2009). We updated the
search again in June 2015 and an additional 827 references were
identified. The preliminary siI excluded 815 of theses and we
identified 12 for further scrutiny. One RCT was identified but this
was excluded (Madhuri 2014) (Figure 3).
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Figure 3.   Study flow diagram.

 
Included studies

All three RCTs were multicentre studies: one from the United
Kingdom (UK) involved four institutions which were the referral
centres for cancer care (Redman 1994); one by the European
Organisation for Research and Treatment of Cancer (EORTC)
involved 14 participating institutions in Europe (Van der Burg 1995),
and one by the Gynecologic Oncology Group (GOG) from the United
States (USA) involved more than 42 cancer centres (Rose 2004).

All three of the included trials compared interval debulking surgery
(IDS) plus chemotherapy with chemotherapy only.

Median length of follow-up was reported in all three trials: 48
months (Redman 1994), 42 months (Van der Burg 1995), and.47
months (Rose 2004). Although Van de Burg and colleagues from
the EORTC presented their long-term follow-up (10 years) as
an oral presentation in the European Society of Gynaecological
Oncology annual meeting in 2005 (Van der Burg 2005), the data
were insuGicient to include in our meta-analysis.

Redman 1994 supplied data relating to non-assignment of
treatment as: death, disease progression, pulmonary embolus, and
participant refusal. The other two trials reported only the numbers

or percentages of those not undergoing surgery, but the reasons
were not stated (Van der Burg 1995; Rose 2004).

All three trials reported hazard ratios (HRs) for overall survival (OS).
Two trials (Van der Burg 1995; Rose 2004) used Cox regression
to assess the prognostic significance of numerous covariates,
including age, performance status, stage, tumour grade, response
to induction chemotherapy, number of lesions, ascites, and
residual diseases or size of tumours at three time points: aIer
primary surgery, before IDS and aIer IDS. The definitions of optimal
debulking or size of residual tumours aIer primary surgery varied
among the trials. Optimal surgery was either defined as less than
2 cms (Redman 1994) or more than 1 cm (Van der Burg 1995;
Rose 2004). Overall survival was variously calculated from the day
of induction chemotherapy initiation at enrolment (Van der Burg
1995), or from the date of randomisation, which was either aIer
primary surgery but before chemotherapy in Redman 1994, or aIer
three cycles of chemotherapy in Rose 2004. Both the GOG and the
EORTC trials reported HRs adjusted for prognostic factors; Redman
1994 also reported unadjusted HRs.

Rose 2004 reported the HR, adjusted for prognostic factors,
for PFS data, and Van der Burg 1995 presented Kaplan-Meier
disease-free survival curves, from which we used Parmar's method
(Parmar 1998) to estimate the HR. The definitions of response
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and recurrence varied among the trials: Redman 1994 applied the
International Union Against Cancer (UICC) criteria for response
evaluation, using physical examination, imaging studies, but not
CA125; the EORTC trial (Van der Burg 1995) used the World
Health Organization (WHO) criteria allowing physical examination,
imaging studies, and CA125; the GOG trial (Rose 2004) also used
physical examination, imaging studies, and two CA125 levels two
weeks apart, and defined progressive disease as an increase of at
least 100 U/ml or a doubling of the nadir in those whose level did
not return to baseline.

All three trials reported adverse events. However, Redman 1994 and
Van der Burg 1995 described postoperative complications only in
the IDS groups, while Rose 2004 compared general adverse eGects
between the IDS group and the chemotherapy only (control) group.

Quality of life (QoL) was assessed only in the GOG trial, with results
reported subsequently by Wenzel 2005. The assessment tool used
was the Functional Assessment of Cancer Therapy-Ovarian (FACT-
O) questionnaire, and treatment-specific supplemental questions
at the third and sixth chemotherapy cycles and at six and 12 months
aIer starting treatment.

Redman 1994

Redman 1994, from the UK, is the first known RCT of IDS for
the management of epithelial ovarian cancer. From April 1986 to
February 1990, the authors randomised 86 women with stage II to
IV disease, who underwent primary surgery in 25 hospitals by 40
diGerent surgeons and had residual disease greater than 2 cms.
It was not clear how experienced the 40 surgeons were, but the
primary surgery had to be performed with an attempt to remove as
much tumour as possible. Stage IV included only malignant pleural
eGusion without other evidence of distant spread or unresectable
diseases. The women received chemotherapy consisting of either
a regimen of cisplatin and cyclophosphamide for eight cycles or a
regimen of cisplatin, doxorubicin and bleomycin for three cycles
followed by an escalated dose of cyclophosphamide for up to
five cycles. Either regimen was given without detailed criteria for
regimen selection. The control group had only chemotherapy aIer
primary surgery. The intervention group had chemotherapy for
one to four cycles and underwent IDS, which was performed by
the primary surgeon, and then received further chemotherapy.
Although our inclusion criteria for this review is IDS to be performed
aIer chemotherapy for a minimum of two cycles, this study is
included because only one out of 37 women in the IDS group
had only one cycle of chemotherapy before IDS. Interval debulking
surgery was not performed if there was progressive disease, stable
disease, or insuGicient response aIer three cycles.

Seven of the 86 randomised women were excluded aIer
randomisation because primary surgery was not suboptimal. Of
the remaining 79 women, 37 were in the IDS arm and 42 in the
conventional arm. There were no significant diGerences between
arms in participant or disease characteristics. Overall, 25 women
(68%) in the intervention arm actually underwent IDS. The reasons
for not performing IDS in 12 participants (32%) were: death or
progressive disease, pulmonary embolism, and participant refusal.
In the conventional arm, one woman (2%) had IDS upon request.

Adverse eGects of IDS were reported as perioperative death
and significant postoperative complications, including deep vein
thrombosis, intestinal fistulae, chest or wound infections, or

postoperative ileus. Adverse eGects in the chemotherapy only
group were not exhaustively reported. Toxicity was reported in both
treatment groups.

