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A B S T R A C T

Background

Ovarian cancer is the seventh most common cancer among women and a leading cause of death from gynaecological malignancies.
Epithelial ovarian cancer is the most common type, accounting for around 90% of all ovarian cancers. This specific type of ovarian cancer
starts in the surface layer covering the ovary or lining of the fallopian tube. Surgery is performed either before chemotherapy (upfront or
primary debulking surgery (PDS)) or in the middle of a course of treatment with chemotherapy (neoadjuvant chemotherapy (NACT) and
interval debulking surgery (IDS)), with the aim of removing all visible tumour and achieving no macroscopic residual disease (NMRD). The
aim of this review is to investigate the prognostic impact of size of residual disease nodules (RD) in women who received upfront or interval
cytoreductive surgery for advanced (stage III and IV) epithelial ovarian cancer (EOC).

Objectives

To assess the prognostic impact of residual disease a.er primary surgery on survival outcomes for advanced (stage III and IV) epithelial
ovarian cancer. In separate analyses, primary surgery included both upfront primary debulking surgery (PDS) followed by adjuvant
chemotherapy and neoadjuvant chemotherapy followed by interval debulking surgery (IDS). Each residual disease threshold is considered
as a separate prognostic factor.

Search methods

We searched CENTRAL (2021, Issue 8), MEDLINE via Ovid (to 30 August 2021) and Embase via Ovid (to 30 August 2021).

Selection criteria

We included survival data from studies of at least 100 women with advanced EOC a.er primary surgery. Residual disease was assessed as
a prognostic factor in multivariate prognostic models. We excluded studies that reported fewer than 100 women, women with concurrent
malignancies or studies that only reported unadjusted results. Women were included into two distinct groups: those who received PDS
followed by platinum-based chemotherapy and those who received IDS, analysed separately. We included studies that reported all RD
thresholds a.er surgery, but the main thresholds of interest were microscopic RD (labelled NMRD), RD 0.1 cm to 1 cm (small-volume
residual disease (SVRD)) and RD > 1 cm (large-volume residual disease (LVRD)).
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Data collection and analysis

Two review authors independently abstracted data and assessed risk of bias. Where possible, we synthesised the data in meta-analysis.
To assess the adequacy of adjustment factors used in multivariate Cox models, we used the 'adjustment for other prognostic factors' and
'statistical analysis and reporting' domains of the quality in prognosis studies (QUIPS) tool. We also made judgements about the certainty
of the evidence for each outcome in the main comparisons, using GRADE.

We examined diGerences between FIGO stages III and IV for diGerent thresholds of RD a.er primary surgery. We considered 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 also performed sensitivity analyses that distinguished between studies that included NMRD in RD categories of < 1 cm and those that
did not. This was applicable to comparisons involving RD < 1 cm with the exception of RD < 1 cm versus NMRD. We evaluated women
undergoing PDS and IDS in separate analyses.

Main results

We found 46 studies reporting multivariate prognostic analyses, including RD as a prognostic factor, which met our inclusion criteria: 22,376
women who underwent PDS and 3697 who underwent IDS, all with varying levels of RD.

While we identified a range of diGerent RD thresholds, we mainly report on comparisons that are the focus of a key area of clinical
uncertainty (involving NMRD, SVRD and LVRD). The comparison involving any visible disease (RD > 0 cm) and NMRD was also important.

SVRD versus NMRD in a PDS setting

In PDS studies, most showed an increased risk of death in all RD groups when those with macroscopic RD (MRD) were compared to NMRD.
Women who had SVRD a.er PDS had more than twice the risk of death compared to women with NMRD (hazard ratio (HR) 2.03, 95%

confidence interval (CI) 1.80 to 2.29; I2 = 50%; 17 studies; 9404 participants; moderate-certainty). The analysis of progression-free survival
found that women who had SVRD a.er PDS had nearly twice the risk of death compared to women with NMRD (HR 1.88, 95% CI 1.63 to

2.16; I2 = 63%; 10 studies; 6596 participants; moderate-certainty).

LVRD versus SVRD in a PDS setting

When we compared LVRD versus SVRD following surgery, the estimates were attenuated compared to NMRD comparisons. All analyses

showed an overall survival benefit in women who had RD < 1 cm a.er surgery (HR 1.22, 95% CI 1.13 to 1.32; I2 = 0%; 5 studies; 6000
participants; moderate-certainty). The results were robust to analyses of progression-free survival.

SVRD and LVRD versus NMRD in an IDS setting

The one study that defined the categories as NMRD, SVRD and LVRD showed that women who had SVRD and LVRD a.er IDS had more than

twice the risk of death compared to women who had NMRD (HR 2.09, 95% CI 1.20 to 3.66; 310 participants; I2 = 56%, and HR 2.23, 95% CI

1.49 to 3.34; 343 participants; I2 = 35%; very low-certainty, for SVRD versus NMRD and LVRD versus NMRD, respectively).

LVRD versus SVRD + NMRD in an IDS setting

Meta-analysis found that women who had LVRD had a greater risk of death and disease progression compared to women who had either

SVRD or NMRD (HR 1.60, 95% CI 1.21 to 2.11; 6 studies; 1572 participants; I2 = 58% for overall survival and HR 1.76, 95% CI 1.23 to 2.52;

1145 participants; I2 = 60% for progression-free survival; very low-certainty). However, this result is biased as in all but one study it was not
possible to distinguish NMRD within the < 1 cm thresholds. Only one study separated NMRD from SVRD; all others included NMRD in the
SVRD group, which may create bias when comparing with LVRD, making interpretation challenging.

MRD versus NMRD in an IDS setting

Women who had any amount of MRD a.er IDS had more than twice the risk of death compared to women with NMRD (HR 2.11, 95% CI 1.35

to 3.29, I2 = 81%; 906 participants; very low-certainty).

Authors' conclusions

In a PDS setting, there is moderate-certainty evidence that the amount of RD a.er primary surgery is a prognostic factor for overall and
progression-free survival in women with advanced ovarian cancer. We separated our analysis into three distinct categories for the survival
outcome including NMRD, SVRD and LVRD.

A.er IDS, there may be only two categories required, although this is based on very low-certainty evidence, as all but one study included
NMRD in the SVRD category. The one study that separated NMRD from SVRD showed no improved survival outcome in the SVRD category,
compared to LVRD. Further low-certainty evidence also supported restricting to two categories, where women who had any amount of
MRD a.er IDS had a significantly greater risk of death compared to women with NMRD.
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Therefore, the evidence presented in this review cannot conclude that using three categories applies in an IDS setting (very low-certainty
evidence), as was supported for PDS (which has convincing moderate-certainty evidence).

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

The impact of remaining (residual) disease a�er surgery on the survival prognosis for women with advanced epithelial ovarian
cancer

Review question

We aimed to assess the eGect on survival (the 'prognostic impact') of the amount of disease remaining a.er surgery (residual disease)
during the initial treatment stage for women with advanced ovarian cancer. We looked at both surgery before chemotherapy ('primary
debulking surgery') followed by adjuvant (additional) chemotherapy and chemotherapy first ('neoadjuvant chemotherapy') followed by
surgery ('interval debulking surgery'). This review should help to determine the prognostic impact of residual disease a.er surgery on
survival and work out acceptable definitions of residual disease thresholds.

Background

Ovarian cancer is the seventh most common cancer among women and a leading cause of death in women with gynaecological cancers.
Ovarian cancers can develop from diGerent cell types within the ovary/fallopian tubes. Most ovarian cancers are 'epithelial', arising from
either the surface layer of the ovary or the lining of the fallopian tube. Newly diagnosed ovarian cancer is treated with a combination of
surgery and chemotherapy, with surgery performed either before (called upfront or primary debulking surgery) or around the mid-point
of chemotherapy (called interval debulking surgery). Ovarian cancer has normally spread throughout the abdominal cavity by the time of
diagnosis, so, unlike many other cancers, surgery is still performed, even though it may not remove the cancer in its entirety. The aim of
surgery is to remove as much of the visible (macroscopic) cancer tissue as possible, which is called debulking or cytoreductive surgery.
Studies have shown that the amount of the visible cancer that can be removed is likely to be an important prognostic factor for survival
of women with advanced epithelial ovarian cancer. The aim of this review was to investigate how well the amount of remaining (residual)
disease a.er surgery for newly diagnosed ovarian cancer predicts how long women will survive following a diagnosis of epithelial ovarian
cancer (prognosis).

Review methods

We searched electronic databases up to the end of August 2021 and we also searched for unpublished studies. We included studies that
reported residual disease as a prognostic factor, which also examined other prognostic factors at the same time.

Key results

We found 46 studies (including 22,376 women in 31 primary debulking surgery studies and 3697 women in 15 interval debulking surgery
studies). Each study included more than 100 women, used statistical adjustment for important prognostic factors (multivariate analysis)
and met our inclusion criteria. Our analyses showed the prognostic importance of surgery leaving no visible tumour deposits ('no
macroscopic residual disease') both when women had upfront debulking surgery or interval debulking surgery. Both overall survival and
progression-free survival (survival without disease worsening, which was reported for upfront debulking surgery) were prolonged if this
was achieved.

Primary debulking surgery for newly diagnosed ovarian cancer

Complete surgical removal of all visible tumour a.er upfront or primary debulking surgery improved survival, and this was also the case
for those with a small amount of residual disease (0.1 cm to 1 cm). There was evidence to suggest that three categories of residual disease
should be used (no macroscopic residual disease, small-volume and large-volume residual disease (more than 1 cm).

Interval debulking surgery for newly diagnosed ovarian cancer

When chemotherapy was given before surgery (interval debulking surgery), there was an association with improved survival if the
remaining tumour was reduced to 'no macroscopic residual disease' (removal of all visible tumour). Women with small-volume residual
disease had no survival advantage compared to those with large-volume residual disease, with both groups having a poorer prognosis
compared to those with no visible tumour deposits; however, this evidence was of very low certainty. Any visible residual disease a.er
interval debulking surgery was associated with poorer survival compared to women with none.

Most interval debulking surgery studies included no visible tumour deposits in the small-volume residual disease category, which limits
our interpretation of these findings.

Certainty of the evidence

We judged our certainty of the evidence as 'moderate' for overall survival and progression-free survival in the analyses involving primary
debulking surgery studies. For the interval debulking surgery studies, the certainty of evidence was very low for overall survival in all
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comparisons and those that involved progression-free survival. This was largely due to all but one study including 'no macroscopic residual
disease' in the small-volume residual disease category.

Main conclusions

The evidence in the review suggests that following primary debulking surgery three categories for the amount of residual disease should
be used: no macroscopic residual disease, small-volume and large-volume residual disease. The evidence is more limited for interval
debulking surgery and further studies are needed, but there may not be a survival diGerence between those with small- and large-volume
residual disease. Until there is evidence for a survival benefit for those with small-volume compared to large-volume residual disease, it
may only be important to use two residual disease categories when classifying surgical outcomes: 'no macroscopic residual disease' and
'macroscopic residual disease' (remaining visible disease of more than 0 cm). However, this is based on very low-certainty evidence and
more information may change this finding.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Small-volume residual disease (SVRD) < 1 cm versus NMRD in PDS studies

Small-volume residual disease (SVRD) (< 1 cm) compared with NMRD after upfront primary debulking surgery (PDS) in women
with advanced epithelial ovarian cancer (EOC)

Population: women with advanced EOC after PDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: SVRD compared with NMRD

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of

follow-up1:

Range: 28 to 77.7
months

Adjusted HR
2.03 (1.80 to
2.29)

9404 participants
(17 studies)

⊕⊕⊕⊝

moderate2

Progres-
sion-free sur-
vival:

Median length of

follow-up1:

Range: 28 to 77.7
months

Adjusted HR

1.88 (1.63 to
2.16)

6596 participants
(10 studies)

⊕⊕⊕⊝

moderate2

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms so we
did not attempt it, as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

 

There were no concerns with inconsistency and
imprecision across studies due to restrictive inclu-
sion criteria in a generally representative cohort of
women with advanced EOC. Data were consider-
able in size in PDS studies with > 9000 and > 6500
women in the analyses of OS and PFS, respectively.

 

The percentage of the variability in effect estimates
that was due to heterogeneity rather than sampling
error (chance) may appear to represent moderate

heterogeneity (as measured by the I2 statistic), but
we had no major concerns as the direction of effect
was consistent throughout.

 

There did not appear to be any evidence of small
study biases, such as publication bias, or any ir-
regularities with the data by visual inspection of
funnel plots. While publication bias cannot be dis-
missed, it would take a lot of large statistically in-
significant studies to overhaul the current results.
Furthermore, studies showing harmful survival in
women with NMRD compared to other thresholds
of RD is implausible.

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer; NMRD: no macroscopic residual disease; OS: overall sur-
vival; PDS: upfront primary debulking surgery; PFS: progression-free survival; SVRD: small-volume residual disease

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
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Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

1Range in Klar 2016 was 0 to 144 months.
2Downgraded by one level because was assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
 
 

Summary of findings 2.   Large-volume residual disease (LVRD) > 1 cm versus no macroscopic residual disease
(NMRD) in PDS studies

LVRD (> 1 cm) compared with NMRD after upfront primary debulking surgery (PDS) in women with advanced epithelial ovari-
an cancer (EOC)

Population: women with advanced ovarian cancer after PDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: LVRD > 1 cm compared with NMRD

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of
follow-up:

Range: 28 to 77.7
months

Adjusted HR

2.50 (2.13 to
2.94)

7988 participants
(14 studies)

⊕⊕⊕⊝

moderate1

Progres-
sion-free sur-
vival:

Median length of
follow-up:

Range: 28 to 77.7
months

Adjusted HR
2.10 (1.84 to
2.40)

2629 participants
(6 studies)

⊕⊕⊕⊝

moderate1

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms so we
did not attempt it, as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

 

There were no concerns with inconsistency and
imprecision across studies due to restrictive inclu-
sion criteria in a generally representative cohort of
women with advanced EOC. Data were consider-
able in size in PDS studies with nearly n = 8000 in
the analysis of OS and to lesser extent > 2500 for
PFS.

 

The percentage of the variability in effect estimates
that was due to heterogeneity rather than sampling
error (chance) may appear to represent moderate

heterogeneity (as measured by the I2 statistic), but
we had no major concerns as the direction of effect
was consistent throughout.

 

There did not appear to be any evidence of small
study biases, such as publication bias, or any ir-
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regularities with the data by visual inspection of
funnel plots. While publication bias cannot be dis-
missed, it would take a lot of large statistically in-
significant studies to overhaul the current results.
Furthermore, studies showing harmful survival in
women with NMRD compared to other thresholds
of RD is implausible.

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer; LVRD: large-volume residual disease; NMRD: no macroscop-
ic residual disease; OS: overall survival; PDS: upfront primary debulking surgery; PFS: progression-free survival

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded by one level because we assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
 
 

Summary of findings 3.   Large-volume residual disease (LVRD) > 1 cm versus small-volume residual disease (SVRD) <
1 cm in PDS studies

LVRD (> 1 cm) compared with SVRD (< 1 cm) after upfront primary debulking surgery (PDS) in women with advanced epithelial
ovarian cancer (EOC)

Population: women with advanced EOC after PDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: LVRD > 1 cm compared with SVRD < 1 cm

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of

follow-up1:

Range: 28 to 34.1
months

Adjusted HR
1.22 (1.13 to
1.32)

6000 participants
(5 studies)

⊕⊕⊕⊝

moderate2

Progres-
sion-free sur-
vival:

Median length

of follow-up1: 28
months

Adjusted HR

1.30 (1.08 to
1.56)

3402 participants
(2 studies)

⊕⊕⊕⊝

moderate2

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms, so we
did not attempt it as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

 

There were no concerns with inconsistency and im-
precision across studies (the smallest study com-
parison (n = 100) was imprecise but there were only
n = 23 women with sub-optimal RD) due to restric-
tive inclusion criteria in a generally representative
cohort of women with advanced EOC. Data were
considerable in size in PDS studies with n > 6000 in
the analysis of OS and to lesser extent > 3000 for
PFS.
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The percentage of the variability in effect estimates
that was due to heterogeneity rather than sampling
error (chance) may not be important (as measured

by the I2 statistic) in meta-analyses including PDS
studies.

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer; LVRD: large-volume residual disease; NMRD: no macroscop-
ic residual disease; OS: overall survival; PDS: upfront primary debulking surgery; PFS: progression-free survival; SVRD: small-volume
residual disease

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

1Range in Klar 2016 was 0 to 144 months.
2Downgraded by one level because we assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
 
 

Summary of findings 4.   Small-volume residual disease (SVRD) (< 1 cm) versus NMRD in IDS studies

SVRD (< 1 cm) compared with NMRD after primary interval debulking surgery (IDS) in women with advanced epithelial ovarian
cancer (EOC)

Population: women with advanced EOC after primary IDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: SVRD < 1 cm compared with NMRD

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of
follow-up

Not reported

Adjusted HR
2.09 (1.20 to
3.60)

310 participants
(1 study report-
ing on 2 groups)

⊕⊝⊝⊝

very low123

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms so we
did not attempt it, as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

Progres-
sion-free sur-
vival:

Median length
of follow-up: 47
months

P = 0.001 322 participants
(1 study)

⊕⊝⊝⊝

very low123

The authors of Petrillo 2014 found that the risk of
disease progression for women with RD < 1 cm af-
ter IDS was significantly higher than those with
complete cytoreduction, but the magnitude of ef-
fect was not reported.
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Range: 3 to 181
months

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer;IDS: interval debulking surgery; NMRD: no macroscopic
residual disease; OS: overall survival; PDS: upfront primary debulking surgery; PFS: progression-free survival; SVRD: small-volume
residual disease

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded by one level because we assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
2Downgraded by one level for sparse data.
3Downgraded by one level for lack of generalisability and validity of results as reported in single analysis or very few included studies.
 