Van der Burg 1995

Van der Burg 1995 enrolled 425 stage IIB to IV epithelial ovarian
cancer patients between March 1987 and May 1993 who had
undergone primary surgery and had residual disease greater than
1 cm. Their primary report described neither the extent nor the
aim of primary surgery, nor the expertise of the surgeon. However,
the authors provided additional data in their reply to a letter to
the Editor of the New England Journal of Medicine (Kehoe 1995),
and in their subsequent review article (Van der Burg 2003). They
reported that the maximum eGort to perform primary surgery was
not attempted in all patients with diGerent extents of debulking
surgery, resulting in a high proportion of large residual tumours
(more than 5 cms) aIer primary surgery (Van der Burg 2003).

All patients received three cycles of chemotherapy consisting
of intravenous cisplatin and cyclophosphamide. Those who had
response or stable diseases were randomised to undergo IDS or
no IDS. Both groups would receive three more cycles of the same
chemotherapy, with continuation aIer six cycles determined by
institution policy.

Overall, 106 women were not randomised; this number consisted
of 39 with progressive disease who were removed from the study,
and also those who had contraindications to surgery, had died,
had declined to participate in the study, were ineligible, or were
lost to follow-up, and those who were still receiving induction
chemotherapy.

Of 319 women randomised, 278 were evaluated (140 women who
underwent surgery and 138 who did not). The two groups were
well balanced with respect to stage, histologic type and grade,
number and size of lesions, peritoneal carcinomatosis, ascites, and
response to induction chemotherapy. The rate of optimal debulking
surgery (residual tumour less than 1 cm) was 64%.

The following peri- and postoperative adverse events were
reported in the trial: bowel injury, urinary bladder injury, blood
loss and postoperative fever, ileus, urinary tract infection, wound
infection, deep vein thrombosis, and lung embolism.

Rose 2004

Rose 2004 enrolled 550 women from June 1994 to January 2001,
with stage III to IV (malignant pleural eGusion or a resected
anterior abdominal wall tumour) who underwent primary surgery
to remove as much tumour as possible, but who still had residual
disease greater than 1 cm. However, aIer March 1996 when
the EORTC trial (Van der Burg 1995) reported a greater benefit
from secondary surgery aIer the exclusion of patients with stage
IV diseases, only those with stage III disease were included.
The primary surgeons were either fellowship-trained or certified
gynaecologic oncologists for 95% of participants. Those whose
disease had not progressed and who had residual extraperitoneal
tumour of less than 1 cm aIer three cycles of chemotherapy
with paclitaxel and cisplatin were randomly assigned to secondary
surgical cytoreduction (IDS) and further chemotherapy, or to
chemotherapy alone. Overall, 102 women were not randomised;
the most common reasons were: progressive disease or death
in 40 women, while the remainder were either medically contra-
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indicated, had declined, had extraperitoneal disease greater than 1
cm, had experienced excessive delay before randomisation, or for
other unspecified reasons.

A total of 448 women were randomised: 226 were allocated to IDS
and 222 to chemotherapy only. Participant characteristics were
well balanced between the two groups. A considerable number of
women in both groups had protocol violations, including: 7% in
the IDS group did not have secondary surgery, versus 3% in the
chemotherapy only arm who did receive surgery; 7% and 2% in
the IDS and chemotherapy only arms respectively had fewer than
three cycles of additional chemotherapy; and 10% and 13% in the
IDS and chemotherapy only arms respectively had non-protocol
consolidation therapy before progressive disease. All randomised
women were included in the analysis of OS and PFS, and were
counted in the group comparisons.

We performed Cox regression for OS and PFS to evaluate the
prognostic importance of: the maximal diameter of residual tumour
(2.0 cms or less, 2.1 to 5.0 cms, or 5.0 cms or more) aIer initial
surgery, age, performance status, the presence or absence of
measurable disease before chemotherapy, and the size of residual
tumour aIer IDS (less than 1 cm versus more than 1 cm).

Quality of life (QoL) of those who did and did not undergo IDS in
the GOG study was evaluated and subsequently reported by Wenzel
2005. The self reported QoL was assessed in four settings, according
to the Functional Assessment of Cancer Therapy-Ovarian (FACT-
O), version 2-questionnaire, which consists of 33 general questions
for cancer patients and 12 questions specific to those with ovarian
cancer. The first evaluation was at baseline aIer primary surgery
and the third cycle of chemotherapy, but before allocation to IDS
or chemotherapy only. The three subsequent evaluations were
at the sixth cycle of chemotherapy, and at six and at 12 months
aIer starting treatment. Completion rates for these questionnaires
declined from 90% for the first questionnaire to 83%, 83%, and
80% for the second, third, and fourth questionnaires respectively.
Nevertheless, lower completion rates were noted in the IDS group
compared to the chemotherapy only group, especially at the
second assessment, 77% and 89%, respectively (P < 0.001).

The included trials are described in detail below and in the table of
Characteristics of included studies.

Excluded studies

AIer obtaining the full text, we excluded 18 studies for the following
reasons:

• ten references reported on non-comparable controlled trials or
non-randomised studies (Kuhn 2001; Recchia 2001; Chan 2003;
Ikeba 2004; Angioli 2006; ; Fuso 2006; Giannopoulos 2006; Lee
2006; Matulonis 2009; Onda 2009);

• IDS was allowed in both arms of the trial in Park-Simon 2006;
Vergote 2010;

• in Dutta 2005 survival outcomes were not analysed;

• IDS was selectively performed in a subset of patients in Solomon
1988;

• in Evdokimova 1982, women with ascites were not randomly
assigned to interventions;

• Kumar 2009 allowed either histology or cytology for a pathologic
diagnosis of ovarian cancer, and there had been no attempt to
do PDS in the NAC arm;

• Liu 2004 was considered ineligible because NAC was given for
only one cycle via intra-arterial route before the IDS.

• Polcher 2009 selected patients with ascites > 500 cc, without
PDS, to have two or three cycles of NAC prior to surgery.

For further details of all the excluded studies see the table
Characteristics of excluded studies.

Risk of bias in included studies

Two trials (Redman 1994; Van der Burg 1995) were at moderate risk
of bias: they satisfied three of the criteria that we used to assess
risk of bias. Rose 2004 was considered to be at high risk of bias as it
satisfied only one of the criteria (see Figure 1; Figure 2).

Redman 1994 and Van der Burg 1995 reported the method of
generation of the sequence of random numbers used to allocate
women to treatment arms. They also reported concealment
of the allocation sequence from participants and healthcare
professionals involved in the trial. Rose 2004 reported neither the
method of sequence generation nor concealment of allocation.
None of the trials reported whether the outcome assessors were
blinded. It was not clear whether all three trials reported all the
outcomes that they assessed, and it was unclear whether any other
biases may have been present. At least 87% of the women who were
enrolled were assessed at end point in the three trials.

There were too few trials to support a funnel plot, so the possibility
of reporting bias could not be explored.

E@ects of interventions

IDS versus chemotherapy only

Survival

Overall survival (OS) (Analysis 1.1)

Meta-analysis of three trials (Redman 1994; Rose 2004; Van der Burg
1995), assessing 781 participants, found no statistically significant
diGerence in the risk of death between IDS with chemotherapy
and chemotherapy alone (hazard ratio (HR) = 0.80, 95% confidence
interval (CI) 0.61 to 1.06). The percentage of the variability in
eGect estimates that is due to heterogeneity rather than sampling
error (chance) may represent substantial heterogeneity (I2 = 58%).
Hence, we explored the sources of heterogeneity from the clinical
factor of the expertise of the surgeon in the primary surgery, and
subsequently performed subgroup meta-analysis for OS based on
this factor.

The conclusions above were not robust to subgroup analyses
examining women who received surgery from general surgeons (or
had less extensive primary surgery) separately from gynaecologic
oncologists. Meta-analysis of two trials (Redman 1994; Van der Burg
1995) assessing 357 women who received surgery from a general
surgeon found that IDS with chemotherapy was associated with a
statistically significant decrease in the risk of death compared with
chemotherapy alone (HR = 0.68, 95% CI 0.53 to 0.87, I2 = 0%).

Rose 2004, assessing 424 participants, found no statistically
significant diGerence in the risk of death between IDS with
chemotherapy and chemotherapy alone (HR = 0.99, 95% CI 0.79 to
1.24. Analysis 1.1).

Interval debulking surgery for advanced epithelial ovarian cancer (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

10



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Progression-free survival (PFS) (Analysis 1.2)

Meta-analysis of two trials (Van der Burg 1995; Rose 2004),
assessing 781 participants, found no statistically significant
diGerence in the risk of disease progression between IDS with
chemotherapy and chemotherapy alone (HR = 0.88, 95% CI 0.57
to 1.33; Analysis 1.2 ). The percentage of the variability in eGect
estimates that is due to heterogeneity rather than chance may
represent considerable heterogeneity (I2 = 83%).

Adverse events

Toxic reactions were the only adverse events which could be meta-
analysed. They were reported in both treatment groups in Redman
1994 and Van der Burg 1995. It was not possible to meta-analyse
other adverse events as they were not reported in suGicient detail
for both treatment arms.

Toxic reactions to chemotherapy (Analysis 1.3)

Meta-analysis of two trials (Redman 1994; Van der Burg 1995),
assessing 357 participants, found no statistically significant
diGerence in the risk of disease progression between IDS with
chemotherapy and chemotherapy alone (HR = 1.19, 95% CI 0.53
to 2.66; Analysis 1.3). The percentage of the variability in eGect
estimates that is due to heterogeneity rather than to chance is
insignificant (I2 = 0%).

The following adverse events were reported in Rose 2004:

Peripheral neuropathy of grade 2 or higher (Analysis 1.4)

Women who received IDS with chemotherapy for treatment of
advanced epithelial ovarian cancer had a significantly higher risk
of high grade peripheral neuropathy than women who received
chemotherapy alone (risk ratio (RR) = 0.62, 95% CI 0.43 to 0.91.
Analysis 1.4).

Grade 3 or 4 gastrointestinal adverse events (Analysis 1.5)

There was no statistically significant diGerence in the risk of
a high grade gastrointestinal adverse event between IDS with
chemotherapy and chemotherapy alone (RR = 1.81, 95% CI 0.78 to
4.17. Analysis 1.5).

Grade 4 pulmonary adverse events (Analysis 1.6)

There was no statistically significant diGerence in the risk of a grade
4 pulmonary adverse event between IDS with chemotherapy and
chemotherapy alone. There were only two observed events in the
IDS group and no events in the chemotherapy only group. Analysis
1.6.

Grade 4 cardiovascular adverse events (Analysis 1.7)

There was no statistically significant diGerence in the risk of a grade
4 cardiovascular adverse event between IDS with chemotherapy
and chemotherapy alone (RR = 2.89, 95% CI 0.30 to 27.55. Analysis
1.7).

Quality of life (QoL)

Only Rose 2004 evaluated QoL, which was subsequently reported
by Wenzel 2005. At six months aIer starting treatment, significantly
more women who had only chemotherapy experienced persistent
numbness or tingling than those who had IDS (54% versus 38%; P
= 0.01). Otherwise, QoL was not significantly diGerent in the two
treatment groups at any time point.

D I S C U S S I O N

Our systematic review includes three randomised controlled trials
(RCTs), which evaluated 781 women out of 853 randomised, and
a further RCT in abstract form which randomised 718 women,
but it was unclear how many of these were evaluated. These
four RCTs provide inconclusive evidence as to whether interval
debulking surgery (IDS) improves or worsens the overall survival
rate of patients. The random-eGects model showed substantial
heterogeneity between the results of the three trials. Similarly,
meta-analysis of two RCTs which evaluated 702 women out of 767
randomised, provides inconclusive evidence about whether IDS
improves or worsens progression-free survival; again, there was
substantial heterogeneity between the trials.

There are potential reasons for the inconclusive evidence so far.
Firstly, the small number of included studies, evaluating 781
women, may not have had adequate statistical power to detect a
small eGect. Furthermore, the studies had diGerent characteristics,
which may explain the heterogeneity in their results.