 

Summary of findings 5.   Large-volume residual disease (LVRD) > 1 cm versus no macroscopic residual disease
(NMRD) in IDS studies

Large-volume residual disease (LVRD) (> 1 cm) compared with NMRD after primary interval debulking surgery (IDS) in women
with advanced epithelial ovarian cancer (EOC)

Population: women with advanced EOC after primary IDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: LVRD > 1 cm compared with NMRD

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of
follow-up:

Not reported

 

Adjusted HR
2.23 (1.49 to
3.34)

343 participants
(1 study report-
ing on 2 groups)
 

⊕⊝⊝⊝

very low123

 

Progres-
sion-free sur-
vival

 

Not reported

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms, so we
did not attempt it as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer;IDS: interval debulking surgery; LVRD: large-volume residual
disease; NMRD: no macroscopic residual disease; OS: overall survival; PDS: upfront primary debulking surgery; PFS: progression-free
survival

GRADE Working Group grades of evidence
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High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded by one level because we assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
2Downgraded by one level for sparse data.
3Downgraded by one level for lack of generalisability and validity of results as reported in single analysis or very few included studies.
 
 

Summary of findings 6.   Large-volume residual disease (LVRD) > 1 cm versus small-volume residual disease (SVRD) <
1 cm in IDS studies

Large-volume residual disease (LVRD) > 1 cm compared with small-volume residual disease (SVRD) < 1 cm after primary inter-
val debulking surgery (IDS) in women with advanced epithelial ovarian cancer (EOC)

Population: women with advanced EOC after primary IDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: LVRD > 1 cm compared with SVRD < 1 cm

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of
follow-up:

Range: 34.3 to
43.5 months

Adjusted HR
1.60 (1.21 to
2.11)

1572 participants
(6 studies)

⊕⊕⊕⊝

verylow123

Progres-
sion-free sur-
vival:

Median length of
follow-up

Range: 38 to 43.5
months

Adjusted HR
1.76 (1.23 to
2.52) 

1145 participants
(4 studies)

⊕⊕⊕⊝

verylow123

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms, so we
did not attempt it as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

 

The percentage of the variability in effect estimates
that was due to heterogeneity rather than sampling
error (chance) may represent substantial hetero-

geneity (as measured by the I2 statistic) in meta-
analyses.

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer;IDS: interval debulking surgery; LVRD: large-volume residual
disease; NMRD: no macroscopic residual disease; OS: overall survival; PDS: upfront primary debulking surgery; PFS: progression-free
survival; SVRD: small-volume residual disease

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
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Very low quality: We are very uncertain about the estimate.

1Downgraded by one level because we assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
2Downgraded by one level for heterogeneity across studies.
3Only one study reported a comparison of SVRD < 1 cm versus LVRD > 1 cm in the strict sense that SVRD < 1 cm was mutually exclusive
of NMRD (Phillips 2018).
 
 

Summary of findings 7.   Residual disease (RD) > 0 cm versus NMRD in IDS studies

Any remaining residual disease (RD) (> 0 cm) compared with NMRD after primary interval debulking surgery (IDS) in women
with advanced epithelial ovarian cancer (EOC)

Population: women with advanced EOC after primary IDS

Settings: all settings in adult women aged 18 years or older worldwide

Prognostic factor: RD > 0 cm compared with NMRD

Outcomes Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall sur-
vival:

Median length of
follow-up: range:
37 to 39 (report-
ed in 2 studies)

Adjusted HR
2.11 (1.35 to
3.29)

906 participants
(4 studies)

⊕⊝⊝⊝

very low123

We could not present illustrative absolute effects
because a representative control group risk could
not be ascertained from the studies. The HR esti-
mates were adjusted for in multivariable analyses
and this cannot be done in absolute terms, so we
did not attempt it as the numbers were likely to
mislead with any bias potentially favouring the NM-
RD threshold.

The percentage of the variability in effect estimates
that was due to heterogeneity rather than chance

may represent considerable heterogeneity (I2 =
81%).

The authors of Lecuru 2019 additionally found that
the risk of death for women with any remaining
RD (> 0 cm) after IDS was significantly higher than
those with NMRD (n = 163, P < 0.01), but the magni-
tude of effect was not reported.

Progres-
sion-free sur-
vival:

Median length of
follow-up: not re-
ported

Adjusted HR
1.36 (1.05 to
1.76)

471 participants
(1 study)

⊕⊝⊝⊝

very low123

The authors of Lecuru 2019 additionally found that
the risk of disease progression for women with RD
> 0 cm after IDS was significantly higher than those
with NMRD (n = 163, P < 0.01), but the magnitude of
effect was not reported.

CI: confidence interval; HR: hazard ratio; EOC: epithelial ovarian cancer;IDS: interval debulking surgery; NMRD: no macroscopic
residual disease; OS: overall survival; PDS: upfront primary debulking surgery; PFS: progression-free survival

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
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Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded by one level because we assessed the statistical analysis and reporting domain in the QUIPS tool as being at high or unclear
risk of bias in all included studies. Either no conceptual framework was reported, where the variable selection criteria in multivariate model
was unclear, or quite o.en the authors reported that significant variables from the univariate analysis were included in the multivariable
model, but with no further details. This was the most serious bias from the QUIPS domains that could influence the eGect estimates.
2Downgraded by one level for heterogeneity across studies.
3Downgraded by one level for lack of generalisability and validity of results as reported in single analysis or very few included studies.
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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). Epithelial ovarian cancer is
the most common type, accounting for around 90% of all ovarian
cancers. This specific type of ovarian cancer starts in the surface
layer covering the ovary or lining of the fallopian tube.

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 undiGerentiated 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). This is, in part, due to the
biology of the disease and immediate acces to the abdominal cavity
and non-specific symptoms, which 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 (PDS) is performed to
remove as much visible disease as possible, 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; GriGiths 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 primary treatment option for women diagnosed with
advanced ovarian cancer. A Cochrane Review, which comprised five
randomised controlled trials (RCTs), comprehensively reviewed the
evidence in this area (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
diGerence in survival between IDS compared with PDS. It was
suggested that IDS may have better overall survival in stage IV
disease. One included study suggested that 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 PDS or IDS remains controversial (Vergote 2013). An
investigation of maximum eGort cytoreductive surgery during the
initial treatment of epithelial ovarian cancer comparing PDS 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 results are expected in 2024 (Reuss 2019).

The terms cytoreductive and debulking surgery are o.en used
interchangeably to indicate surgical eGorts aimed at removing the
bulk of the tumour. No macroscopic residual disease (NMRD) (also
known as 'complete' macroscopic resection or R0) 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. NMRD ('complete' is a misnomer as microscopic
disease remains in the majority of patients) (Stuart 2011), which
has been shown to result in better survival than small-volume
residual disease (SVRD) to < 1 cm (also referred to as near-
optimal) and large-volume residual disease (LVRD) which is > 1 cm
(also referred to as suboptimal) 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 eGects of any remaining residual disease
a.er PDS or IDS, and about what attempts should be made for
maximal eGorts at debulking. All women would potentially do
better if there was NMRD a.er surgery, and obviously no surgeon
sets out for suboptimal cytoreduction from the onset. However,
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diGerent philosophies are evident within the surgical community
and there are also other important considerations, such as surgical
skills and training, surgical and critical care resources, the woman's
fitness for more radical treatment, morbidity, mortality and quality
of life. The questions about PDS 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 eGort (still within initial treatment phase), and to
consideration of whether there are some histological subtypes that
may have better outcomes with PDS. In this review we only consider
the epithelial subtype of ovarian cancer, since it comprises 90% of
histological subtypes.

Surgery to achieve NMRD   appears to be associated with the
best chance of prolonged survival (Bookman 2009). An attempt
to achieve NMRD 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 eGort a.er LVRD remained a.er primary surgery
(Tangjitgamol 2016). The results from three studies in the review
found that a further attempt at cytoreductive 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, eGorts have been made to increase
NMRD 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 NMRD   (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 eGect (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 eGort
(standard versus extensive surgery) to achieve NMRD and its impact
on survival is not fully understood, as determined by a previous
Cochrane Review (Hui 2022).

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 NMRD resection is associated with 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 resection

to NMRD (isolated splenic parenchymal lesion or resectable
liver metastasis), others could be diGicult (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 PDS 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 diGicult (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 NMRD
 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 a 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 eGort. There may be a greater
willingness to rely on PDS for women with known subtypes
of disease, such as low-grade serous cancer, that are known
to be less chemo-responsive (Grabowski 2016). PDS for highly
chemo-responsive disease has also been questioned by a growing
acceptance of the non-inferiority of interval debulking surgery
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(Coleridge 2021). The current position in many settings, in the
UK and elsewhere, is to reserve PDS in advanced disease for
those women who have a good performance status, and in
whom it is anticipated that NMRD or SVRD can be achieved.
Performance status is relevant in consideration of PDS. Though
true advocates of PDS remain, many clinicians recognise that
women presenting with poor performance status are likely to be
too frail to undergo a PDS 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 PDS or IDS, should aim
to leave NMRD, if possible. 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 cohort study compared operative
approaches/philosophies, where an ultra-radical approach to
surgery was introduced at a population level (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 of continued
debate. Tumour biology is not thought to be the only factor
aGecting prognosis (Sørensen 2019), and its impact seems to be
partially overruled by the extent of residual disease, i.e. whether
NMRD or SVRD was achieved (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 PDS (du Bois
2009; Markar 2016). It has been suggested that women whose
cancer is cytoreduced to NMRD and SVRD at PDS may have super-
imposable 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 PDS and IDS separately, as
PDS achieving cytoreduction to < 1 cm may be equivalent to IDS
achieving cytoreduction to NMRD.

The aim of this review is to investigate the eGects of residual disease
in women who received PDS or IDS for advanced epithelial ovarian
cancer. This review should help to determine the prognostic impact
of residual disease a.er surgery on survival.

O B J E C T I V E S

To assess the prognostic impact of residual disease a.er primary
surgery on survival outcomes or advanced (stage III and IV)
epithelial ovarian cancer. In separate analyses, primary surgery
included both upfront primary debulking surgery (PDS) followed by
adjuvant chemotherapy and neoadjuvant chemotherapy followed
by interval debulking surgery (IDS). Each residual disease threshold
is considered as a separate prognostic factor.

Investigation of sources of heterogeneity

We examined diGerences between FIGO stages III and IV in diGerent
thresholds of residual disease a.er primary surgery. We considered
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 also performed sensitivity analyses that distinguished between
studies that included NMRD in residual disease (RD) categories of
< 1 cm and those that did not. This was applicable to comparisons
involving RD < 1 cm with the exception of RD < 1 cm versus NMRD.

We evaluated women undergoing PDS and IDS in separate analyses.

M E T H O D S

Criteria for considering studies for this review

Types of studies

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

In order to minimise bias, we only included studies of multivariate
Cox regression models that used sensible adjustment factors
associated with survival in women with advanced EOC (e.g. age,
stage, grade, extent of disease at diagnosis). We excluded studies
that only reported unadjusted results. To assess the adequacy of
adjustment factors used in multivariate Cox models, we used 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 needed
to be adjusted for the study to meet the criteria for inclusion in the
review, but we judged such studies as being at high risk of bias in
these domains.

We excluded case-control studies, studies that did not have
concurrent comparison groups and case series of fewer than 100
women. This was to attempt to optimise the quality of the review, as
poor study designs would have introduced 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 included 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 excluded women
with other concurrent malignancies.

Women were included into two distinct groups: those who received
primary debulking surgery (PDS) followed by platinum-based
chemotherapy and those who received interval debulking surgery
(IDS), which involves receiving the surgery sandwiched between
a schedule of chemotherapy. We analysed these distinct groups
separately.

Details of prognostic factor

The surgical intervention for which we assessed the resulting
prognostic factor was primary debulking surgery (upfront and
interval debulking).

We included studies that reported all RD thresholds a.er surgery
but we defined 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 were microscopic RD (labelled as no
macroscopic residual disease (NMRD)); RD < 1 cm and exclusive
of 0 cm, categorised as small-volume residual disease (SVRD); and
RD > 1 cm, categorised as large-volume residual disease (LVRD).
However, we included studies reporting any size of RD but restricted
to the most pertinent comparisons in key summary sections. We
noted details of any women who had primary surgery that resulted
in RD that did not meet the criteria specified in the study as
‘optimal’, namely not categorised as NMRD or SVRD cytoreduction.

We applied the above RD thresholds to both PDS (primary
debulking surgery followed by platinum-based chemotherapy) and
IDS (platinum-based chemotherapy followed by interval debulking
surgery) settings.

• No macroscopic residual disease (NMRD) a.er PDS (RD = 0 cm).

• Small-volume residual disease (SVRD) a.er primary
cytoreduction (RD 0.1 cm to 1 cm).

• Large-volume residual disease (LVRD) a.er cytoreduction (RD >
1 cm).

Types of outcome measures

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

• Progression-free survival.

We extracted 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 sought papers in all languages and translated them when
necessary.

We searched the following electronic databases on 30 August 2021:

• the Cochrane Central Register of Controlled Trials (CENTRAL;
2021, Issue 8), in the Cochrane Library;

• MEDLINE via Ovid (1950 to 30 August 2021);

• Embase via Ovid (1950 to 2021 week 34).

The MEDLINE, EMBASE and CENTRAL search strategies were based
on terms related to the review topic and are presented in Appendix
1,  Appendix 2  and  Appendix 3, respectively. We searched the
databases from 1950 up to end of August 2021.

We identified all relevant articles found on PubMed and used the
'related articles' feature to carry out 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 for ongoing trials.

Handsearching

We checked the citation lists of relevant publications, abstracts of
scientific meetings and included studies through handsearching,
and we contacted experts in the field to identify further reports
of studies. We handsearched 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 contacted authors of relevant trials to ask if they knew of further
data, which may or may not have been published.

Data collection and analysis

Selection of studies

We downloaded all titles and abstracts retrieved by electronic
searching to the reference management database Endnote. A.er
removing duplicates, three review authors (AB, PK, SH) examined
the remaining references independently. We excluded those
studies that clearly did not meet the inclusion criteria and obtained
copies of the full text of potentially relevant references. Three
review authors (AB, PK, SH) assessed the eligibility of retrieved
papers independently. We resolved disagreements by discussion
between the three review authors or, when necessary, by appeal to
a fourth review author (RN, KG). We documented the reasons for
exclusion.
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Data extraction and management

For included studies, we extracted 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 included data on the
following:

• 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 residual disease thresholds in study;

◦ covariates included in multivariate Cox models for survival
that include residual disease.

• Risk of bias in study (see 'Assessment 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
extracted the log of the hazard ratio (log(HR)) and its standard error
from study reports. If the study did not report these, we did not
attempt to estimate the log(HR) and its standard error using the
methods of Parmar 1998, as we only included adjusted analyses.

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

Three review authors (AB, PK, SH) independently extracted data
using a data collection form specially designed for the review. We

resolved diGerences between review authors by discussion or by
appeal to a fourth review author (KG), when necessary.

Assessment of risk of bias in included studies

Three review authors independently extracted data and assessed
risk of bias. We extracted the data using the CHARMS-PF (checklist
for critical appraisal and data extraction for systematic reviews -
prognostic factor studies; Riley 2019). We assessed the risk of bias
for each outcome (overall survival and progression-free survival) in
each study. We assessed risk of bias (and appraised quality) in the
prognostic assessment of residual disease in the included studies
using the quality in prognosis studies (QUIPS) tool (Appendix 4).
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 considered the applicability of the study for four
of the domains, as reported in other tools (Whiting 2011; WolG
2019). We judged risk of bias and concerns regarding applicability
using the tools shown in  Appendix 4. The questions regarding
applicability included 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, diGer from the review question?

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

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

Three review authors (AB, PK, SH) applied the risk of bias tool
independently and resolved diGerences by discussion or by appeal
to a fourth review author (KG). We presented the results in a risk of
bias summary table. We interpreted the results of meta-analyses in
light of the findings with respect to risk of bias.

Measures of e=ect

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

Dealing with missing data

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

Assessment of heterogeneity

We assessed heterogeneity between studies by visual inspection
of forest plots, by estimation of the percentage of heterogeneity
between trials that cannot be ascribed to sampling variation
(Higgins 2003), by a formal statistical test of the significance
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of the heterogeneity (Deeks 2001), and, where possible, by
subgroup analyses (see 'Subgroup analysis and investigation of
heterogeneity'). If there was evidence of substantial heterogeneity,
we investigated and reported the possible reasons for this.

Assessment of reporting biases

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

Data synthesis

If suGicient clinically similar studies were available, we pooled their
adjusted results in meta-analyses. We reported results by FIGO
stage (see 'Subgroup analysis and investigation of heterogeneity').

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

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

• We reported analyses separately for women who received
upfront and interval debulking surgery.

Subgroup analysis and investigation of heterogeneity

We considered 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 performed subgroup analyses grouping studies by women with
FIGO stage III versus stage IV disease.

We analysed women undergoing PDS and IDS in separate analyses
(see above).

Sensitivity analysis

We had planned to perform sensitivity analysis that restricted the
analyses to studies we judged to be at an overall low risk of bias.
However, the overall profiles of the included studies were largely
very similar.

We performed a sensitivity analysis that distinguished between
studies that included NMRD in residual disease categories of < 1 cm
and those that did not. This was applicable to some comparisons
involving RD < 1 cm, with the exception of SVRD versus NMRD. In this
area, RD <1 cm should be exclusive of NMRD and is o.en described
as RD = 0.1 cm to 1 cm in the literature, for clarity.

We also conducted a number of post hoc sensitivity analyses.
This included excluding one study (Klar 2016), which included a
proportion of women with early and unknown stage disease.

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),
but we attempted to appraise the quality and certainty of the
evidence where possible. We constructed summary of findings
tables to present the results of outcomes in the review for the main
comparisons involving prognostic factor thresholds of NMRD, SVRD
(0.1 cm to 1cm) and LVRD. We used the GRADE system to rank the
certainty of the evidence (Foroutan 2020; GRADE Working Group).
Two review authors (AB, SH) independently graded the evidence
and resolved diGerences by discussion or by involving a third review
author (PK). We based our judgements on the strength of the body
of evidence based on the domains presented in Appendix 5. Where
the evidence was based on single studies, or where there was no
evidence on a specific outcome for comparisons, we included the
outcome in the summary of findings table and graded or explained
in a narrative account accordingly. We gave the rationale for each
judgement in the table footnotes. We interpreted the results of the
review in light of this graded evidence. Summary of findings tables
are given for PDS studies in Summary of findings 1, Summary of
findings 2 and Summary of findings 3 and in IDS studies in Summary
of findings 4, Summary of findings 5 and Summary of findings 6. The
comparison involving any remaining macroscopic disease (RD > 0
cm) and NMRD in an IDS setting was also an important comparison
so we additionally gave this a certainty of evidence judgement
(Summary of findings 7).

R E S U L T S

Results of the search

The search strategy identified 8606 unique references (Figure 1).
The title and abstract screening of these references identified 200
studies as potentially eligible for the review. The full-text screening
of the 200 references identified 13 references, reporting on two
RCTs (Kehoe 2015; Vergote 2010), but these trials did not meet
the inclusion criteria as they did not report results across residual
disease thresholds; instead they gave comparisons of residual
disease by type of surgery. These trials were reported in a recent
Cochrane Review (Coleridge 2021), which assessed chemotherapy
versus surgery for initial treatment in advanced ovarian epithelial
cancer along with another three trials (Chekman 2015; Fagotti 2020;
Onda 2020), which did not report any of their outcomes for extent
of disease by type of initial surgery.
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Figure 1.   Study flow diagram.
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We excluded 133 references reporting on 115 studies that
investigated the eGects of residual disease a.er primary surgery
for the reasons described in the table Characteristics of excluded
studies. The remaining 67 references, reporting on 46 unique
studies, met our inclusion criteria and are described in the
table  Characteristics of included studies. Fi.y-two of these,
reporting on 30 unique studies, reported on residual disease for
PDS. One included publication, Klar 2016, reported results based on
four individual RCTs but each one alone did not meet the inclusion
criteria due to diGerent scope so we included the combined analysis
reported in Klar 2016. One study reported on two separate groups
of women in diGerent histology sub-types so for the purposes
of the review we split it into two separate studies (Melamed
2017a; Melamed 2017b), therefore we refer to 31 included studies
throughout. The other 15 studies reported on residual disease for
IDS.

Searches of the grey literature did not identify any additional
relevant trials.

There were three RCTs evaluating the eGectiveness of surgery
in advanced-stage epithelial ovarian cancer (Redman 1986; Rose
2004; Van Der Burg 1996). However, we excluded all three of these
trials as they were designed to evaluate the benefits of surgery
a.er an induction period with chemotherapy treatment, where
the surgery was performed as a secondary procedure a.er initial
(primary) surgery and they have been evaluated in a separate
Cochrane Review (Tangjitgamol 2016).

Characteristics of included studies

See Characteristics of included studies table.

Residual disease a�er upfront primary debulking surgery
(PDS)

The 31 included studies assessed a total of 22,376 women (Akahira
2001; Aletti 2006; Ataseven 2016; Bristow 2011; Chan 2003; Chang
2012a; Chang 2012b; Chi 2001; Chi 2006; Cuylan 2018; Eisenkop
2003; Feng 2016; Hofstetter 2013; Kahl 2017; Klar 2016; Langstraat
2011; Luger 2020; McGuire 1995; Melamed 2017a; Melamed 2017b;
Paik 2018; Peiretti 2010; Peiretti 2012; Polterauer 2012; Shim 2016;
Tewari 2016; Tseng 2018; Van Geene 1996; Wimberger 2010; Winter
2007; Winter 2008). Three studies included a small proportion
of women with early-stage (predominantly stage II) or unknown
disease. Although not stringently part of our initial inclusion
criteria, we included a study if the proportion with unknown or
early-stage disease in the entire cohort was small. The proportion
of women with early or unknown stage of disease in  Feng
2016  (9.3%),  Polterauer 2012  (6.6%) and  Klar 2016  (12.5%) was
not going to aGect the applicability of the results. The analyses
in  Klar 2016  included 1182 women with stage IIB to IIIB disease
and 3684 had stage IIIC to IV disease. The study contributed heavily
to the analyses, but the results were robust to its exclusion in a
sensitivity analysis. The four individual RCTs used in the analyses
could not be included separately because residual disease (RD) was
not reported.

Four studies reported exclusively on women with stage IV epithelial
ovarian cancer (EOC) and included 225, 326, 573 and 360 stage
IV women respectively (Akahira 2001; Ataseven 2016; Wimberger
2010; Winter 2008).

Five studies reported exclusively on women with stage IIIC EOC
(Aletti 2006; Bristow 2011; Chang 2012b; Chi 2006; Eisenkop 2003);
whereas Cuylan 2018 and Winter 2007 reported women with stage
IIIA to C disease; whilst 16 studies reported on both stage III and IV
EOC (Chan 2003; Chang 2012a; Chi 2001; Hofstetter 2013; Langstraat
2011; McGuire 1995; Melamed 2017a; Melamed 2017b; Paik 2018;
Peiretti 2010; Peiretti 2012; Polterauer 2012; Shim 2016; Tewari
2016; Tseng 2018; Van Geene 1996).

The number of women included in all studies varied from 104 in
the Chan 2003 study to 5055 women in the Klar 2016 analysis. The
larger studies tended to combine results from primary studies but
generally it was not possible to report the results of these separately
due to the scope of the original publications that had a diGerent
focus.

For a summary of the total number of women included in each
study, as well as stage and residual disease details see Table 1.

Design

All analyses examining residual disease thresholds following
surgery were retrospective in nature.

Four studies were primarily prospective cohort studies (Eisenkop
2003; Hofstetter 2013; Polterauer 2012; Van Geene 1996).

The  Winter 2007,  Winter 2008  and  Klar 2016  studies were
retrospective analyses of six, four and four randomised controlled
trials of various chemotherapy protocols, respectively. The Winter
2007  study reported on women with stage III EOC,  Winter
2008 reported on women with stage IV EOC and Klar 2016 a mix of
stages included a small proportion of early and unknown. Winter
2007  included women from GOG protocols 111, 114, 132, 152,
158 and 172 (Armstrong 2006; Markman 2001; McGuire 1996;
Muggia 2000; Ozols 2003; Rose 2004),  Winter 2008  included
women from GOG protocols 111, 132, 152 and 162 (McGuire 1996;
Muggia 2000; Rose 2004; Spriggs 2007) and  Klar 2016  reported
a combined analysis of four individual RCTs (OVAR 3, 5, 7 and
9). Likewise, the McGuire 1995 study was a retrospective analysis
of a randomised controlled trial of two diGerent chemotherapy
protocols.

All remaining studies were analyses of retrospective data from
hospital databases, medical records and cancer registries.

Participant characteristics

Fourteen studies were conducted in the USA (Aletti 2006; Bristow
2011; Chan 2003; Chi 2001; Chi 2006; Eisenkop 2003; Langstraat
2011; Melamed 2017a; Melamed 2017b; McGuire 1995; Tewari 2016;
Tseng 2018; Winter 2007; Winter 2008), whilst four were set in South
Korea (Chang 2012a; Chang 2012b; Paik 2018; Shim 2016), nine
set predominantly in Europe including Germany, Belgium, France,
Spain, Italy, Austria and the UK (Ataseven 2016; Hofstetter 2013;
Kahl 2017; Klar 2016; Luger 2020; Peiretti 2010; Polterauer 2012;
Van Geene 1996; Wimberger 2010); the study Cuylan 2018 was set
in Turkey,  Feng 2016  in China and the  Akahira 2001  study was
conducted in 24 centres in Japan. One of the studies included
populations from multiple locations:  Peiretti 2012  (Italy and the
USA).
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The mean or median age reported for women with advanced EOC
varied between 50.9 years (Tewari 2016) to 73.5 (Langstraat 2011)
years with the range between 16 to 91 years.

Details of PDS reported in studies

RD thresholds ranged from NMRD up to > 5 cm across the included
studies. The most common comparisons were of RD thresholds
NMRD, SVRD (described in most studies as being < 1 cm, but
exclusive of NMRD) and LVRD. We did identify studies where optimal
RD was defined up to < 2 cm, but more recent studies and
guidelines (BGCS 2017; du Bois 2009) state that surgery should not
be considered optimal beyond 1 cm (however, we assessed RD as
a prognostic factor and we included studies that included all RD
thresholds, but only reported the most pertinent comparisons in
the key sections of the review).

Women in all the studies described above underwent PDS followed
by platinum-based adjuvant chemotherapy. All women were
confirmed histologically to have invasive epithelial ovarian cancer.

The speciality of the surgeon who performed PDS (for example,
general surgeon, gynaecologic surgeon or specialist gynaecologic
oncology surgeon) was not reported in 20 of the included studies
(Akahira 2001; Aletti 2006; Chang 2012a; Feng 2016; Hofstetter
2013; Klar 2016; Langstraat 2011; McGuire 1995; Melamed 2017a;
Melamed 2017b; Paik 2018; Peiretti 2010; Polterauer 2012; Shim
2016; Tewari 2016; Tseng 2018; Van Geene 1996; Wimberger
2010; Winter 2007; Winter 2008); whereas specialist gynaecologic
oncology surgeons undertook PDS in 11 studies (Ataseven 2016;
Bristow 2011; Chan 2003; Chang 2012b; Chi 2001; Chi 2006; Cuylan
2018; Eisenkop 2003; Kahl 2017; Luger 2020; Peiretti 2012).

The mean duration of PDS was reported to be 210 minutes (range:
40 to 480 minutes) in Aletti 2006. Similarly the median duration of
PDS was reported to be 194 minutes (range: 60 to 750 minutes) and
180 minutes (range: 55 to 480 minutes) in the Chi 2006 and Eisenkop
2003  studies respectively. All three studies reported on women
with stage IIIC disease. On the other hand, the Akahira 2001 study
reported on women with stage IV disease and the median duration
of PDS was found to be 240 minutes (range 40 to 780 minutes). Two
studies reported on the mean duration of PDS on women with stage
III and IV disease: 270 minutes (range: 70 to 480 minutes) in Peiretti
2010 and 280 minutes (range: 36 to 893 minutes) in Tseng 2018.

The duration of PDS was not reported in the remaining 25
studies (Ataseven 2016; Bristow 2011; Chan 2003; Chang 2012a;
Chang 2012b; Chi 2001; Cuylan 2018; Feng 2016; Hofstetter 2013;
Kahl 2017; Klar 2016; Langstraat 2011; Luger 2020; McGuire
1995; Melamed 2017a; Melamed 2017b; Paik 2018; Peiretti 2012;
Polterauer 2012; Shim 2016; Tewari 2016; Van Geene 1996;
Wimberger 2010; Winter 2007; Winter 2008).

The median estimated operative blood loss was 500 mL (range
20 mL to 7500 mL); 850 mL (range 30 mL to 5000 mL) and
1085 mL (range 40 mL to 11,000 mL) in the  Chi 2006,  Eisenkop
2003  and  Akahira 2001  studies, respectively. In the latter study,
blood transfusion was given to 112 women (50%) intra- and
postoperatively.  Peiretti 2010  and  Peiretti 2012  reported the
estimated blood loss using diGerent measures as 700 mL (range
50 mL to 6000 mL) and 1000 mL (range 200 mL to 8500 mL),
respectively. Intraoperative blood transfusion was given to 112
(43.2%) and 152 (64%) women in  Peiretti 2010  and  Peiretti

2012 respectively, while postoperative blood transfusion was given
to 140 (50.1%) women in  Peiretti 2010  and 150 (63%) women
in  Peiretti 2012. The  Hofstetter 2013  study did not report on the
estimated blood loss, however they reported that nine of 185
women (4.86%) required blood transfusion.

Only five studies reported on the length of hospital stay (LHS). In
the studies by Chi 2006, Eisenkop 2003 and Peiretti 2012 the median
LHS was 10 days, with a range of 0 to 59, 0 to 93 and 4 to 24 days,
respectively. The median LHS was 9 days and 8 days (range: 1 to 22
days) in Peiretti 2010 and Tseng 2018, respectively.

Postoperative mortality within 30 days of PDS ranged from 0.4% to
4.3% in eight studies reporting this outcome (Ataseven 2016; Aletti
2006; Bristow 2011; Chi 2001; Chi 2006; Eisenkop 2003; Langstraat
2011; Tseng 2018). One study reported a postoperative mortality
rate of 45% but this was during a median follow-up period of 49.6
months (interquartile range (IQR) 32.9 to 66.3) (Luger 2020).

Postoperative mortality and morbidity were not reported in 19
studies (Akahira 2001; Chan 2003; Chang 2012a; Chang 2012b; Feng
2016; Hofstetter 2013; Klar 2016; Melamed 2017a; Melamed 2017b;
McGuire 1995; Paik 2018; Peiretti 2010; Peiretti 2012; Polterauer
2012; Shim 2016; Van Geene 1996; Wimberger 2010; Winter 2007;
Winter 2008).

Two studies used a postoperative residual disease cutoG of <
2 cm to define an optimal level of remaining RD a.er surgery
(Akahira 2001; Van Geene 1996). Eighteen studies considered that
an optimal outcome was achieved only if NMRD was le. behind
at the conclusion of PDS (Ataseven 2016; Chang 2012a; Chang
2012b; Cuylan 2018; Eisenkop 2003; Feng 2016; Hofstetter 2013;
Kahl 2017; Langstraat 2011; Luger 2020; Melamed 2017a; Melamed
2017b; Paik 2018; Peiretti 2010; Peiretti 2012; Tewari 2016; Tseng
2018; Wimberger 2010). Four studies used a postoperative RD cutoG
of < 1 cm to define the optimal level of remaining RD (Aletti 2006;
Bristow 2011; Chan 2003; Klar 2016). The remaining seven studies
did not define what is considered optimal in the study methodology
but analysed the outcome by a range of postoperative RD (Chi 2001;
Chi 2006; McGuire 1995; Polterauer 2012; Shim 2016; Winter 2007;
Winter 2008).

Four studies did not make direct comparisons against NMRD. These
studies included NMRD in the RD < 1 cm (Chi 2001; Chan 2003)
and RD < 2 cm categories (Akahira 2001; McGuire 1995). None of
the studies reported the proportion of participants with NMRD.
While Winter 2008 did give a breakdown of various RD categories,
the authors additionally reported a comparison involving RD > 1 cm
versus < 1 cm with the latter including NMRD (n = 29/107).

The rate of NMRD a.er surgery was reported in 20 studies (Aletti
2006; Ataseven 2016; Chang 2012b; Chi 2006; Cuylan 2018; Eisenkop
2003; Kahl 2017; Langstraat 2011; Luger 2020; Melamed 2017a;
Melamed 2017b; Paik 2018; Peiretti 2010; Peiretti 2012; Polterauer
2012; Tewari 2016; Tseng 2018; Winter 2007; Winter 2008). It was
achieved in 4906 out of 15,246 women (32.2%) with the lowest
macroscopic disease rate reported by Tewari 2016 (4.9%) and the
highest (86%) reported by Eisenkop 2003.

Postoperative RD < 1 cm (SVRD) was achieved in 8201 out of
19,185 women (42.75%) as calculated from 19 studies (Aletti 2006;
Ataseven 2016; Bristow 2011; Chan 2003; Chang 2012a; Chi 2001;
Chi 2006; Cuylan 2018; Eisenkop 2003; Klar 2016; Langstraat 2011;
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Melamed 2017a; Melamed 2017b; Paik 2018; Polterauer 2012;
Tewari 2016; Wimberger 2010; Winter 2007; Winter 2008). The
lowest rate for RD < 1 cm was 25.3% (71/281) in the Chi 2001 study
and the highest was 96% (392/408) in the Eisenkop 2003 study.

In 26 studies all women received postoperative platinum-based
chemotherapy (Aletti 2006; Ataseven 2016; Bristow 2011; Chan
2003; Chang 2012a; Chang 2012b; Cuylan 2018; Eisenkop 2003; Feng
2016; Hofstetter 2013; Kahl 2017; Klar 2016; Langstraat 2011; Luger
2020; McGuire 1995; Melamed 2017a; Melamed 2017b; Paik 2018;
Peiretti 2010; Peiretti 2012; Polterauer 2012; Tewari 2016; Van Geene
1996; Wimberger 2010; Winter 2007; Winter 2008). In four studies
the majority of women (95.1%, 96%, 97%, 98.4%, 99% respectively)
received postoperative platinum-based chemotherapy (Akahira
2001; Chi 2001; Chi 2006; Tseng 2018). The main reason for not
receiving postoperative chemotherapy was postoperative death
within 30 days of surgery and absent records (Chi 2001). Other
reasons for not receiving postoperative chemotherapy or receiving
non-platinum-based chemotherapy were poorly reported. The
study by  Shim 2016  did not report the number of women who
received postoperative chemotherapy.