A major diGerence between these trials was the expertise and/or
the level of eGort given by the surgeons performing the primary
debulking surgical procedures in the participating institutions in
each study, which may partly explain the heterogeneity between
trials. The majority of operations in the Gynecological Oncology
Group (GOG) trial were performed by gynaecologic oncologists or
fellowship-trained surgeons in various cancer centres (Rose 2004),
while the surgical procedures in Redman 1994 were performed
mostly by general surgeons or gynaecologists in various hospitals.
In the European Organisation for Research and Treatment of Cancer
(EORTC) trial, where the expertise of the surgeon was not specified
(Van der Burg 1995) but was subsequently revealed in other
publications (Kehoe 1995; Van der Burg 2003), the maximum eGort
to perform primary surgery was not attempted in all patients with
diGerent extents of debulking surgery. Since there is substantial
evidence from many retrospective studies that the extent of
optimal surgery aGects the survival of patients with epithelial
ovarian cancer (GriGiths 1975; Hoskin 1994; Bristow 2002), the
maximum primary surgical eGorts in the optimal surgical setting
in the GOG trial might indicate that their primary surgery was
suGicient and that subsequent surgical attempts would not further
aGect survival. Compared to Redman 1994 and Van der Burg
1995, in which primary surgery was performed in suboptimal
settings without gynaecologic oncologists (Redman 1994), without
maximum eGort (with less extensive primary debulking surgery)
resulting in a high proportion of large residual tumours (Kehoe
1995; Van der Burg 1995; Van der Burg 2003), so the secondary
surgery (IDS) aIer the tumours were down-sized by chemotherapy
appeared worthwhile, although significant only in the EORTC trial.
Our subgroup meta-analysis confirmed that IDS had benefits in
this particular subgroup of women. Nevertheless, this should be
interpreted with caution because our subgroup analysis was based
on only two trials (Redman 1994; Van der Burg 1995).

The second minor diGerence between the trials is the timing of
randomisation. Redman 1994 was the only trial which randomised
participants into two groups (to have or not to have IDS) at
the start of the trial, and only 67% of those in the IDS group
actually underwent surgery, because the remainder had disease
progression or died before IDS. The other two larger trials
randomised only the patients who showed some response to
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induction chemotherapy (Van der Burg 1995; Rose 2004); this
resulted in a high percentage of the women (approximately 93%
in both trials) who were randomised actually undergoing IDS. This
diGerence may aGect the results of each trial, based on an intention-
to-treat analysis.

We explored the women's disease characteristics as another
potential reason for diGerent eGects of IDS on survival outcomes:
Redman 1994 and Rose 2004 did not show any advantage of IDS,
while Van der Burg 1995 showed significant survival improvement
with IDS. Redman 1994 evaluated only 79 of the total of 86
women included in the meta-analysis of OS and, therefore had
limited weight in the results of the meta-analysis. The diGerence
in outcomes from Rose 2004 and Van der Burg 1995 may be due
to the diGerent proportion of women who had a poor response to
induction chemotherapy, and who generally had poorer prognoses
than those who showed some response: approximately 52% of
women in the GOG trial had residual diseases of more than 1 cm
aIer induction chemotherapy (Rose 2004), compared to 44% in
the EORTC trial (Van der Burg 1995). This might be interpreted as
the GOG trial having a higher proportion of participants with more
aggressive tumours who would not benefit from any treatment,
even optimal IDS. However, this mechanism of tumour aggression
and prognosis may not solely explain the women's ultimate
outcome, because the women in the EORTC trial who had a tumour
greater than 1 cm aIer induction chemotherapy but which was
reduced to less than 1 cm had better survival rates than any other
group of women in the trial. This might suggest that IDS may play
some role in survival improvement.

To emphasize the importance of the sensitivity of response to
chemotherapy before IDS, we would draw attention to the findings
from the GOG and EORTC trials which showed that the women
whose tumour masses were reduced by chemotherapy to less than
1 cm before the IDS (Van der Burg 1995; Rose 2004) had better
survival than the other groups. This response to chemotherapy
might be used as a selection criterion for the women who are most
likely to gain survival benefit from an IDS procedure.

As we have mentioned in the results, meta-analysis of adverse
events was not possible due to diGerent formats of presentation
of data in each RCT. The only obvious advantage appears to
be fewer neurologic complications in the IDS group than in the
chemotherapy only group in the GOG trial (Rose 2004). However,
this adverse eGect may be related to a particular drug and might not
be experienced in other settings using diGerent chemotherapeutic
regimens.

For the quality of life (QoL) comparison, which was only assessed
by the GOG trial (Wenzel 2005), women in the chemotherapy
only arm had a higher rate of neurotoxicity than did those in
the IDS arm at one of the four time points at which they were
assessed, despite a similar total dose of chemotherapy exposures.
The authors ascribe this finding to intermission from chemotherapy
exposure allowing a certain degree of recovery, but it may be a
chance finding, as 48 tests of possible diGerences in QoL were
made. Although other aspects of QoL were similar in the two
groups of women at every time point, definitive conclusions cannot
be drawn, because a significantly lower proportion of women in
the IDS group completed the QoL questionnaires in the second

assessment compared to those in the chemotherapy only group,
and it is possible that this lower questionnaire completion rate may
be associated with QoL.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The heterogeneity of the results in our review precludes any
definitive guidance or recommendations for clinical practice.
Without strong evidence to support the superiority of interval
debulking surgery (IDS) in combination with chemotherapy over
conventional primary surgery and chemotherapy, a clinician may
remain unconvinced of the benefit of IDS instead of aggressive
primary surgery for a woman with advanced ovarian cancer. The
choice of extensive primary surgery or upfront chemotherapy
followed by IDS must be individualized to each patient. Since we
found a benefit of IDS in the subgroup of women whose primary
surgery had not been performed under optimal conditions by the
oncologic surgeons or without maximum surgical eGort, we suggest
that IDS may improve patient survival in this setting. However, if
the primary surgery has already been performed by the oncologic
surgeons or with maximal surgical eGort, IDS may not yield any
further benefit for survival. Nevertheless, in a situation when there
is evidence that primary surgery would be impossible or that
morbidity from surgery would outweigh the benefit, induction
chemotherapy followed by IDS may have a role to play.