Fourteen studies reported the survival outcome for NMRD (Aletti
2006; Ataseven 2016; Bristow 2011; Chi 2006; Cuylan 2018; Eisenkop
2003; Feng 2016; Hofstetter 2013; Kahl 2017; Langstraat 2011; Paik
2018; Tewari 2016; Winter 2007; Winter 2008).

Outcomes

The median duration of follow-up varied from 28 months (Winter
2008) to 77.7 months (Tseng 2018), with a range between 1 and
199 months (Chi 2006). The duration of follow-up was not reported
in seven studies (Chang 2012b; McGuire 1995; Peiretti 2012; Shim
2016; Tewari 2016; Van Geene 1996; Wimberger 2010).

Only two studies did not report overall survival (Peiretti 2010;
Shim 2016), while 16 studies reported progression-free survival and
used appropriate statistical techniques (hazard ratios to correctly
allow for censoring) (Chang 2012a; Chang 2012b; Cuylan 2018; Feng
2016; Klar 2016; Luger 2020; McGuire 1995; Paik 2018; Peiretti 2010;
Polterauer 2012; Shim 2016; Tewari 2016; Tseng 2018; Wimberger
2010; Winter 2007; Winter 2008). Prognostic factors were adjusted
for in the analysis of survival outcomes in each study using Cox
regression. Between them, the 30 studies (31 with Melamed split
(Melamed 2017a; Melamed 2017b)) included 29 diGerent prognostic
factors in the analysis. The number of prognostic factors included in
the analysis ranged from two in Eisenkop 2003 to 10 in Tewari 2016.
The prognostic factors most frequently included in the analyses
are (in order of frequency) residual disease (26 studies), age (23
studies), stage (21 studies), performance status (nine studies),
histology (nine studies) and tumour grade (six studies). A list of the
diGerent prognostic factors is shown in Appendix 6.

For the distribution of these factors at baseline for each study
and by residual disease, see the table Characteristics of included
studies.

Residual disease a�er interval debulking surgery (IDS)

The 15 included studies assessed a total of 3697 women (Bixel 2020;
CioGi 2018; Davidson 2019; Iwase 2015; Kaban 2017; Lecointre 2020;
Lecuru 2019; Liu 2020; Lorusso 2016; Petrillo 2014; Phillips 2018;
Shibutani 2020; Stoeckle 2014; Zhang 2018; Zhu 2016). One study,
whilst it reported descriptive statistics for 102 women, only had

85 women who underwent interval debulking surgery (IDS) (CioGi
2018). Although this was not strictly part of our inclusion criteria
(i.e. n ≥ 100), we noted this study as a caveat. Additionally, adjusted
hazard ratios (HRs) and 95% confidence intervals (CIs) were not
reported in  Petrillo 2014  and  Lecuru 2019  in their multivariate
Cox models; however, P values were reported in both. Two of the
included studies were abstracts only (Lecuru 2019; Lorusso 2016).

All studies included women with advanced EOC who underwent
IDS (neoadjuvant chemotherapy (NACT) given prior to surgery).
Twelve of the studies provided descriptive statistics of FIGO stage
- all of which included samples of women with FIGO stages III and
IV (Bixel 2020; CioGi 2018; Davidson 2019; Iwase 2015; Lecointre
2020; Liu 2020; Petrillo 2014; Phillips 2018; Shibutani 2020; Stoeckle
2014; Zhang 2018; Zhu 2016). For the three remaining studies,
only Kaban 2017 and Lecuru 2019 reported in their methods that
women with stage IIIC and IV ovarian cancer were included; we
could not determine FIGO staging for Lorusso 2016.

Study sample size varied from 102 (CioGi 2018) to 672 (Zhu 2016).

For a summary of the total number of women included in each
study, as well as stage and residual disease details see Table 2.

Design

All analyses examining RD thresholds were retrospective in nature
with data collected from past medical records and databases.
The exceptions were  Lecuru 2019,  which was a secondary
analysis of the CHIVA double-blind randomised phase II GINECO
study that sought to examine the eGects of nintedanib in
combination with NACT (Ferron 2019);  Davidson 2019,  whose
sample comprised data collected retrospectively from medical
records as well as prospective participants(the purpose of the
prospective data collection being to explore the role of minimally
invasive surgery following NACT); and  Lecointre 2020,  whose
sample was from a multicentre cohort study of women with
histologically confirmed advanced epithelial ovarian cancer who all
consented to participation.

Participant characteristics

Three of the studies were conducted in Italy (CioGi 2018; Lorusso
2016; Petrillo 2014), three in France (Lecointre 2020; Lecuru 2019;
Stoeckle 2014), three in China (Liu 2020; Zhang 2018; Zhu 2016), two
in the USA (Bixel 2020; Davidson 2019), two in Japan (Iwase 2015;
Shibutani 2020), and one study was conducted in Turkey (Kaban
2017), and the UK (Phillips 2018) each. Five of the studies were
conducted across multiple centres: Lecointre 2020 collected data
from nine French referral centres,  Davidson 2019  from three US
institutions, Bixel 2020 from two US institutions, Lorusso 2016 from
five Italian centres, and Zhu 2016 from two Chinese institutions.

The median age reported for women with advanced EOC varied
between 55 years (Zhu 2016) and 64 years (Stoeckle 2014) with the
range between 28 and 88 years.

Details of interval debulking surgery reported in studies

RD thresholds ranged from NMRD up to > 2 cm across the included
studies. The most common comparisons were of RD thresholds
NMRD, ≤ 1 cm (although the majority included NMRD in this
threshold, rather than 0.1 cm to 1 cm, which we defined as SVRD),
and > 1 cm (LVRD). Optimal RD was commonly defined as less than
1 cm (RD < 1) or less than or equal to 1 cm (≤ 1 cm), consistent
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with recent studies and guidelines (BGCS 2017; du Bois 2009), which
state that surgery should not be considered optimal beyond 1 cm.
Four studies did not provide an explicit definition of optimal RD
(Lecointre 2020; Lecuru 2019; Lorusso 2016; Petrillo 2014). This was
due to the nature of the information for the middle two cases (i.e.
abstracts). For Petrillo 2014, although no definition of optimal RD
was given, thresholds of NMRD, RD ≤ 1 cm and RD > 1 cm were
provided. For Lecointre 2020, thresholds of NMRD, RD ≤ 0.25 cm,
and RD 0.25 cm to 2.5cm were used. Davidson 2019 utilised two
definitions of optimal RD (NMRD and RD ≤ 1 cm) in their study
although only the latter was used in their multivariate Cox model.

Six studies compared SVRD versus LVRD (CioGi 2018; Davidson
2019; Kaban 2017; Phillips 2018; Zhang 2018; Zhu 2016). Six of
the studies did not make direct comparisons against NMRD and
included NMRD in their SVRD category (CioGi 2018; Davidson 2019;
Kaban 2017; Shibutani 2020; Zhang 2018; Zhu 2016). Consequently,
comparisons of SVRD (0.1 cm to 1 cm) and LVRD (> 1 cm) suGered
from serious bias as a result of the inclusion of NMRD in the near-
optimal category. Of these six studies, only three reported the
number of participants with NMRD within the SVRD category: CioGi
2018  (n = 37/57 participants with SVRD),  Davidson 2019  (n =
165/228) and Zhang 2018 (n = 59/156). Only one study appropriately
treated NMRD as a distinct category from SVRD (Phillips 2018).

Women in all the studies were treated by platinum-based
neoadjuvant chemotherapy followed by IDS. One possible
exception may be Lorusso 2016, but it was assumed that the NACT
was platinum-based. All women were confirmed histologically to
have invasive EOC.

The median number of NACT cycles varied from three (Zhang
2018) to six (Iwase 2015), with a range of 1 to 13. The large range
is partially contributed by  Stoeckle 2014,  which was conducted
in women receiving delayed IDS (a.er six or more cycles). Two
studies did not provide descriptive statistics of NACT cycles (Lecuru
2019; Zhu 2016), but reported in their methodology that women
received three or between three to four cycles. Information on
the NACT regimen was provided in all but one study (Lorusso
2016). Carboplatin plus paclitaxel was most commonly reported
and varied between 37.2 % (Zhu 2016), 96.6% (Stoeckle 2014), and
100%; although no details were reported for Kaban 2017, Lecuru
2019 (with reference to Ferron 2019), and Zhang 2018, they reported
all women received carboplatin plus paclitaxel in their methods.
Route of administration was reported in Bixel 2020 in which NACT
was administrated intraperitoneally in 28% and intravenously
in 72%, and  Zhang 2018  in which NACT was administrated
intraperitoneally in 45% and intravenously in 55%. Response to
NACT according to RECIST criteria was reported in three studies
in which complete/partial response was observed in 66.6% (CioGi
2018), 66.1% (Zhu 2016), and in all participants in  Lecointre
2020 (however, this was based on n = 380/501 with data on NACT
response).

Information on the specialty of the surgeon performing the IDS
was only reported in Stoeckle 2014 where all 118 surgeries were
conducted by two surgeons with experience in ovarian cancer
surgery and Shibutani 2020 where gynaecologic oncologists were
involved in all surgeries. Duration of IDS was only reported in
two studies and varied from a median of 194 minutes (Davidson
2019) to 419 minutes (Iwase 2015), with a range of 45 to
611 minutes. Length of hospital stay (LHS) was only reported
in  Stoeckle 2014  with a median of 10 days (range: 2 to 44)

and  Lecointre 2020  (median of 10 days (range: 6 to 13) in the
group with ≤ 4 NACT cycles and median of 11 days (range: 7 to
14) in the group with > 4 NACT cycles). Postoperative morbidity/
complications and mortality (defined as death within 30 days of
IDS) was only reported in two studies (Davidson 2019; Stoeckle
2014). Postoperative mortality varied from 0% to 1.7%, whilst
postoperative morbidity/complications varied from 18% to 22% in
these studies. Complications a.er discharge and within 30 days
of surgery were reported only in  Davidson 2019. Approximately
11% experienced post-discharge complications of whom 6.4%
were re-admitted. Operative blood loss was reported in  Iwase
2015, with a median blood loss of 1291 mL (range: 220 mL to 5640
mL) and  Lecointre 2020,  where 57% of patients required blood
transfusion (based on n = 77/501 with available data).  Lecointre
2020  reported intraoperative complications in 15% of patients
(based on n = 387/501 with available data).  Lecointre 2020  also
reported postoperative complications in 22% of participants (based
on n = 421/501 patients with available data) but this was across an
undefined time frame.

Information on postoperative chemotherapy following IDS was
reported in 11 studies, albeit with varying levels of detail (Bixel
2020; CioGi 2018; Iwase 2015; Kaban 2017; Lecuru 2019; Liu 2020;
Petrillo 2014; Phillips 2018; Shibutani 2020; Stoeckle 2014; Zhang
2018). Clear reporting of platinum-based adjuvant chemotherapy
was observed in five studies (Bixel 2020; Iwase 2015; Lecuru 2019;
Petrillo 2014 (with reference to Ferron 2019); Zhang 2018), whilst
it was implied (Kaban 2017; Liu 2020; Phillips 2018; Shibutani
2020; Stoeckle 2014) or unstated (CioGi 2018) in the remaining six
studies. Six of the studies did not provide descriptive statistics for
adjuvant chemotherapy cycles or regimen and only reported in
their methods that participants received chemotherapy following
IDS (CioGi 2018; Kaban 2017; Lecuru 2019 (with reference to Ferron
2019); Petrillo 2014; Shibutani 2020; Stoeckle 2014). However, with
the exception of CioGi 2018, they did report in their methods that
their participants received two (Petrillo 2014; Liu 2020; Stoeckle
2014), two to three (Lecuru 2019 (with reference to Ferron 2019)), or
two to six (Kaban 2017) cycles of adjuvant chemotherapy. Shibutani
2020 did not report the number of adjuvant cycles but did report the
total (NACT + adjuvant chemotherapy) cycles. Six studies reported
descriptive statistics (Bixel 2020; Iwase 2015; Liu 2020; Phillips 2018;
Shibutani 2020; Zhang 2018). The median number of cycles ranged
from three (Iwase 2015; Phillips 2018) to five (Zhang 2018), and
ranged from one to eight in these three studies.

Optimal RD was most commonly defined as RD < 1 cm (CioGi
2018; Iwase 2015; Phillips 2018; Shibutani 2020; Stoeckle 2014;
Zhang 2018) or RD ≤ 1 cm (Bixel 2020; Davidson 2019; Kaban 2017;
Liu 2020; Zhu 2016). Four studies did not provide a definition
of optimal RD in their methodology but included RD thresholds
in their multivariable Cox models (Lecointre 2020; Lecuru 2019;
Lorusso 2016; Petrillo 2014). Davidson 2019 utilised two definitions
of optimal RD (NMRD and SVRD) in their study, although only
the latter was used in their multivariate Cox model. NMRD was
reported in 12 studies (Bixel 2020; CioGi 2018; Davidson 2019;
Iwase 2015; Lecointre 2020; Lecuru 2019; Liu 2020; Lorusso 2016;
Petrillo 2014; Phillips 2018; Stoeckle 2014; Zhang 2018), however
descriptive statistics for the rate of NMRD were only reported in
10 studies (Bixel 2020; CioGi 2018; Davidson 2019; Iwase 2015;
Lecointre 2020; Liu 2020; Petrillo 2014; Phillips 2018; Stoeckle 2014;
Zhang 2018).  Lecointre 2020  reported missing data for RD in n =
30/501 women and did not report any imputation method. Rate of
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NMRD varied from the lowest of 29.5% (Zhang 2018) to the highest
of 79% (Iwase 2015). Across the 10 studies that reported descriptive
statistics, NMRD was achieved in 1451 out of 2237 women (64.9%).

Across the six studies that provided descriptive statistics for RD < 1
cm (CioGi 2018; Iwase 2015; Phillips 2018; Shibutani 2020; Stoeckle
2014; Zhang 2018), RD < 1 cm was achieved in 897 out of 1096
women (81.8%). Rates per study varied from 71% (CioGi 2018) to
94% (Stoeckle 2014).

Across the four studies that provided descriptive statistics for RD ≤ 1
cm (Davidson 2019; Kaban 2017; Petrillo 2014; Zhu 2016), RD ≤ 1 cm
was achieved in 1151 out of 1466 women (78.5%). Rates per study
varied from 72% (Zhu 2016) to 84% (Davidson 2019; Petrillo 2014).

Nine studies reported the survival outcome in models comparing
RD threshold(s) against NMRD (Bixel 2020; Iwase 2015; Lecointre
2020; Lecuru 2019; Liu 2020; Lorusso 2016; Petrillo 2014; Phillips
2018; Stoeckle 2014).

Outcomes

The median duration of follow-up was reported in nine studies
(Bixel 2020; Iwase 2015; Kaban 2017; Lecuru 2019; Petrillo 2014;
Shibutani 2020; Stoeckle 2014; Zhang 2018; Zhu 2016), and varied
from a median of 29.5 months (Bixel 2020) to 47 months (Petrillo
2014), with a range between 1 and 181 months. The duration of
follow-up was not reported in four studies (CioGi 2018; Davidson
2019; Lecointre 2020; Liu 2020; Lorusso 2016; Phillips 2018).

Only one study did not report overall survival (Davidson 2019).
Three studies did not provide adjusted HRs and 95% confidence
intervals from their multivariate survival models predicting overall
survival (Bixel 2020; Lecuru 2019; Petrillo 2014). One study only
brought RD forward into the "multivariate" model for overall
survival a.er univariate analysis, however the criteria for selection
was not mentioned in the methods (Liu 2020). Eight studies
reported progression-free survival and used appropriate statistical
techniques (hazard ratios to correctly allow for censoring) (CioGi
2018; Lecointre 2020; Lecuru 2019; Liu 2020; Petrillo 2014; Zhang
2018; Zhu 2016). One study reported using multivariate logistic
regression to predict progression-free survival in their methods but
reported hazard ratios in their results, so it may be inferred that
multivariate Cox regression had actually been used (Bixel 2020).
Disease-specific overall survival (DSS) was reported in  Davidson
2019. Disease-free survival (DFS) was reported in  Liu 2020.
Prognostic factors were adjusted for in the analysis of survival
outcomes in each study using Cox regression. Between them,
the 15 studies included 29 diGerent prognostic factors in the
analysis. The precise prognostic factors used in Lorusso 2016 could
not be determined beyond the complete cytoreduction, ECOG
performance status and number of NACT cycles. The number
of prognostic factors included in the analysis ranged from one
in Petrillo 2014 to nine in CioGi 2018. The prognostic factors most
frequently included in the analyses are (in order of frequency):
residual disease (15 studies), number of NACT cycles (eight studies),
age (seven studies), FIGO stage (seven studies), performance
status (six studies), ascites (four studies), response to NACT (four
studies), NACT regimen (three studies), CA-125 (two studies) and
lymphadenectomy (two studies). A list of the diGerent prognostic
factors is shown in Appendix 7.

One study, which included 501 women, had missing RD data
for 30 (6%) (Lecointre 2020). Furthermore, other variables in the
multivariate Cox model for overall survival had larger rates of
missing data such as the Charlson Index (missing data for n =
203, 41%) and response to NACT (missing for n = 121, 24%). It is
likely that the multivariate Cox model was based on a complete
case analysis and therefore the estimates reported are based on
≤ 298 women, but the exact number cannot be known. For the
multivariate model for progression-free survival, the estimates are
based on ≤ 380 women as response to NACT was included as a
covariate.

For the distribution of these factors at baseline for each study and
by RD threshold see the table Characteristics of included studies.

Excluded studies

We excluded 133 references reporting on 115 studies a.er obtaining
the full text, for the following primary reasons.

• We excluded 42 references reporting on 40 studies because they
did not include at least 100 women with advanced epithelial
ovarian cancer (Alphs 2006; Andersen Soegaard 2005; Benedetti-
Panici 1996; Bristow 1999; Cai 2007; Ceresoli 2018; Colozza 1997;
Del Campo 1994; Gao 2001; Gershenson 1989; Gershenson 1995;
Grem 1991; Hainsworth 1990; Hakes 1992; Hamid 2002; Hardy
1991; Hoskins 1996; Kaern 2005; Kirmani 1994; Kristensen 1995;
Loizzi 2016; Lorusso 1998; Malik 1998; Marchetti 1993; Ngan
1989; Palmer 1992; Risum 2012; Redman 1986; Rutten 2014;
Shapiro 1998; Son 2017; Strauss 1996; Sutton 1989; Tay 1996;
Taylor 1994; Vallejos 1997; Willemse 1992; Wils 1990; Zang 1999;
Zhang 2015).

• Twenty-two studies either did not report multivariate analyses
or did not include or adequately report residual disease as
a variable to enable an analysis (Alberts 1996; Altman 2012;
Bertelsen 1990; Bian 2016; Brinkhuis 1996a; Clamp 2018; Greggi
2016; Heitz 2016; Kessous 2017; Keyver-Paik 2016; Lee 2018;
McGuire 1996; Piver 1991; Raspagliesi 2018; Rodriguez 2013;
Sessa 1991; Sioulas 2017; Stewart 2016; Suidan 2015; Vidal 2016;
Wallace 2017; Wimberger 2007).

• Fourteen studies did not report survival by residual disease
(Alberts 1993; Bertelsen 1993; Brinkhuis 1996b; Conte 1991;
Conte 1996; Creasman 1990; Gershenson 1992; Hoskins 1992;
Hoskins 1997; Itamochi 2002; Solmaz 2015; Uyar 2005; Wadler
1996; Warwick 1995).

• Non-platinum based chemotherapy was given to all women in
one study (Van Driel 2017), a proportion of women in four studies
(Barda 2004; Bonnefoi 1999; de Oliviera 1990; Tingulstad 2003),
and chemotherapy data were absent in the Bailey 2006 study.
Women received preoperative chemotherapy in two studies
(Shinozuka 1999; Sun 2000).

• Four studies included women who received neoadjuvant
chemotherapy and interval debulking surgery but did not report
an appropriate comparison by extent of disease (Dao 2016; Todo
2003; Van Der Burg 1996; van Vliet 2015).

• Seven studies included women with early-stage disease and it
was not possible to distinguish between early- and advanced-
stage participants (Crawford 2005; di Re 1996; Geisler 2004;
Skarlos 1996; Smits 2015; Takano 2006; Takano 2007). The  Le
1997 study did not report the survival data from the stage IIIC
and IV subgroup and the authors no longer had access to these
data.
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• Two studies reported a HR for overall survival but did not include
the corresponding 95% confidence interval, standard error (SE)
(lnHR) or exact P value (Baker 1994; Omura 1989).

• The study  Rose 2004  reported on outcomes a.er secondary
debulking surgery. However, the trial statistician (Dr Mark Brady)
of the included study  Winter 2007  alerted us to the results
of GOG 152, which reported by residual disease a.er primary
cytoreductive surgery.

• Salani 2007 was excluded because it was a case-control study.

• The  Yamamoto 2007  study included 67 selected women with
rare histological subtypes and the Gasimli 2016 study included
a selective group of women with cytoreduction of tumour to
macroscopic optimal disease (0 cm).

• The  Anuradha 2016  study focused only on the time
interval between surgery and chemotherapy and the Michaan
2018  study focused on chemotherapy response score as an
outcome, which is a histopathological scoring system based on
morphological features of cancer tissue removed at IDS, but the
same as optimal cytoreduction.

• Six references reporting on three RCTs comparing upfront versus
delayed surgery did not report outcomes for extent of residual
disease by type of initial primary surgery (Chekman 2015; Fagotti
2020; Onda 2020).

• Sixteen references reporting on three studies compared the
threshold of residual disease based on type of intervention
delivered (Kehoe 2015; Vergote 2010; Vergote 2018).

• Four studies were excluded because there was inadequate
reporting and/or the full text was not available (Cummins 2019;
Elgamal 2019; Stewart 2015; Trhlík 2013).

• One study did not distinguish between upfront and interval
debulking primary surgery (Ruscito 2016).

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

Risk of bias and quality appraisal in included studies

We assessed the risk of bias at outcome level for overall survival
and progression-free survival for each study using the QUIPS tool
(Riley 2019). Most studies reported overall survival (only two of all
PDS studies (Peiretti 2010; Shim 2016), and just one study of all
IDS studies (Davidson 2019) did not report overall survival). The
detailed assessments are depicted in the 'Risk of bias (QUIPS)'
section in the Characteristics of included studies.

We judged most studies included in the review as being at an overall
'moderate' risk of bias as they satisfied some but not all of the
domains using the QUIPS tool. (See Table 3; Table 4; Table 5; Table
6 for risk of bias assessment using the QUIPS tool for overall survival
and progression-free survival in the PDS and IDS studies).

Study participation

Most studies provided adequate details of study participation,
which included details of eligible women, descriptions of the
population and of the baseline study sample and recruitment,
period and place of recruitment, and a description of inclusion
and exclusion criteria. We assessed four studies as 'unclear' for
this domain (two PDS studies (Hofstetter 2013; Van Geene 1996)
and two IDS studies (Iwase 2015; Kaban 2017)), mostly due to a
lack of detailed reporting of inclusion criteria. We assessed three
studies (one PDS study (Shim 2016) and two IDS studies (Lecuru

2019; Lorusso 2016)) as being at a high risk of bias because they
were in abstract form only, providing insuGicient information on
study participation.

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

All studies matched the review question and there were no
applicability concerns. Many studies reported one particular stage
of advanced disease, but we were not concerned about this as we
performed subgroup analyses by stage.

Ten PDS studies appeared to include a strictly representative
sample of women with advanced epithelial ovarian cancer, by
including stages III and IV combined (Chan 2003; Chang 2012a;
Chi 2001; Hofstetter 2013; McGuire 1995; Peiretti 2010; Peiretti
2012; Shim 2016; Tewari 2016; Van Geene 1996). The  Polterauer
2012  study included a small proportion of women with stage II
disease (6.6%) and  Feng 2016  included 9.3% early stage (I to II)
disease, however both were otherwise representative of advanced
disease. Klar 2016 included a small proportion of women with early-
stage (IA to IIA) disease (3.6%) and an unknown proportion with
stage IIB but the main scope was advanced disease so this was
likely to be relatively few. The results of the meta-analyses were
robust to the exclusion of this study in sensitivity analyses, so we
did not deem the decision to include  Klar 2016  in the review as
being associated with any bias or issues with representativeness of
women.

Of the 15 IDS included studies, four included a strictly
representative sample of participants with advanced ovarian
cancer (Iwase 2015; Petrillo 2014; Phillips 2018; Zhu 2016).

Study attrition

It was unclear if women with incomplete follow-up were excluded
before arriving at the stated sample size in each study. There was
insuGicient information to permit judgement in all cases as many
studies did not examine RD as a prognostic factor as their primary
objective.

Prognostic factor measurement

Most studies reported a valid and reliable measurement of RD and
we assessed these as being at a low risk of bias for the prognostic
factor measurement domain. Even though multicentre studies are
advantageous in terms of recruitment options and generalisability
of participants as well as other positive features, we cautiously
assessed the prognostic factor measurement to be unclear in 12
studies (eight PDS studies (Akahira 2001; Chan 2003; Cuylan 2018;
Kahl 2017; Klar 2016; Peiretti 2012; Polterauer 2012; Van Geene
1996) and four IDS studies (Bixel 2020; Davidson 2019; Lecointre
2020; Zhu 2016)) that had this design, but these may well have been
at a low risk too.

Applicability: Are there concerns that residual disease, the way
that it is measured, or the way that it is interpreted, di=er from
the review question?

RD is measured by the surgeons estimate in all centres and there
are no guidelines on how RD should be objectively measured.
Therefore, there will be some natural variability in measurement
across diGerent centres, but we did not have any concerns about
applicability.
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Outcome measurement

The majority of the studies reported a valid and reliable
measurement of outcome for both overall survival and progression-
free survival and we assessed these as being at low risk of bias for
the outcome measurement domain.

Overall survival

Two studies reported an inappropriate definition of overall survival
(one PDS study (Aletti 2006) and a IDS study (Davidson 2019)) by
reporting disease-specific survival, rather than all-cause overall
survival. Consequently, we assessed these two studies to be at a
high risk of bias. Outcome measurement of overall survival was
unclear in one PDS study (Van Geene 1996) (Table 3; Table 4).

Progression-free survival

All studies that reported progression-free survival will have done
so based on imaging and tumour markers. However, this is a
somewhat subjective outcome and in unblinded studies could be
deemed as being at a greater risk of bias. Therefore we judged the
outcome measurement domain to be at unclear risk of bias as the
measurement of this outcome may or may not have been reliable
in certain RD thresholds (Table 5; Table 6).

Applicability: Are there concerns that outcome does not match
the review question or that follow-up was not of su=icient
duration?

We had no applicability concerns for outcome measurement for
overall survival and progression-free survival.

Adjustment for other prognostic factors

For this domain, we assessed the appropriateness of confounders
and whether important ones that a study should have at least been
adjusted for such as age were included in their prognostic models.
In cases where other prognostic factors in models were inadequate,
we rated the studies as having a high risk of bias.

Overall survival

The studies at high risk of bias included seven PDS studies (Akahira
2001; Bristow 2011; Eisenkop 2003; Melamed 2017a; Melamed
2017b; Peiretti 2012; Shim 2016) and nine IDS studies (Bixel 2020;
Davidson 2019; Lecointre 2020; Lecuru 2019; Liu 2020; Lorusso
2016; Petrillo 2014; Phillips 2018; Zhu 2016). These studies did
not adequately adjust for a suGicient number of other prognostic
factors in multivariate models or ones included were not pertinent.
Adequate adjustment for other prognostic factors was unclear in 12
PDS studies (Chang 2012b; Feng 2016; Hofstetter 2013; Kahl 2017;
Klar 2016; Langstraat 2011; McGuire 1995; Paik 2018; Van Geene
1996; Wimberger 2010; Winter 2007; Winter 2008) and in three IDS
studies (Kaban 2017; Stoeckle 2014; Zhang 2018) (Table 3; Table 4).

Progression-free survival

The studies at high risk of bias included two PDS studies (Peiretti
2010; Shim 2016) and six IDS studies (Bixel 2020; Lecointre 2020;
Lecuru 2019; Liu 2020; Petrillo 2014; Zhu 2016). These studies did
not adequately adjust for a suGicient number of other prognostic
factors in multivariate models or ones included were not pertinent.
Adequate adjustment for other prognostic factors was unclear in
eight PDS studies (Chang 2012b; Feng 2016; Klar 2016; McGuire

1995; Paik 2018; Wimberger 2010; Winter 2007; Winter 2008) and in
one IDS study (Zhang 2018) (Table 5; Table 6).

Applicability: Did the prognostic factors adjusted for match the
review question?

There was no reason to doubt the applicability of prognostic factors
that were adjusted for in the multivariable models. Some studies
may have used a wider range and more pertinent prognostic
factors in their models for both overall survival and progression-
free survival, but all studies satisfied our inclusion criteria for
appropriateness of prognostic factors in their prognostic models
and we had no applicability concerns.

Adjusted hazard ratios for survival using multivariable Cox models
were used in each study. Any imbalances at baseline between RD
thresholds should therefore be accounted for and all adjustments
in the included studies met the inclusion criteria for the review.

We had applicability concerns in one IDS study (Petrillo 2014), as
the multivariable analyses for overall survival and progression-free
survival only adjusted for pathological response to NACT, so there
may still be diGerences between RD thresholds that have not been
controlled for.

Statistical analysis and reporting

We assessed the statistical analysis and reporting domain as being
at high or unclear risk of bias in all included studies for both
overall survival and progression-free survival outcomes. Either no
conceptual framework was reported, where the variable selection
criteria in the multivariate model was unclear or quite o.en the
authors reported that significant variables from the univariate
analysis were included in the multivariable model, but with no
further details. It is also questionable whether this is adequate.

Mainly applicable to an IDS setting, it was not possible to
distinguish NMRD within the SVRD thresholds in all but one
study reporting a comparison of NMRD and SVRD. Only one study
separated NMRD from SVRD (RD = 0.1 cm to 1 cm) and all other
studies included NMRD in the SVRD group, resulting in serious risk
of bias. Inclusion of NMRD in the SVRD category creates a high risk
of bias when comparing suboptimal RD.

Findings

Meta-analyses of survival are based on hazard ratios (HRs) that
were adjusted for prognostic variables (see  Appendix 6  (PDS)
and Appendix 7 (IDS) for details).

The percentage of the variability in eGect estimates that was
due to heterogeneity rather than sampling error (chance) may
appear to represent substantial or considerable heterogeneity (as

measured by the I2 statistic) in some of the analyses below, but
we had no major concerns as the direction of eGect was consistent
throughout.

We have reported the most pertinent comparisons involving SVRD
(0.1 cm to 1 cm) versus NMRD, LVRD (> 1 cm) versus NMRD, and
LVRD versus SVRD for overall survival and progression-free survival;
these all provided moderate-certainty evidence. These are the most
pertinent comparisons as they are included in clinical guidelines
(NICE 2013), and are the focus of a key area of clinical uncertainty.
Other RD comparisons were prespecified and have been provided.
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The certainty of the evidence assessed using the GRADE approach
(GRADE Working Group) was moderate for all comparisons
involving overall survival and progression-free survival in a PDS
setting and very low in an IDS setting. We restricted to comparisons
of the three main reported RD thresholds (NMRD, SVRD and LVRD),
since there is no firm guidance for grading the evidence in reviews of
prognostic factor analyses (Riley 2019). Therefore, we did not grade
beyond these key RD thresholds (Summary of findings 1; Summary
of findings 2; Summary of findings 3; Summary of findings 4;
Summary of findings 5; Summary of findings 6). The comparison
involving any remaining macroscopic disease (RD > 0 cm) and
NMRD in an IDS setting was also an important comparison, so this
was included in the summary of findings and GRADE assessment
(Summary of findings 7).

Residual disease a�er upfront primary debulking
(cytoreductive) surgery (PDS)

Where possible the meta-analyses subgrouped studies by FIGO
stage (stage III, IIIC, IV and all advanced stages, if studies included
all advanced cases together). We conducted subgroup analyses to
explore the underlying clinical heterogeneity between the studies.
There was no evidence of subgroup diGerences in any of the
subgroup analyses. The results of these subgroup analyses were
robust to the findings of the overall pooled estimate for all
comparisons, so the results of each subgroup are not discussed in
this section (see Analysis 1.1 to Analysis 11.2).

The SVRD threshold included NMRD in some studies in comparison
with LVRD, but only in a small number of studies. In PDS studies, RD
< 1 cm means RD 0.1 cm to 1 cm (SVRD), unless otherwise stated.
Due to only being an issue in a small number of studies, it was
deemed to have a negligible impact on the results and did not aGect
the risk of bias profiles, the certainty of the evidence or distort the
results. We performed sensitivity analyses when necessary.

We performed sensitivity analyses in comparisons that included
meta-analysis of more than 10 studies. The use of a fixed-eGect
model aided the construction of the pseudo 95% confidence
interval lines on the funnel plot (e.g. expected distribution of
studies in the absence of heterogeneity and biases (such as

publication bias, data irregularities)), as well as allowing us to see
how robust the random-eGects model results were in comparison.
To further test the robustness of the findings, we additionally
conducted a sensitivity analysis excluding studies with the largest
weight in the meta-analyses comparing main RD thresholds, where
appropriate.

We were cautious about any over-interpretation of funnel plots
as they are typically underpowered. Given the nature of model
selection procedures, we did not dismiss the possibility of
publication bias. However, it is unclear as to the direction of any
bias as, for instance, many highly significant studies only reporting
unadjusted analyses found strong evidence that NMRD was
associated with prolonged survival compared to other thresholds
including SVRD (RD < 1 cm exclusive of 0 cm).

Overall survival (risk of death from all causes)

Small-volume residual disease (SVRD) versus no macroscopic
residual disease (NMRD)

Meta-analysis of 17 studies, assessing 9404 participants, found
that women with SVRD a.er PDS had more than twice the risk
of death compared to women with NMRD (hazard ratio (HR) 2.03,
95% confidence interval (CI) 1.80 to 2.29). The percentage of the
variability in eGect estimates that was due to heterogeneity rather

than chance may represent moderate heterogeneity (I2 = 50%)
(Analysis 1.1) (Summary of findings 1) (Aletti 2006; Ataseven 2016;
Bristow 2011; Chang 2012a; Chang 2012b; Chi 2006; Cuylan 2018;
Eisenkop 2003; Kahl 2017; Klar 2016; Langstraat 2011; Paik 2018;
Tewari 2016; Tseng 2018; Wimberger 2010; Winter 2007; Winter
2008).

The results were robust to a sensitivity analysis that used a fixed-
eGect model and one that excluded the  Klar 2016  study, which
included a slight proportion of women with early or unknown stage
(12.5%) disease. It also contributed the largest weight in the meta-
analysis (see Analysis 1.2; Analysis 1.3).