Implications for research

The theoretical benefit of IDS needs further well-designed
randomised controlled trials to generate evidence which may
resolve the equivocal findings of this review.

These studies should focus on a comparison of current
conventional primary surgery with adjuvant chemotherapy versus
neoadjuvant chemotherapy (without any attempt to remove the
bulk of tumours except a biopsy for histologic diagnosis) followed
by IDS, and then by further chemotherapy.

The level and expertise of the surgeon or the eGort in performing
the primary surgery should be standardised as far as possible, in
order to obtain the best surgical outcome. The particular subgroup
of women with their specific disease characteristics should be a
set criterion for IDS, e.g. patients with only small tumours aIer
induction or neoadjuvant chemotherapy.
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Characteristics of included studies [ordered by study ID]

 

Methods Study duration: April 1986 to February 1990.
Type of trial: Multicentre RCT, intention-to-treat analysis.

Participants Stage II-IV (except unresectable stage IV diseases).
Performance status ECOG: at least 2.
Histology proven, with exclusion of borderline tumour.
Primary surgery must be performed through an appropriate incision/ a maximal attempt to remove tu-
mours.
Residual disease status > 2 cm.
No evidence of progressive disease, extraperitoneal tumour > 1 cm, or had excessive delay after induc-
tion chemotherapy and before randomisation.

Baseline characteristics (N = 86):
24 women aged <50, 25 between 50 - 60, and 30> 60 years.
50 women had performance status 0 or 1, 20 status 2 and 9 women had status 3 or 4.
6 women were diagnosed with FIGO stage IIB, 62 stage III and 11 had stage IV disease.
39 women had residual disease between 2 - 5 cm, 29 between 5 - 10 cm and 11 >10 cm.

Redman 1994 
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Histology type was as follows: Serous 32, mucinous 6, endometroid 13, clear cell 4, undifferentiated 6
and unspecified 20.
Histology differentiation was as follows: Poor 37, moderate 27, well 6 and unspecified 9.

Interventions Intervention: 
IDS: after 1 - 4 cycles of induction chemotherapy consisting of IV cisplatin 75 mg/m2 + cyclophos-
phamide 750 mg/m2 or cisplatin 75 mg/m2 + doxorubicin 50 mg/m2 + bleomycin 50 mg/m2 followed by
escalated dose of cyclophosphamide (0.5 g/m2-2.5 g/m2) up to 5 cycles. Chemotherapy cycles were re-
peated every 3 weeks.
Control: 
No IDS: the same regimen of chemotherapy was given in a row every 3 weeks.

Outcomes Overall survival (OS).
Perioperative complications: primary haemorrhage, blood transfusion, deep vein thrombosis, intesti-
nal fistula, postoperative febrile morbidity, postoperative ileus.

Notes Randomised at entry (within 4 weeks after primary surgery).
Number ineligible: 7 (primary surgery was not suboptimal).
Only 9% of primary surgeons were gynaecologic oncologists.
IDS performed by the primary surgeon.
Response evaluation by physical examination, imaging studies (CA125 not used).
OS was measured from the date of entry.
Rate of complications was described only in the IDS group.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomisation sheets were produced by the random permuted blocks meth-
ods utilising the NAG Fortran Library subroutine to generate random num-
bers"

Allocation concealment
(selection bias)

Low risk "These preprinted sheets were kept at the trial's office and medical personnel
were given no access to them"

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk N analysed: 79/86 (92%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Redman 1994  (Continued)

 
 

Methods Study duration: June 1994 to January 2001.
Type of trial: Multicentre RCT, intention-to-treat basis.

Participants Stage III-IV (malignant pleural effusion or a resected anterior abdominal wall tumour) (exclusion of
stage IV after March 1996 after EORTC reported a greater benefit from secondary surgery after the ex-
clusion of such patients from the analyses).
Age < 75 years

Rose 2004 
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Performance status ACOG: 0 - 2 with life expectancy of at least 8 weeks.
Primary surgery performed within 6 weeks before chemotherapy.
Primary surgery aimed to remove as much as possible.
Histology proven, with central pathologic review.
Residual disease status > 1 cm.
Had no delay of chemotherapy treatment > 2 weeks.
Baseline characteristics (N = 448):
Median age 58.1 (range: 25.4 - 81.6 years) in the IDS group and 57 (range: 27-81.6 years) in the no IDS
group. 
166 women had GOG performance status 0, 227 had status 1 and 31 women had status 2.
400 women were diagnosed with FIGO stage III and 24 had stage IV disease.
297 women had measurable disease.
53 women had residual disease between 1 - 2 cm, 183 between 2.1 - 5 cm, 150 between 5.1 - 10 cm and
38 >10 cm.
Histology type was as follows: Serous 324, mucinous 3, endometroid 28, clear cell 7, mixed epithelial
37, adenocarcinoma (unspecified) 12 and undifferentiated or other 13.
Histology grade was as follows: 1: 40, 2: 167, 3 or clear cell: 217

Interventions Intervention: 
IDS: after 3 cycles of chemotherapy consisting of IV paclitaxel 135 mg/m2 + cisplatin 75 mg/m2 every 3
weeks. Three more cycles of the same chemotherapy regimen were given after IDS.
No IDS: the same regimen of chemotherapy was given in a row every 3 weeks for 6 cycles.

Outcomes Overall survival.
Progression-free survival.
Adverse effects: peripheral neuropathy, haematologic effects, gastrointestinal events, pulmonary
events, cardiovascular events, and cause of death.
Quality of life.

Notes Randomised after 3 cycles of chemotherapy.
Number ineligible: 24
Majority of surgeons for primary and secondary surgery (IDS) were gynaecologic oncologists.
Response evaluation by physical examination, imaging studies, and CA125.
Consolidation chemotherapy was allowed.
Overall and progression-free survival were measured from the date of randomisation and also from the
date of enrolment.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk N analysed: 424/448 (95%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Rose 2004  (Continued)
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Methods Study duration: March 1987 to May 1993.
Type of trial: Multicentre RCT, intention-to-treat analysis.

Participants Stage IIB-IV.
Age of participants < 75 years.
Performance status WHO: 0-2.
Primary surgery performed within 6 weeks before induction chemotherapy.
Histology proven, with central pathologic review.
Residual disease status > 1 cm.
Have some response or stable disease after induction chemotherapy without evidences of progressive
diseases or had contraindication to surgery.
Baseline characteristics (N = 319):
Median age was 59 years in both groups (range: 32 - 74).
68 women had performance status 0, 99 status 1, and 33 status 2.
10 women were diagnosed with FIGO stage IIB, 146 stage III and 44 had stage IV disease.
10 women had residual disease between 1 - 2 cm, 45 between 2 - 5 cm, 44 between 5 - 10cm, 60 >10 cm
and 41 unknown but > 2 cm.
Histology type was as follows: Serous 115, mucinous 12, endometroid 17, clear cell 5, and unclassified
51.
Histology grade was as follows: 1: 17, 2: 59, 3: 105 and unknown: 9.

Interventions Intervention: 
IDS: after 3 cycles of induction chemotherapy composing of IV cyclophosphamide 750 mg/m2 + IV cis-
platin 75 mg/m2 every 3 weeks. Three more cycles of the same chemotherapy regimen were given after
IDS.
No IDS: the same regimen of chemotherapy was given in a row every 3 weeks for 6 cycles.

Outcomes Overall survival.
Progression-free survival.
Perioperative complications: bowel injury, urinary bladder injury, blood loss, postoperative fever,
ileus, urinary tract infection, wound infection, deep vein thrombosis, lung embolism.
Clinical response rate after 6 cycles of chemotherapy.

Notes Randomised after 3 cycles of induction chemotherapy at Central EORTC data centre, after stratification
with a minimization technique to account for institution, performance status, and clinical response.
Number ineligible: 4
Response evaluation by WHO response criteria.
Consolidation chemotherapy after 6 cycles was allowed based on institutions policy.
Survivals were measured from the first date of chemotherapy (after enrolment).
Rate of complications was detailed only in the IDS group

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization was done ... after stratification with a minimization technique
to account for institution, performance status, and clinical response"

Allocation concealment
(selection bias)

Low risk "Randomization was done centrally at the EORTC Data Center"

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 

Low risk N analysed: 278/319 (87%)

Van der Burg 1995 
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All outcomes

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists

Van der Burg 1995  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Angioli 2006 This study was evaluated as a non-comparable controlled clinical trial. NAC followed by IDS was se-
lectively given to the women based on initial laparoscopic findings of inoperability.

Chan 2003 This study was evaluated as an uncontrolled clinical trial. NAC was given to the women without a
control group. The women were selected by their inoperability based on CT scan without primary
operation being attempted. Either histology or only cytology was allowed for a pathologic diagno-
sis of ovarian cancer.

Dutta 2005 This was an RCT of ovarian cancer patients to have either 3 cycles of NAC followed by IDS and fur-
ther chemotherapy versus 6 cycles of NAC before surgery. Main objective was to study proapoptotic
and antiapoptotic proteins in ovarian cancer tissue without survival outcome evaluation.

Evdokimova 1982 This was an RCT comparing survival of women with ovarian carcinoma who had NAC/IDS versus
conventional treatment of surgery then chemotherapy. However, those without ascites were se-
lected to have primary surgery followed by chemotherapy while those with ascites had either NAC/
IDS or conventional treatment.

Fuso 2006 This uncontrolled prospective study was to assess the feasibility of triple chemotherapy composed
of gemcitabine, carboplatin, and paclitaxel as first-line drugs in advanced ovarian cancer. The
women were selectively assigned to have two different types of treatment. After laparoscopic biop-
sy in all participants, those who were judged to be operable underwent primary surgery followed
by chemotherapy, while the inoperable women were given NAC followed by IDS. However, few who
had primary surgery also had IDS.

Giannopoulos 2006 This study was evaluated as a non-comparable controlled clinical trial. NAC and IDS was selectively
given to the women who were deemed to be inoperable based on CT scan and initial laparoscopic
findings. Either histology or cytology was allowed for a pathologic diagnosis of ovarian cancer.

Ikeba 2004 This study was evaluated as an uncontrolled clinical trial. NAC was given to all, without a control
group.

Kuhn 2001 This study was evaluated as a non-comparable controlled clinical trial. NAC was selectively given
to women in poor general health for primary surgery. The control group consisted of those who did
not agree to the study protocol or were ineligible for treatment for psychological reasons.

Kumar 2009 This RCT allowed either histologic or cytologic diagnosis. NAC was given to the study arm without
an attempt to perform a PDS.

Lee 2006 This study was evaluated as a non-comparable controlled clinical trial. NAC was selectively given
to those who agreed to undergo the NAC treatment protocol. NAC cycles ranged from three to six.
Some women had secondary surgery which was not in an interval setting.

Liu 2004 This RCT was considered as ineligible because NAC was given only for one cycle via intra-arterial
route before the IDS.
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Study Reason for exclusion

Madhuri 2014 RCT comparing the efficacy of neutral argon plasma to standard surgery during PDS or IDS

Matulonis 2009 This prospective study was a non-randomised study. The women aged 75 - 86 years with stage II -
IV disease to have PDS followed by adjuvant chemotherapy or to have NAC if they had poor perfor-
mance status or inoperable metastatic disease. All five women who had NAC were not able to un-
dergo surgery.

Onda 2009 This was a prospective single arm study to evaluate the role of diagnostic laparoscopy in those with
a diagnosis of Mullerian carcinoma.

Onda 2014 This RCT compared PDS or NAC then IDS followed more cycles of chemotherapy. IDS was per-
formed in both arms: 31.3% in the PDS arm and 86.8% in the IDS arm.

Park-Simon 2006 This RCT compared survivals of ovarian cancer patients who had ascites > 500 cc who were given
NAC for either two versus three cycles, but followed by IDS in both arms.