There did not appear to be any evidence of small study biases, such
as publication bias, or any irregularities with the data by visual
inspection of a funnel plot (Figure 2).
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Figure 2.   Funnel plot of comparison: 1 SVRD (< 1 cm) versus NMRD, outcome: 1.2 Overall survival
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Large-volume residual disease (LVRD) (> 1 cm) versus NMRD

Meta-analysis of 14 studies, assessing 7988 participants, found
that women with LVRD a.er PDS were associated with two and
a half times the risk of death compared to women with NMRD
(HR 2.50, 95% CI 2.13 to 2.94). The percentage of the variability in
eGect estimates that was due to heterogeneity rather than chance

may represent substantial heterogeneity (I2 = 63%) (Analysis 2.1)
(Summary of findings 2) (Ataseven 2016; Chang 2012a; Chang
2012b; Chi 2006; Eisenkop 2003; Kahl 2017; Langstraat 2011;

Melamed 2017a; Melamed 2017b; Paik 2018; Tewari 2016; Tseng
2018; Wimberger 2010; Winter 2007).

The results were robust to a sensitivity analysis that used a fixed-
eGect model and one that excluded the two studies with the
largest weights in the meta-analysis (Melamed 2017b; Winter 2007)
(see Analysis 2.2; Analysis 2.3).

There did not appear to be any evidence of small study biases, such
as publication bias, or any irregularities with the data by visual
inspection of a funnel plot (Figure 3).

 

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

28



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 3.   Funnel plot of comparison: 4 LVRD (> 1 cm) versus NMRD, outcome: 2.2 Overall survival
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LVRD versus SVRD

Meta-analysis of five studies, assessing 6000 participants, found
that women with LVRD a.er PDS was associated with a greater risk
of death compared to women with SVRD < 1 cm (HR 1.22, 95% CI
1.13 to 1.32; 6000 participants). The percentage of the variability in
eGect estimates that was due to heterogeneity rather than chance

is not important (I2 = 0%) (Analysis 3.1) (Summary of findings 3)
(Chan 2003; Klar 2016; Melamed 2017a; Melamed 2017b; Winter
2008). The results were robust to a sensitivity analysis that excluded
the  Klar 2016  study with the largest weight in the meta-analysis
(and a relatively small proportion of women with early or unknown
stage (12.5%) disease) (see Analysis 3.2).

The results were also robust when only including the three studies
that contributed majority of the weight in the meta-analysis and
did not include NMRD in the SVRD category (HR 1.20, 95% CI 1.10

to 1.30; 5594 participants; I2 = 0%) (Klar 2016; Melamed 2017a;
Melamed 2017b)(see Analysis 3.3).

Similarly, meta-analysis of two studies that included NMRD in the
SVRD category arrived at the same conclusion (HR 1.37, 95% CI

1.09 to 1.72; 435 participants; I2 = 0%) (Chan 2003; Winter 2008).

Only Winter 2008 reported the proportion of women with NMRD (n
= 29/107 of participants in the SVRD category)(see Analysis 3.4).

Residual disease (RD) > 0 cm versus NMRD

Meta-analysis of four studies, assessing 1220 participants, found
that women who had RD greater than 0 cm a.er PDS were
associated with a two-fold increase in the risk of death compared
to women with NMRD (HR 1.96, 95% CI 1.44 to 2.67). The percentage
of the variability in eGect estimates that was due to heterogeneity

rather than chance may represent moderate heterogeneity (I2

= 49%) (Analysis 4.1) (Feng 2016; Hofstetter 2013; Luger 2020;
Polterauer 2012). The authors of Peiretti 2012 additionally found
that the risk of death for women with any remaining RD a.er PDS
was higher than for those with NMRD (238 participants; P = 0.003),
but the magnitude of eGect was not reported.

RD 1 cm to 2 cm versus NMRD

The Aletti 2006 study, which included only women with stage IIIC
disease, found that women who had RD between 1 cm and 2 cm
a.er PDS were associated with a nearly four-fold increase in the risk
of death compared to women with NMRD (HR 3.95, 95% CI 1.33 to
11.78; 68 participants) (Analysis 5.1).
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RD > 2 cm versus NMRD

The  Aletti 2006  study, which included only women with stage
IIIC disease, found that women with LVRD > 2 cm a.er PDS
were associated with more than eight times the risk of death
compared to women with NMRD (HR 8.24, 95% CI 2.68 to 25.33; 87
participants) (Analysis 6.1).

RD 1 cm to 5 cm versus NMRD

The Winter 2008 study, which included only women with stage IV
disease, found that women who had LVRD between 1 cm and 5 cm
a.er PDS were associated with a greater risk of death compared to
women with NMRD (HR 1.83, 95% CI 1.14 to 2.94; 193 participants)
(Analysis 7.1).

RD > 5 cm versus NMRD

The Winter 2008 study, which included only women with stage IV
disease, found that women who had LVRD > 5 cm a.er PDS were
associated with more than two and a half times the risk of death
compared to women with NMRD (HR 2.72, 95% CI 1.65 to 4.47; 118
participants) (Analysis 8.1).

RD 1 cm to 2 cm versus SVRD

The Chi 2001 study found that women who had LVRD between 1
cm and 2 cm a.er PDS were associated with a greater risk of death
compared to women with SVRD (HR 1.70, 95% CI 1.10 to 2.60; 144
participants) (Analysis 9.1). The SVRD category in the Chi 2001 study
included NMRD.

RD > 2 cm versus SVRD

The Chi 2001 study found that women with LVRD > 2 cm a.er PDS
were associated with twice the risk of death compared to women
with SVRD (HR 2.00, 95% CI 1.34 to 2.99; 208 participants) (Analysis
10.1). The SVRD category in the Chi 2001 study included NMRD.

RD > 2 cm versus RD < 2 cm

Meta-analysis of two studies, which included only women with
stage IV disease and assessed 478 participants, found no
statistically significant diGerence in the risk of death between
women with LVRD > 2 cm a.er PDS and those with RD < 2 cm
(HR 1.63, 95% CI 0.83 to 3.23). The percentage of the variability in
eGect estimates that was due to heterogeneity rather than chance

alone may represent considerable heterogeneity (I2 = 89%) (Akahira
2001; Winter 2008). The two studies were inconsistent: the Akahira
2001  study reported a large survival diGerence in favour of RD <
2 cm, whereas Winter 2008 found no diGerence in overall survival
(Analysis 11.1). The < 2 cm category included NMRD in both studies,
so this category had a mix of NMRD and SVRD < 1 cm as well as LVRD
between 1 cm to 2 cm.

The authors of Van Geene 1996 reported the same comparison, but
found evidence that more RD is associated with increased risk of
death (HR 1.83, 95% CI not reported; 219 participants; P < 0.0001).
Similarly, in two publications by McGuire 1995 in the same cohort
of women, survival was significantly worse in women with LVRD >
2 cm compared to less remaining RD (1 cm to 2 cm as no women
had SVRD) a.er PDS (n = 294 women with stage III disease, P < 0.01).
The authors note that there was little notable diGerence in the risk
of death between any volume of RD in comparisons of LVRD > 2 cm
up to > 10 cm. In a further analysis including all advanced stages
of disease (n = 458), women with stage III disease and LVRD > 2 cm
had a lower risk of death than either those with stage III disease and
LVRD > 2 cm, or those with stage IV disease (P = 0.012).

Progression-free survival (risk of disease progression)

SVRD versus NMRD

Meta-analysis of 10 studies, assessing 6596 participants, found that
women with SVRD a.er PDS were associated with nearly twice
the risk of disease progression compared to women with NMRD
(HR 1.88, 95% CI 1.63 to 2.16). The percentage of the variability in
eGect estimates that was due to heterogeneity rather than chance

alone may represent substantial heterogeneity (I2 = 63%) (Analysis
1.4) (Summary of findings 1) (Chang 2012a; Chang 2012b; Cuylan
2018; Klar 2016; Paik 2018; Shim 2016; Tseng 2018; Wimberger 2010;
Winter 2007; Winter 2008).

The results were robust to a sensitivity analysis that used a fixed-
eGect model and one that excluded the Klar 2016 study with the
largest weight in the meta-analysis (and a slight proportion of
women with early or unknown stage (12.5%) disease) (see Analysis
1.5; Analysis 1.6).

There did not appear to be any evidence of small study biases, such
as publication bias, or any irregularities with the data by visual
inspection of a funnel plot (Figure 4).
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Figure 4.   Funnel plot of comparison: 1 SVRD (< 1 cm) versus NMRD, outcome: 1.5 Progression-free survival
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LVRD (> 1 cm) versus NMRD

Meta-analysis of six studies, assessing 2629 participants, found that
women with LVRD a.er PDS had more than twice the risk of disease
progression compared to women with NMRD (HR 2.10, 95% CI 1.84
to 2.40). The percentage of the variability in eGect estimates that
was due to heterogeneity rather than chance may not be important

(I2 = 24%) (Analysis 2.4) (Summary of findings 2) (Chang 2012a;
Chang 2012b; Paik 2018; Tseng 2018; Wimberger 2010; Winter 2007).

LVRD versus SVRD

Meta-analysis of two studies, assessing 3402 participants, found
that women with LVRD > 1 cm a.er PDS had a greater risk of disease
progression compared to women with SVRD (HR 1.30, 95% CI 1.08
to 1.56). The percentage of the variability in eGect estimates that
was due to heterogeneity rather than chance alone may represent

moderate heterogeneity (I2 = 53%) (Analysis 3.5) (Summary of
findings 3) (Klar 2016; Winter 2008). Winter 2008 included NMRD in
the SVRD category, but this only represented a small proportion in
the analysis (n = 29/107 of participants in the SVRD category).

RD > 0 cm versus NMRD

Meta-analysis of three studies, assessing 1029 participants, found
that women who had RD greater than 0 cm a.er PDS had more
than one and a half times the risk of death compared to women
with NMRD (HR 1.60, 95% CI 1.36 to 1.89). The percentage of
the variability in eGect estimates that was due to heterogeneity

rather than chance is not important (I2 = 0%) (Analysis 4.2)
(Feng 2016; Luger 2020; Polterauer 2012). The authors of Peiretti
2010  additionally found that the risk of disease progression for
women with any remaining RD was higher than those with NMRD (n
= 259, P = 0.032), but the magnitude of eGect was not reported.

LVRD 1 cm to 5 cm versus NMRD

The Winter 2008 study, which included only women with stage IV
disease, found that women who had LVRD between 1 cm and 5
cm a.er PDS had more than twice the risk of disease progression
compared to women with NMRD (HR 2.15, 95% CI 1.38 to 3.34; 193
participants) (Analysis 7.2).

LVRD > 5 cm versus NMRD

The Winter 2008 study, which included only women with stage IV
disease, found that women who had LVRD between 1 cm and 5 cm
a.er PDS had nearly three times the risk of disease progression
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compared to women with NMRD (HR 2.96, 95% CI 1.86 to 4.71; 118
participants) (Analysis 8.2).

RD > 2 cm versus RD < 2 cm

The Winter 2008 study, which included only women with stage IV
disease, found that women with LVRD > 2 cm a.er PDS had a slightly
greater risk of disease progression compared to those with RD < 2
cm (HR 1.27, 95% CI 1.01 to 1.61; 253 participants) (Analysis 11.2).

Winter 2008  included NMRD in the < 2 cm category, but this only
represented a small proportion in the analysis (n = 29/157 of
participants in the RD < 2 cm category).

Residual disease a�er interval debulking surgery (IDS)

All meta-analyses included studies with participants with stage
III and IV disease, other than in three studies where a specific
breakdown was not reported (Kaban 2017; Lecuru 2019; Lorusso
2016). Therefore, we could not conduct subgroup analyses by
stage to explore any underlying clinical heterogeneity between
the studies as planned. However, we did perform subgroup
analyses including cycle duration where possible (see  Analysis
12.1  to  Analysis 14.4). There was no evidence of any subgroup
diGerences and all analyses were robust to the findings of the
overall pooled estimates for all comparisons, with the exception of
overall survival in the comparison of any remaining macroscopic
disease versus NMRD (test for subgroup diGerences P = 0.01)
(Analysis 15.1). However, the general direction of eGect estimates
was consistent and the findings were robust.

Davidson 2019  reported disease-specific survival (DSS) rather
than overall survival, but this study did not appear to introduce
statistical heterogeneity from visual inspection of the forest plot
and the conclusions were robust to its exclusion in Analysis 14.2.

All comparisons involving SVRD included NMRD when compared to
LVRD > 1 cm unless otherwise stated. The Phillips 2018 study was
the only exception to this and reported an adequate comparison of
LVRD > 1 cm versus SVRD using recognised RD threshold definitions,
i.e. > 0 cm but < 1 cm residual disease as distinct from NMRD.

The comparison involving any remaining macroscopic disease
(RD > 0 cm) and NMRD in an IDS setting was also an important
comparison so we additionally gave this a certainty of the evidence
judgement (Summary of findings 7).

Overall survival (risk of death from all causes)

SVRD versus NMRD

Meta-analysis of two groups of women from the same study
undergoing diGerent chemotherapy schedules found that women
with SVRD a.er IDS had more than twice the risk of death
compared to women with NMRD (HR 2.09, 95% CI 1.20 to 3.66; 310
participants) (Phillips 2018). The percentage of the variability in
eGect estimates that was due to heterogeneity rather than chance

may represent moderate heterogeneity (I2 = 56%) (Analysis 12.1).
The magnitude of this eGect was greater in this study in women who
received > 4 cycles of neoadjuvant chemotherapy prior to their IDS
(HR 2.78, 95% CI 1.66 to 4.65), but there was no significant diGerence
or certainly a suggestion that there may be less of a diGerence
between women with NMRD and those with SVRD when receiving ≤
4 cycles of chemotherapy prior to IDS (HR 1.57, 95% CI 0.93 to 2.66)
(Summary of findings 4).

The authors of  Petrillo 2014  additionally found that the risk of
death for women with SVRD a.er neoadjuvant chemotherapy (the
majority received three or four cycles) before IDS was significantly
higher than those with NMRD (n = 322, P = 0.001), but the magnitude
of eGect was not reported.

LVRD (> 1 cm) versus NMRD

Meta-analysis of two groups of women with diGerent
chemotherapy schedules, as outlined above, assessing 343
participants, found that women with LVRD > 1 cm a.er IDS had
more than twice the risk of death compared to women with NMRD
(HR 2.23, 95% CI 1.49 to 3.34). The percentage of the variability in
eGect estimates that was due to heterogeneity rather than chance

may represent moderate heterogeneity (I2 = 35%) (Analysis 13.1)
(Phillips 2018). The magnitude of this eGect was more pronounced
in this study in women who received > 4 cycles of neoadjuvant
chemotherapy prior to IDS (HR 2.67, 95% CI 1.76 to 4.06) (Summary
of findings 5).

RD > 1 cm versus RD < 1 cm

Only  Phillips 2018  compared SVRD versus LVRD > 1 cm in the
strict sense that SVRD is mutually exclusive of NMRD. This was an
important comparison and meta-analysis of the two groups in the
study (three to six chemotherapy cycles) showed little diGerence
in the risk of death between the SVRD and LVRD thresholds (HR
1.02, 95% CI 0.68 to 1.55; 343 participants). The percentage of the
variability in eGect estimates that was due to heterogeneity rather

than chance was not important (I2 = 0%) (Analysis 14.1).

The other five studies included NMRD in the SVRD category
(referring to it as ‘optimal’) in their multivariate analyses. Nearly
half of the women (261/550 (47%)) in the SVRD thresholds included
NMRD in three studies (CioGi 2018; Davidson 2019; Zhang 2018).
This was not reported in the other two studies (Kaban 2017; Zhu
2016).

A sensitivity analysis that meta-analysed all six studies, assessing
1572 participants, found that women with LVRD > 1 cm a.er IDS had
a statistically significant greater risk of death compared to women
with SVRD or NMRD (HR 1.60, 95% CI 1.21 to 2.11). The percentage
of the variability in eGect estimates that was due to heterogeneity

rather than chance may represent substantial heterogeneity (I2 =
58%) (Analysis 14.2) (Summary of findings 6) (CioGi 2018; Davidson
2019; Kaban 2017; Phillips 2018; Zhang 2018; Zhu 2016).

Sensitivity analysis, excluding Phillips 2018, led to an increase in
eGect estimates in a meta-analysis involving the five remaining

studies (HR 1.84, 95% CI 1.34 to 2.52; 1429 participants; I2 = 61%)
(Analysis 14.3).

RD > 0 cm versus NMRD

Meta-analysis of four studies, assessing 906 women, found that any
macroscopic RD a.er IDS was associated with more than twice the
risk of death compared with NMRD (HR 2.11, 95% CI 1.35 to 3.29).
The percentage of the variability in eGect estimates that was due
to heterogeneity rather than chance may represent considerable

heterogeneity (I2 = 81%) (Analysis 15.1) (Iwase 2015; Lecointre 2020;
Lorusso 2016; Stoeckle 2014). For subgroup analysis by duration of
NACT, we found evidence of a subgroup diGerence (P = 0.01, median
of six cycles in two studies: N = 242, median four cycles in one study:
N = 193, all range of cycles in one study: N = 471). However, the
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direction of eGect was consistent in all studies, showing a survival
benefit in the NMRD group (Analysis 15.1).

The authors of  Lecuru 2019  additionally found that the risk of
death for women with any remaining RD (> 0 cm) a.er IDS was
significantly higher than those with NMRD (n = 163, P < 0.01), but
the magnitude of eGect was not reported (Summary of findings 7).

Progression-free survival (risk of disease progression)

SVRD (< 1 cm) versus NMRD

Meta-analysis of two studies, assessing 248 women, found no
diGerence in disease progression in women with SVRD a.er
IDS and those with NMRD (HR 3.03, 95% CI 0.81 to 11.38).
The percentage of the variability in eGect estimates that was
due to heterogeneity rather than chance alone may represent

considerable heterogeneity (I2 = 94%) (Analysis 12.2) (Bixel 2020;
Liu 2020).

The authors of  Petrillo 2014  found that the risk of disease
progression for women with SVRD a.er IDS was higher than those
with NMRD (n = 322, P = 0.001), but the magnitude of eGect was not
reported.

LVRD (> 1 cm) versus SVRD

Meta-analysis of four studies found that achieving LVRD > 1 cm
a.er IDS was associated with a greater risk of disease progression
compared to women in whom SVRD was achieved a.er surgery
(HR 1.76, 95% CI 1.23 to 2.52; 1145 participants). The percentage
of the variability in eGect estimates that was due to heterogeneity
rather than chance alone may represent substantial heterogeneity

(I2 = 60%) (Analysis 14.4) (CioGi 2018; Shibutani 2020; Zhang 2018;
Zhu 2016). These four studies included NMRD in the SVRD category
(referring to it as ‘optimal’) in their multivariate analyses.

RD > 0 cm versus NMRD

The Lecointre 2020 study, assessing 471 women, found that RD >
0 cm a.er IDS was associated with an increased risk of disease
progression compared those in whom NMRD was achieved (HR
1.36, 95% CI 1.05 to 1.76) (Analysis 15.2).

The authors of  Lecuru 2019  found that the risk of disease
progression for women with RD > 0 cm a.er IDS was higher than
those with NMRD (n = 163, P < 0.01), but the magnitude of eGect was
not reported (Summary of findings 7).

D I S C U S S I O N

Summary of main results

We found 46 studies reporting multivariate prognostic analyses
that included residual disease (RD) as a prognostic factor,
which met our inclusion criteria. These studies assessed survival
a.er upfront primary debulking surgery (PDS) followed by
adjuvant chemotherapy and neoadjuvant chemotherapy with
interval debulking surgery (IDS) in advanced epithelial ovarian
cancer. The review included 22,376 women who underwent PDS
and 3697 women who underwent IDS, all with varying levels of RD.
The main results of our review are summarised in the summary
of findings tables (Summary of findings 1; Summary of findings
2; Summary of findings 3; Summary of findings 4; Summary of
findings 5; Summary of findings 6; Summary of findings 7).

In PDS studies, meta- and single-study analyses demonstrate
the prognostic importance of achieving no macroscopic residual
disease (NMRD) a.er PDS for both overall and progression-free
survival. Most studies showed an association with an increased
risk of death in all groups with visible disease a.er surgery
when compared to NMRD. The most pertinent comparison found
that women who were debulked to leave small-volume residual
disease (SVRD) a.er PDS had more than twice the risk of death
compared to women with NMRD (meta-analysis of 17 studies:
hazard ratio (HR) 2.03, 95% confidence interval (CI) 1.80 to

2.29; I2 = 50%; 9404 participants; moderate-certainty evidence).
Progression-free survival was not reported in all of the studies, but
was suGiciently documented to allow conclusions to be drawn. The
main comparison found that women who were debulked to SVRD
a.er PDS had nearly twice the risk of disease progression compared
to women with NMRD (meta-analysis of 10 studies: HR 1.88, 95%

CI 1.63 to 2.16; I2 = 63%; 6596 participants; moderate-certainty
evidence). The fact that all of the studies included at least 100
women and used multivariate adjustment for important prognostic
factors increased the level of certainty in the estimates.

When we compared large-volume residual disease (LVRD) (> 1
cm) versus SVRD cytoreduction the estimates were attenuated
compared to the macroscopic RD comparisons. All analyses
showed a survival benefit in women who had been debulked to

leave SVRD (HR 1.22, 95% CI 1.13 to 1.32, I2 = 0%, 6000 participants;
moderate-certainty evidence). The results were robust to analyses
of progression-free survival.

For neoadjuvant chemotherapy with IDS, the main comparisons
involved any visible RD versus NMRD and LVRD (> 1 cm) versus SVRD.
Unfortunately, it was not possible to distinguish those with NMRD
a.er surgery within the SVRD thresholds in all but one study. A
study reporting two groups of women on diGerent chemotherapy
schedules found that women who were debulked to leave SVRD
and LVRD (> 1 cm) a.er IDS had more than twice the risk of death
compared to women who had NMRD (HR 2.09, 95% CI 1.20 to

3.66; 310 participants; I2 = 56% and HR 2.23, 95% CI 1.49 to 3.34;

343 participants; I2 = 35%; very low-certainty evidence, for SVRD
versus NMRD and LVRD versus NMRD, respectively). Women who
had any amount of macroscopic RD (> 0 cm) a.er IDS had more than
twice the risk of death compared to women with NMRD (HR 2.11,

95% CI 1.35 to 3.29, I2 = 81%; 906 participants; very low-certainty
evidence). Another study also found prolonged survival when RD
was cytoreduced to NMRD (P < 0.01).

Unfortunately, in IDS studies  the SVRD threshold included those
with NMRD in all but one study (nearly half of women in the
SVRD threshold had NMRD in three studies where it was reported).
Therefore the reported comparison of NMRD or SVRD versus LVRD
> 1 cm was of much lesser importance in IDS studies. Meta-analysis
found that women who were debulked leaving LVRD > 1 cm had a
greater risk of death and disease progression compared to women
who were debulked to leave SVRD or NMRD (HR 1.60, 95% CI 1.21

to 2.11; 1572 participants; I2 = 58% for overall survival and HR 1.76,

95% CI 1.23 to 2.52; 1145 participants; I2 = 60% for progression-
free survival; moderate-certainty evidence). The SVRD category
included NMRD in all but one study, which suggests that only two
categories of RD a.er IDS are being recognised at present, where
NMRD remains of paramount prognostic importance.
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Overall completeness and applicability of evidence

The evidence from this review indicates that cytoreduction to
NMRD a.er primary surgical cytoreduction is associated with
prolonged survival in advanced epithelial ovarian cancer in both
PDS and IDS settings. There is more strength in the evidence
from studies reporting PDS, but the results suggest that the same
conclusions apply in terms of the prognostic importance of NMRD in
an IDS setting. More studies, including a larger number of women,
will be needed to give more certainty in the eGect estimates
in comparisons of other RD thresholds, but there has been an
emergence of studies using IDS in the last decade, so we expect
this to be the case when the review is updated in the future.
Interestingly, the comparison of SVRD versus LVRD (> 1 cm) is
heterogeneously reported in the PDS and IDS analyses, as in the
latter (IDS studies) the SVRD threshold included NMRD in all but one
of the studies in the meta-analysis. Most studies included in the PDS
analyses presented mutually exclusive RD thresholds, so there was
less of a problem with NMRD being included in the SVRD category.
The existing evidence does not currently support three categories
of RD a.er IDS, as was recommended for PDS.

Although this review does not enable us to determine whether
prolonged survival is a direct eGect of the surgical intervention
whereby women with NMRD do better, it appears that every eGort
should be made to attempt this, where possible, in both PDS
and IDS settings. It may be particularly important in the latter
due to issues with chemotherapy reaching allocation and further
treatment options potentially being more limited therea.er. Where
NMRD is considered not achievable for PDS, attempts should be
made to obtain SVRD, defined as RD greater than 0 cm and less than
or equal to 1 cm. There is limited evidence in this review to suggest
that this may not be the case for IDS. Further data are needed, as
understanding whether there is a benefit to IDS, if NMRD cannot
be achieved, would be an important clinical question. However,
as this is a prognostic review, we cannot answer this question
from these data. Additionally, the data are of very low certainty
- we are therefore very uncertain of this finding and drawing any
conclusions would be unwise. Answering this question about the
benefit of IDS, if NMRD cannot be achieved, would require an
intervention study randomised controlled trial (RCT), rather than
retrospective analysis of prognostic factors.

We found statistical heterogeneity between the studies in some
analyses, but the direction of eGect was consistent throughout so
we had no concerns. We also did not have too many concerns about
clinical heterogeneity as we applied restrictive inclusion criteria in
terms of patient population, standardised measurement of RD as
a prognostic factor and standard definitions of survival. Evaluation
of other prognostic factors and biomarkers can o.en use diGerent
criteria for the interpretation of the results and diGerent cut-oG
values may introduce levels of heterogeneity. Therefore, RD as a
prognostic factor is unlikely to impact on the results or introduce
any bias. That is, false-positive classifications seem much more
unlikely than in other prognostic areas.

One of the strengths regarding the prognostic factor studies in
this review was the ease of reporting in their statistical analyses.
Authors mainly reported appropriate methods for their statistical
analyses, with only a few studies not reporting the magnitude of
eGect estimates. We used hazard ratios (HRs) as the eGect measure
for time-to-event data in this review. We were able to provide
pooled data for the majority of the included studies in the review.

Of the studies that did not report appropriate statistics to extract
for inclusion in the meta-analysis, we could not estimate the HR
using other available data (Parmar 1998), as we restricted studies
to those using multivariate analyses. We had limited success
when contacting chief investigators to provide us with additional
information or data from adjusted analyses.

In order to minimise bias, we only included studies of multivariate
Cox regression models that used sensible adjustment factors
associated with survival in women with advanced epithelial ovarian
cancer (e.g. age, stage, grade, extent of disease at diagnosis).
We excluded studies that only reported unadjusted results. To
assess the adequacy of adjustment factors used in multivariate
Cox models, we used the 'adjustment for other prognostic factors'
and 'statistical analysis and reporting' domains of the quality
in prognosis studies (QUIPS) tool (Riley 2019). Therefore, we
prespecified in our protocol that we would only pool adjusted
associations of the index prognostic factor. We felt that it was
important to suggest a set of pertinent and established covariates
a priori that were important to the disease under review (Riley
2019). This meant that we could better judge which models were
adequate. We took these issues around the reporting in the studies
into account when we assessed risk of bias and GRADE. The
reported results in univariate analyses would have potentially been
at a great risk of overestimating survival of RD as a prognostic
factor. It is widely accepted that adjusting the predictive eGect of a
specific prognostic factor for the contribution of other prognostic
factors strengthens the robustness of the evidence on the clinically
relevant prognostic ability of that factor (Aldin 2020; Riley 2019).

Treatment-related morbidity very o.en degrades the quality of
the time that women live, which is especially important a.er the
completion of treatment for advanced cancer where women have
poor prognosis and will want to enjoy a comfortable standard
of living during their final months. It is unlikely that studies on
prognosis will measure or report adverse events, so our focus was
on survival as an outcome. This needs to be considered in the
context of the findings from this review in that NMRD a.er PDS
is associated with better survival - median survival for NMRD was
85.8 months (95% CI 77.5 to 94.1 months) in the Klar 2016 study,
which included the largest analysis in the review. This study did
include a small proportion of women with stage I and II cancer, but
not to the extent of diluting the results too much. The next largest
included study reporting median overall survival (71.9 months)
also suggested that the potential benefits of prolonging survival
may outweigh the disadvantages of any short-term morbidities
associated with the surgical procedure (Winter 2007). Similarly,
median survival in the NMRD group in IDS studies ranged from 50
months (Stoeckle 2014) to 51.8 (95% CI 45 to 58.5) months (Phillips
2018), the second largest analysis of IDS in this review. In terms of
the overall survival rate in the NMRD group in IDS studies,  Iwase
2015 reported a two-year and five-year overall survival rate of 88.8%
and 43.4% respectively.

Certainty of the evidence

Our certainty of the evidence is presented in the summary of
findings tables (Summary of findings 1; Summary of findings
2; Summary of findings 3; Summary of findings 4; Summary of
findings 5; Summary of findings 6; Summary of findings 7).

The 46 studies that met our inclusion criteria had reasonable risk
of bias profiles when assessed using QUIPS as a prognostic risk of
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bias tool (Riley 2019). We included only suGiciently large studies
that controlled for various co-prognostic factors using multivariate
analysis in order to reduce the possibility of bias.

The studies reported adjusted hazard ratio estimates using Cox
proportional hazards models. A hazard ratio is the best statistic to
summarise the diGerence in risk between groups over the duration
of a study when there is 'censoring', that is the time to death
(or disease progression) is unknown for some women as they are
still alive (or disease-free) at the end of the study. Most studies
were at moderate risk of bias as they satisfied some but not all
of the criteria used to assess risk of bias. There were no real
applicability concerns in any of the domains. This was largely due
to the stringent and restrictive eligibility criteria. We were also
cautious when deciding whether studies were selectively reported
or whether any additional source of bias may have been present
and assessed these items as being unclear.

In a PDS setting, for overall survival, all studies in the meta-analyses
used adjusted results from multivariable analyses including
important and well-established prognostic factors in women with
advanced ovarian cancer, and the analyses all indicated the
independent prognostic ability of thresholds of RD to predict
overall survival. For comparisons of the three main reported RD
thresholds (NMRD, SVRD and LVRD), we judged the certainty of
the evidence as 'moderate' for all these comparisons (Summary
of findings 1; Summary of findings 2; Summary of findings 3).
We downgraded by one level for risk of bias due to some risk
of bias concerns. With no firm guidance for grading the evidence
in reviews of prognostic factor analyses (Riley 2019), we did not
grade beyond these key RD thresholds. Similarly, progression-
free survival was reported using the same methodology but in
fewer studies. There was still a suGicient number to show that
RD thresholds have an independent prognostic ability to predict
progression-free survival. We also judged this outcomes to provide
moderate-certainty evidence and we downgraded by one level for
some risk of bias concerns (Summary of findings 1; Summary of
findings 2; Summary of findings 3). We made the same certainty of
the evidence judgements in an IDS setting for overall survival and
progression-free survival. Only one study reported a comparison
involving NMRD as a unique group (Phillips 2018). Furthermore, this
same study was the only one to report the comparison of SVRD (< 1
cm) versus LVRD (> 1 cm) in the strict sense that SVRD was mutually
exclusive of NMRD. The other studies reporting this outcome
included NMRD in their SVRD group. Therefore, we downgraded
overall survival and progression-free survival outcomes by one
level. We also downgraded for some risk of bias concerns and
insuGicient and sparse data in the meta-analyses. Therefore the
certainty of the evidence for overall survival and progression-free
survival in an IDS setting was very low (Summary of findings
4; Summary of findings 5; Summary of findings 6; Summary of
findings 7). The comparison of SVRD versus LVRD (> 1 cm) included
one more study than the corresponding analysis involving PDS, but
there were significantly fewer women in the analysis (less than a
third) and the lack of separation of NMRD from the SVRD threshold
was misleading, so that was reason it was judged to provide very
low-certainty evidence (Summary of findings 6). Only one study
truly reported an adequate comparison of LVRD versus SVRD.

In some cases, more data would be needed to see the full impact of
leaving behind more considerable disease, although the evidence
suggests that if it cannot be minimised to NMRD or SVRD it may

not make a significant diGerence in terms of prolonged survival.
The results are consistent and appear to be reliable and precise in
terms of the conclusions drawn. Some comparisons were sparse,
with wide confidence intervals, but even the lower 95% confidence
interval would have been highly significant as a point estimate in
many cases.

Further research is very unlikely to change our confidence in
the estimates of eGect in the larger and most pertinent meta-
analyses (exclusively reported in a PDS setting), but may change
the estimates for some of the comparisons involving head-to-head
LVRD thresholds and in analyses that included IDS. However, in the
latter the evidence base is likely to be strengthened in future years
as there has been an emergence of evidence in the last decade
that is expanding, given four RCTs have now demonstrated similar
survival outcomes of PDS versus IDS, as reviewed by  Coleridge
2021. However, this evidence needs to assess whether SVRD is
associated with a survival benefit over LVRD in an IDS setting as the
evidence is currently very uncertain.

Strengths and weaknesses of the review

We performed a comprehensive search, including a thorough
search of the grey literature, and two review authors working
independently si.ed and data extracted all studies. To prevent
bias in this review, at least two review authors, along with
willing arbiters, also independently performed all other relevant
processes, such as risk of bias and GRADE assessment, and
verification of all analyses. Although the methods for grading the
evidence from prognosis studies are still under development, we
felt that omitting it would be less transparent and potentially create
bias in the review. Therefore we followed standard methodology for
grading the certainty of the evidence and used specific exemplars
from the Cochrane prognostic group for guidance, as well as
examining other relevant prognostic factor reviews (Aldin 2020).
We were not restrictive in our inclusion criteria with regards to
types of studies, but limited to prognostic models that used
multivariate analyses. This was to ensure that we minimised
bias in getting accurate and reflective eGect estimates for the
prognostic performance of RD. We restricted to studies including
at least 100 women in their analyses due to limiting the analyses
to multivariate ones and the potential issue with adjustment
for multiple prognostic factors in sparse data (Ogundimu 2016).
There was more chance of drawing satisfactory conclusions in the
review as the number of women in each study was adequate. We
also conducted analyses using appropriate statistical methods for
survival outcomes, namely hazard ratios, which correctly allow for
censoring (see above).