Polcher 2009 This RCT randomised women with ascites > 500 cc to have two or three cycles of NAC without an at-
tempt to do PDS.

Recchia 2001 This study was evaluated as an uncontrolled clinical trial. NAC was given to all without a control
group. Either histology or only cytology was allowed for a pathologic diagnosis of ovarian cancer.

Solomon 1988 This study was presented in conjunction with the prior RCT comparing combination versus sequen-
tial chlorambucil and cisplatin. IDS in this study was selectively performed only in the subset of
women who had not been debulked at primary surgery. Second-look surgery or surgical re-explo-
ration were also performed on those with clinical complete remission or on those with complica-
tions requiring surgery, respectively.

Tiersten 2009 This was a prospective single arm study when the women must have had no aggressive PDS before
receiving intraperitoneal chemotherapy followed by surgery.

Vergote 2010 This RCT compared the role of PDS followed by adjuvant chemotherapy in the control arm with
NAC before IDS followed by additional chemotherapy in the study arm. However, IDS was also al-
lowed in the PDS arm too, at the discretion of the physician. Furthermore, either histologic or cyto-
logic diagnosis (with tumour marker and imaging criteria to exclude cancers of other non-Mullerian
origins) was allowed. 

IDS: interval debulking surgery
NAC: neoadjuvant chemotherapy
RCT: randomised controlled trial
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   IDS vs chemotherapy only

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Overall survival 3 781 Hazard Ratio (Random, 95%
CI)

0.80 [0.61, 1.06]

1.1 General Surgeons or less exten-
sive primary surgery

2 357 Hazard Ratio (Random, 95%
CI)

0.68 [0.53, 0.87]

Interval debulking surgery for advanced epithelial ovarian cancer (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.2 Gynaecologic oncologists 1 424 Hazard Ratio (Random, 95%
CI)

0.99 [0.79, 1.24]

2 Progression-free survival 2 702 Hazard Ratio (Random, 95%
CI)

0.88 [0.57, 1.33]

3 Toxic reactions to chemotherapy 2 357 Risk Ratio (M-H, Fixed, 95%
CI)

1.19 [0.53, 2.66]

4 Peripheral neuropathy of grade 2 or
higher

1   Risk Ratio (IV, Random, 95%
CI)

Subtotals only

5 Grade 3 or 4 gastrointestinal ad-
verse events

1   Risk Ratio (IV, Random, 95%
CI)

Subtotals only

6 Grade 4 pulmonary adverse events 1   Risk Ratio (IV, Random, 95%
CI)

Subtotals only

7 Grade 4 cardiovascular adverse
events

1   Risk Ratio (IV, Random, 95%
CI)

Subtotals only

 
 

Analysis 1.1.   Comparison 1 IDS vs chemotherapy only, Outcome 1 Overall survival.

Study or subgroup IDS Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.1.1 General Surgeons or less extensive primary surgery  

Redman 1994 37 42 -0.3 (0.24) 22.08% 0.71[0.44,1.14]

Van der Burg 1995 140 138 -0.4 (0.15) 35.55% 0.67[0.5,0.9]

Subtotal (95% CI)       57.63% 0.68[0.53,0.87]

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.83); I2=0%  

Test for overall effect: Z=3.01(P=0)  

   

1.1.2 Gynaecologic oncologists  

Rose 2004 216 208 -0 (0.115) 42.37% 0.99[0.79,1.24]

Subtotal (95% CI)       42.37% 0.99[0.79,1.24]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.09(P=0.93)  

   

Total (95% CI)       100% 0.8[0.61,1.06]

Heterogeneity: Tau2=0.04; Chi2=4.78, df=2(P=0.09); I2=58.16%  

Test for overall effect: Z=1.55(P=0.12)  

Test for subgroup differences: Chi2=4.74, df=1 (P=0.03), I2=78.88%  

Favours IDS 100.1 50.2 20.5 1 Favours control
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Analysis 1.2.   Comparison 1 IDS vs chemotherapy only, Outcome 2 Progression-free survival.

Study or subgroup IDS Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Rose 2004 216 208 0.1 (0.104) 52.68% 1.07[0.87,1.31]

Van der Burg 1995 140 138 -0.4 (0.144) 47.32% 0.7[0.53,0.93]

   

Total (95% CI)       100% 0.88[0.57,1.33]

Heterogeneity: Tau2=0.08; Chi2=5.86, df=1(P=0.02); I2=82.94%  

Test for overall effect: Z=0.62(P=0.53)  

Favours IDS 20.5 1.50.7 1 Favours control

 
 

Analysis 1.3.   Comparison 1 IDS vs chemotherapy only, Outcome 3 Toxic reactions to chemotherapy.

Study or subgroup IDS Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Redman 1994 7/37 7/42 68.45% 1.14[0.44,2.93]

Van der Burg 1995 4/140 3/138 31.55% 1.31[0.3,5.76]

   

Total (95% CI) 177 180 100% 1.19[0.53,2.66]

Total events: 11 (IDS), 10 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.87); I2=0%  

Test for overall effect: Z=0.43(P=0.67)  

Favours IDS 200.05 50.2 1 Favours control

 
 

Analysis 1.4.   Comparison 1 IDS vs chemotherapy only, Outcome 4 Peripheral neuropathy of grade 2 or higher.

Study or subgroup IDS Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Rose 2004 35/216 54/208 0% 0.62[0.43,0.91]

Favours IDS 20.5 1.50.7 1 Favours control

 
 

Analysis 1.5.   Comparison 1 IDS vs chemotherapy only, Outcome 5 Grade 3 or 4 gastrointestinal adverse events.

Study or subgroup IDS Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Rose 2004 15/216 8/208 0% 1.81[0.78,4.17]

Favours IDS 50.2 20.5 1 Favours control
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Analysis 1.6.   Comparison 1 IDS vs chemotherapy only, Outcome 6 Grade 4 pulmonary adverse events.

Study or subgroup IDS Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Rose 2004 2/216 0/208 0% 4.82[0.23,99.71]

Favours IDS 1000.01 100.1 1 Favours control

 
 

Analysis 1.7.   Comparison 1 IDS vs chemotherapy only, Outcome 7 Grade 4 cardiovascular adverse events.

Study or subgroup IDS Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N IV, Random, 95% CI   IV, Random, 95% CI

Rose 2004 3/216 1/208 0% 2.89[0.3,27.55]

Favours IDS 200.05 50.2 1 Favours control

 

 

A P P E N D I C E S

Appendix 1. MEDLINE Ovid

1   exp Ovarian Neoplasms/
2   (ovar* adj5 (cancer* or neoplas* or carcinom* or malignan* or tumor* or tumour*)).mp.
3   1 or 2
4   exp Surgical Procedures, Operative/
5   surg*.mp.
6   surgery.fs.
7   4 or 5 or 6
8   (interval or debulk* or cytoreduc* or secondary).mp.
9   3 and 7 and 8
10 randomized controlled trial.pt.
11 controlled clinical trial.pt.
12 randomized.ab.
13 randomly.ab.
14 trial.ab.
15 groups.ab.
16 10 or 11 or 12 or 13 or 14 or 15
17 9 and 16

key: mp = title, original title, abstract, name of substance word, subject heading word
fs = floating subheading
pt = publication type
ab = abstract
sh = subject heading

Appendix 2. EMBASE

1   exp ovary tumor/
2   (ovar* adj5 (cancer* or neoplas* or carcinom* or malignan* or tumor* or tumour*)).mp.
3   1 or 2
4   exp surgery/
5   surg*.mp.
6   su.fs.
7   4 or 5 or 6
8   (interval or debulk* or cytoreduc* or secondary).mp.
9   7 and 8
10 exp cytoreductive surgery/
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11 9 or 10
12 3 and 11
13 exp controlled clinical trial/
14 randomized.ab.
15 randomly.ab.
16 trial.ab.
17 groups.ab.
18 13 or 14 or 15 or 16 or 17
19 12 and 18

key: mp = title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name
fs = floating subheading
ab = abstract

Appendix 3. CENTRAL

#1   MeSH descriptor Ovarian Neoplasms explode all trees
#2   ovar* near/5 (cancer* or neoplas* or carcinom* or malignan* or tumor* or tumour*)
#3   (#1 OR #2)
#4   MeSH descriptor Surgical Procedures, Operative explode all trees
#5   surg*
#6   Any MeSH descriptor with qualifier: SU
#7   (#4 OR #5 OR #6)
#8   interval or debulk* or cytoreduc* or secondary
#9   (#3 AND #7 AND #8)

W H A T ' S   N E W

 

Date Event Description

7 January 2016 Amended Additional reference amended.

4 January 2016 New search has been performed Searches updated in June 2015.

4 January 2016 New citation required but conclusions
have not changed

We did not identified any new studies for inclusion.

4 January 2016 Amended CRG funding acknowledgment added.

 

H I S T O R Y

Protocol first published: Issue 2, 2006
Review first published: Issue 4, 2008

 

Date Event Description

5 March 2013 New search has been performed Two RCTs were identified and subsequently excluded.

5 March 2013 New citation required but conclusions
have not changed

The search was updated to June 2012.

19 August 2010 Amended Searches re-run in July 2009. Seventeen possible relevant ar-
ticles were identified. Only two RCTs were found; one RCT of a
Japanese study and the EORTC 55971 trial. However, the Japan-
ese study referred to a study that was excluded in our primary re-
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Date Event Description

view and EORTC 55971 trial allowed IDS in both arms at discre-
tion of physician.

10 February 2009 Feedback has been incorporated Feedback regarding new trial incorporated.

10 November 2008 New citation required but conclusions
have not changed

Errors in reporting HR and RR corrected. Explanation regarding
surgical expertise included.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

None of the trials reported continuous outcomes such as quality of life (QoL), or had multiple treatment groups. We had originally specified
the following in various sections of the protocol.

• For continuous outcomes (e.g. QoL measures), we will extract the final value and standard deviation of the outcome of interest and the
number of patients assessed at endpoint in each treatment arm at the end of follow-up, in order to estimate the mean diGerence (if trials
measured outcomes on the same scale) or standardised mean diGerences (if trials measured outcomes on diGerent scales) between
treatment arms and its standard error.

• For continuous outcomes, we will use the mean diGerence between treatment arms.

• For continuous outcomes, the mean diGerences between the treatment arms at the end of follow-up will be pooled if all trials measured
the outcome on the same scale, otherwise standardised mean diGerences will be pooled.

• If any trials have multiple treatment groups, the ‘shared’ comparison group will be divided into the number of treatment groups and
comparisons between each treatment group and the split comparison group will be treated as independent comparisons.

• Where possible, indirect comparisons, using the methods of Bucher 1997 will be used to compare competing interventions that have
not been compared directly with each other.

We had planned to compute funnel plots, but this was not possible due to an insuGicient number of included trials in the review. The
protocol stated the following:

Funnel plots corresponding to meta-analysis of the primary outcome will be examined for evidence of small study eGects. If such evidence
exists, publication bias and other possible explanations will be considered.  If funnel plots suggest that treatment eGects may not be
sampled from a symmetric distribution, as assumed by the random-eGects model, sensitivity analyses will be performed using fixed-eGect
models.
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We planned to perform sensitivity analyses to evaluate whether the pooled eGect sizes were robust across components of methodological
quality. However, only one trial reported adequate concealment of allocation (Redman 1994) and other components of quality were similar
across studies, so these sensitivity analyses were not performed.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Antineoplastic Agents  [*therapeutic use];  Chemotherapy, Adjuvant  [mortality];  Combined Modality Therapy  [methods];  Induction
Chemotherapy  [mortality];  Neoadjuvant Therapy  [methods]  [mortality];  Ovarian Neoplasms  [*drug therapy]  [mortality]  [pathology]
 [*surgery];  Quality of Life;  Randomized Controlled Trials as Topic;  Survival Rate;  Tumor Burden  [drug eGects]

MeSH check words

Female; Humans
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