In the analyses comparing SVRD versus LVRD (> 1 cm) for both
PDS and IDS, we included studies that either treated NMRD as a
distinct category of SVRD (Phillips 2018), or included NMRD within
the SVRD category (Akahira 2001; Chan 2003; Chi 2001; CioGi 2018;
Davidson 2019; Kaban 2017; McGuire 1995; Winter 2008; Zhang
2018; Zhu 2016) during analyses. In keeping with the view that
there is a dose-response relationship between RD thresholds and
survival, the inclusion of these latter studies will have introduced
an overestimation of the survival benefit of SVRD compared to LVRD
(> 1 cm) and introduced serious bias. We attempted to determine
the extent of this bias by identifying the number of participants with
NMRD included in these latter studies, however this information
was only provided in four studies – NMRD ranged from 27% (Winter
2008) to 72% (Davidson 2019). Results of analyses in PDS studies
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were robust to the exclusion of studies that included NMRD within
their SVRD category. Similar sensitivity analyses were not practical
in the IDS case as only  Phillips 2018  adequately reported the
comparison involving SVRD that did not include NMRD.

A significant threat to the validity of the review is likely to be
publication bias; that is, studies that did not find a positive
association with the degree of surgical debulking achieved may
not have been published. Although we conducted a test for funnel
plot asymmetry and there did not appear to be any evidence
of small study bias, such as publication bias, this type of test is
not necessarily recommended for survival data due to issues of
censoring (Debray 2018). Therefore, we cannot exclude potential
publication bias and the presence of small study eGects in our
review (Riley 2019). Further investigation is beyond the scope of
this review. Most included studies included in this review were
retrospective and were probably not pre-registered. Studies are
also not always labelled or indexed as prognosis studies, and
search filters for studies on prognosis are still under development.
Therefore the search had much wider scope than was necessary,
but we felt it was better to be overly inclusive to reduce the chance
of missing eligible studies for inclusion in the review.

Agreements and disagreements with other studies or
reviews

In our review, we included studies that have assessed residual
disease (RD) as a prognostic factor a.er primary surgery in women
with advanced epithelial ovarian cancer. Overall, the findings from
this review are in agreement with similar reviews and studies that
have investigated the prognostic value of NMRD in both PDS and
IDS settings. They also support the findings that, in general, small-
volume RD is associated with better survival a.er surgery. The
majority of these studies reported univariate analyses and that was
one of the exclusion criteria in our review. These univariate analyses
widely reported larger magnitudes of eGect giving greater levels of
statistical significance, but our analyses restricted to estimates that
adjusted for sensible covariates that were likely to give less biased
and more reliable estimates. Many of these studies are documented
in the Characteristics of excluded studies table.

The association with improved survival outcomes associated
with NMRD categorisation consolidates use of the term 'optimal
cytoreduction' by the Gynaecological Cancer Inter-Group (GCIG) to
mean 'NMRD', from its former definition of < 1 cm RD, which we
categorised as SVRD. Although the results of our review show that
cytoreduction to SVRD is still superior to LVRD (> 1 cm).

In a PDS setting, if the term macroscopic cytoreduction is to be
used solely for the group where there is NMRD, the moderate-
certainty evidence in this review that women who undergo PDS and
achieve SVRD still do better than women who achieve LVRD should
prompt the surgical community to retain this category as well as
SVRD for RD < 1 cm (and consider the term 'near-optimal'), while
reserving the term LVRD (and consider using 'suboptimal') to cases
where the RD is > 1 cm (a three-category classification of NMRD,
SVRD and LVRD, or alternatively consider the terms 'optimal', 'near-
optimal' and 'suboptimal' RD). In contrast, we obtained very low-
certainty evidence from a single IDS study that showed a survival
benefit for NMRD compared to SVRD (Phillips 2018). All but one
study included NMRD in their comparison of SVRD versus LVRD (>
1 cm) so strong inferences were not possible. Evidence from this
one study that reported a valid comparison found little diGerence

in survival outcomes in this comparison of RD thresholds (Phillips
2018). Further evidence from a meta-analysis including four studies
showed that achieving NMRD was associated with superior survival
outcomes to having any remaining RD (> 0 cm) (Iwase 2015;
Lecointre 2020; Lorusso 2016; Stoeckle 2014). Therefore, given the
available evidence, the strongest conclusion renderable is a two-
category classification following IDS (NMRD versus any RD > 0 cm).

The debate regarding whether a three-category classification
should hold in both PDS and IDS has also surfaced amongst the
surgical community in recent publications. To our knowledge, two
retrospective studies of women with advanced epithelial ovarian
cancer provided evidence pertinent to this debate (Ghirardi 2020;
Kobal 2018). One rationale behind these studies was to address
whether women in whom PDS achieved SVRD would be conferred
similar or better survival compared to those in whom NMRD was
achieved following IDS. In the Kobal 2018 study, amongst women
achieving NMRD, the IDS group had poorer overall survival (36.3
versus 54.7 months; P = 0.012) but similar progression-free survival
(19.9 versus 20.7 months; P = 0.251) compared to the PDS group.
On the other hand, achieving NMRD following IDS was associated
with similar overall survival (36.3 versus 34.7 months; P = 0.073), but
better progression-free survival (19.9 versus 11.2 months; P = 0.005)
compared to achieving SVRD following PDS. In contrast, Ghirardi
2020  found that achieving NMRD following IDS was associated
with poorer overall survival compared to achieving SVRD following
PDS (41.4 versus 52.4 months; P = 0.022). Given the unadjusted
estimates and retrospective nature of these studies, and that these
compare prognostic factors and not treatment eGects, conclusions
about the relative merits of diGerent treatments cannot be made.
However, they do reflect an ongoing point of discussion, and
contribute towards a burgeoning empirical basis for either a
two-threshold 'all-or-nothing' classification system following IDS
(NMRD versus RD > 0 cm) or the retention of the three-threshold
classification. The results of our review appear to lend support for
the two-threshold classification following IDS based on the conduct
of the included studies, although this is more on the grounds that
there is a lack of evidence of significant diGerences in survival
between SVRD and LVRD (> 1 cm) thresholds due to lack of reporting
of this comparison.

A Cochrane Review by Coleridge 2021 compared intervention RCTs
directly comparing PDS versus IDS (Chekman 2015; Fagotti 2020;
Kehoe 2015; Onda 2020; Vergote 2010). The included studies did
not meet our inclusion criteria, as they did not report results
across RD thresholds. Within this review, Kehoe 2015 and Vergote
2010 randomised 1270 participants (of which 1220 were assessed),
compared PDS versus IDS and provided a breakdown of extent
of disease by type of surgery (but did not give breakdown of
diGerences within RD thresholds for each type of surgery, so did not
meet our inclusion criteria). Both trials recruited participants with
stage IIIC and IV epithelial ovarian cancer. Both trials reported RD
thresholds that included NMRD (optimal), SVRD (RD < 1 cm) and
LVRD (RD > 1 cm). The two trials found no significant diGerence in
overall survival for the comparison of extent of RD threshold (NMRD,
SVRD and LVRD) by primary surgery (upfront versus interval). The
trial Vergote 2010 reported no significant diGerence between PDS
and IDS for SVRD or NMRD (RD < 1cm including 0 cm) (HR 1.17, 95%
CI 0.82 to 1.67). There were also no significant diGerences observed
for SVRD (< 1 cm) (HR 1.22, 95% CI 0.84 to 1.77) and LVRD thresholds
(HR 0.91, 95% CI 0.89 to 1.30) by type of surgery. Similarly, the
authors of Kehoe 2015 reported a P value of 0.98 for the interaction

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

36



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

between treatment and extent of RD a.er debulking. It should be
emphasised that these studies were RCTs designed to measure the
eGect of PDS versus IDS and were not designed to evaluate the
intervention of diGering degrees of surgical eGort.

The results of the SOCQER-2  study assessing quality of life
and progression-free survival found that patients with late-stage
ovarian cancer had no important diGerences in EORTC QLQ-
C30 global scores measured across six weeks, six months and
12 months post-surgery when undergoing surgery of varying
complexity, despite a higher preoperative disease burden in
patients undergoing more radical surgical procedures (Sundar
2022). The authors of the study found that patients who
underwent low-complexity surgery had higher rates of residual
disease and lower survival compared with those with a similar
disease burden undergoing surgery of intermediate complexity.
However, no statistical adjustment was performed in these
analyses. Postoperative residual disease was associated with
poorer overall survival, particularly in patients undergoing low-
complexity surgery, but again no statistical adjustment was made
and, as this was not an intervention study, it is not able to determine
the causal eGect of this relationship.

Women with FIGO stage IIIC disease with extra pelvic metastases
smaller than 5 cm have been shown to have better progression-free
survival a.er upfront debulking (Vergote 2018). An investigation
of NMRD during the initial treatment of epithelial ovarian cancer
comparing PDS versus IDS has been investigated in a TRUST (Trial
of Radical Upfront Surgical Therapy in advanced ovarian cancer
(ENGOT ov33/AGO-OVAR OP7)) trial, which is due to report in 2024
(Reuss 2019).

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

Implications for practice

In a primary debulking surgery (PDS) setting, this review provides
moderate-certainty evidence that residual disease (RD) a.er
primary surgery is a strong prognostic factor for overall and
progression-free survival in women with advanced ovarian cancer.
The certainty of the evidence for these outcomes was very low for
studies involving interval debulking surgery (IDS). We conclude that
there should be three distinct categories of RD a.er PDS, including
no macroscopic residual disease (NMRD) (labelled as optimal), < 1
cm (labelled as small-volume residual disease (SVRD) and strictly
meaning 0.1 cm to 1 cm) and > 1 cm (large-volume residual disease
(LVRD)).

A.er IDS, there may be only two categories required, although this
is based on very low-certainty evidence and it would be unwise to
make any firm inferences or conclusions until further studies are
added to the evidence base.

It is acknowledged that there is considerable variation in achieving
NMRD or SVRD between diGerent surgeons and centres. Predicting
the achievement of NMRD or SVRD prior to surgery will be
dependent on this variation, resulting in diGiculties in developing
models of prediction, so deciding on whether to perform PDS or IDS
at present is down to clinician preference.

NMRD remains a key prognosticator of survival in advanced ovarian
cancer. Whether PDS or IDS is the primary treatment, the surgical
goal should be to completely remove all visible disease, although

SVRD should still be regarded as a favourable outcome a.er PDS, as
shown in this systematic review, although this is not clear following
IDS.

The evidence on the ability of diGerent thresholds of RD to
distinguish between a good and bad prognosis can aid decision-
making for clinicians and diagnosed individuals, where the survival
advantage can be considered alongside any potential morbidity or
adverse event trade-oGs.

Implications for research

The purpose of this systematic review was to assess RD as a
prognostic factor in women who received primary surgery (PDS
and IDS) for advanced epithelial ovarian cancer (stages III and
IV). The results should encourage the surgical community to
make trials in this area a priority. Future research should focus
on investigations that determine whether increasing attempts at
achieving NMRD have a direct eGect in improving survival outcomes
using methodologies and trial designs that reduce or eliminate
confounding eGects, such as the women's performance status,
disease spread and tumour biology.

Greater emphasis should be made in future studies to investigate
IDS to raise the certainty of the evidence profiles. In both
PDS and IDS settings, quality of life parameters and adverse
eGects and complications of the surgery need to be adequately
addressed as there are significant deficiencies in previous studies
in evaluating these outcome measures. It is unlikely that studies
on prognosis will measure or report adverse events, so our focus
in this review was on survival as an outcome. These additional
evaluations should be given high priority, as this systematic review
has identified large diGerences in survival outcomes associated
with LVRD compared to when NMRD is achieved. The results
of the  SOCQER-2  study suggest that quality of life may still be
reasonable even a.er more extensive surgery, which is reassuring,
although this was an observational study (Sundar 2022). An
investigation of cytoreductive surgery during the initial treatment
of epithelial ovarian cancer comparing PDS versus IDS has also
been investigated in a TRUST (Trial of Radical Upfront Surgical
Therapy in advanced ovarian cancer (ENGOT ov33/AGO-OVAR OP7))
trial and we await the results in 2024 (Reuss 2019).

To avoid continuous confounding of results, observational studies
should report the following to better assess the eGect of surgical
treatment in advanced ovarian cancer:

• Structural selection – the specific setting in which women are
referred/seek care and which sample of the population (or
population) has been chosen.

• To what extent the population of women with ovarian cancer are
accounted for (selection of patients macro level).

• Institutional selection – how women were selected for surgery
(choice of surgeon, patient, etc.).

• The extent of surgery needed to achieve complete resection,
i.e. procedures and surgical complexity scores (surgical
proficiency).

• Complete resection rates.
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Study characteristics

Methods Multicentre retrospective analysis:

24 Japanese institutions received questionnaires regarding stage IV epithelial ovarian cancer women

Participants 225 women with stage IV ovarian cancer whose disease had been confirmed by exploration and only
women with complete medical records were included. Stage IV disease was defined according to FIGO.
Only women who underwent an initial attempt at surgical debulking were analysed.

The median age in the study was 54 years (range: 26 to 85 years)

All 225 women had FIGO stage IV disease

Histological cell type: serous: 136 (60.5%), mucinous: 16 (7%), clear cell 26 (11.5%), endometrioid 27
(12%), transitional 4 (2%), undifferentiated 12 (5%), other 4 (2%)

Extent of disease: pleural effusion: 89 (39.5%), liver: 34 (15%), lung: 8 (3.5%), lymph node: 44 (19.5%),
other: 15 (6.5%), multiple sites: 35 (15%)

Akahira 2001 
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Performance status: 0: 26 (11%), 1: 76 (34%), 2: 49 (22%), 3: 67 (30%), 4: 7 (3%)

Residual disease details Intervention group:

'Optimal' cytoreduction was defined as no gross residual tumour greater than 2 cm in diameter

Comparison group:

LVRD was defined as any gross residual disease remaining greater than 2 cm in diameter

Outcomes Overall survival: HR adjusted for histology and performance status:

• < 2 cm versus > 2 cm; HR 0.42 (95% CI 0.31 to 0.64), or > 2 cm vs < 2c m; HR 2.39 (95% CI 1.68 to 3.40)
so that reference group is consistent throughout review

Adverse events; median blood loss, blood transfusions

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): high risk

HR for OS was adjusted for histology, performance status and RD in multivariable Cox model

6. Statistical analysis and reporting (a-d): unclear risk

In methods, authors reported that significant variables from the univariate analysis were included in
the multivariable model

Outcome: progression-free survival

Not reported

Notes There were 70 women (31.1%) in the 'optimal' group and 155 (68.9%) in the LVRD group

The median follow-up time was 47.5 months (range: 13 to 112 months)

The median survival for all women with stage IV ovarian cancer was 20 months, with an estimated 5-
year survival rate of 19.6%

Mean survival in the optimal group was 32 months and 16 months in the suboptimal group (P < 0.0001)

MV analysis included the histology and performance status as covariates in the model

The median duration of the debulking surgery was 240 minutes (range: 40 to 780 minutes.

Akahira 2001  (Continued)
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The median estimated blood loss was 1085 mL (range 40 to 11,000 mL), and 112 women (50%) received
blood transfusions intra- and postoperatively

Akahira 2001  (Continued)

 
 

Study characteristics

Methods Retrospective cohort study of consecutive women identified from surgical records

Participants Women with FIGO stage IIIC ovarian cancer, where disease status was extracted from surgical explo-
ration notes

The mean and median age at study entry was 64.4 and 64 years respectively (range: 24 to 87)

All women presented with FIGO stage IIIC - 194 (100%)

Tumour cell type: serous 126 (64.9%), mucinous: 4 (2.1%), endometrioid: 18 (9.3%), clear cell: 7 (3.6%),
mixed: 17 (8.8%), seroanaplastic: 17 (8.8%), mullerian origin: 2 (1%)

Tumour grade: 1: 1 (0.5%), 2: 13 (6.7%), 3: 180 (92.8%)

ASA score: 1: 7 (3.6%), 2: 87 (44.8%), 3: 88 (45.4%), 4: 7 (3.6%), unknown: 5 (2.6%)

Ascites: mean: 2076 mL, median 1000 mL, (range: 0 to 12,000 mL)

Extent of disease: carcinomatosis: 144 (74.2%), diaphragm involvement: 137 (70.6%), mesentery: 138
(71.1%), cul-de-sac: 163 (84%), omentum 168: (86.6%), ascites 160: (82.5%)

Residual disease details Residual disease was noted as follows:

1. NMRD: 46 (23.7%)

2. SVRD: 85 (43.8%)

3. Residual disease of 1 cm to 2 cm: 22 (11.3%)

4. Residual disease larger than 2cm: 41 (21.1%)

Optimal cytoreduction was defined as residual disease < 1 cm

All women were scheduled for treatment with first-line postoperative platinum-based chemotherapy
(paclitaxel or cyclophosphamide for 6 to 8 courses, every 3 to 4 weeks)

Outcomes • Overall survival, HR adjusted for several prognostic categories:
◦ SVRD vs NMRD: HR 3.89 (95% CI 2.27 to 7.11)

◦ 1 cm to 2 cm vs NMRD: HR 6.25 (95% CI 3.16 to 12.61)

◦ > 2 cm vs NMRD: HR 13.00 (95% CI 7.14 to 24.87)

• Adverse events:
◦ Perioperative mortality rate, defined as the percentage of women who died within 30 days of

surgery, was 1.5% (3/194; 95% CI 0.5 to 4.4%). However, there was no breakdown by treatment arm.

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Aletti 2006 
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Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): high risk

Overall survival not used as outcome. Rather, disease-specific survival was used.

5. Adjustment for other prognostic factors (a-g): low risk

HR for disease-specific survival was adjusted for residual disease, age, American Society of Anesthesiol-
ogy (ASA) score, histological grade, operative time and aggressive surgery in multivariable Cox model

6. Statistical analysis and reporting (a-d): unclear risk

In methods, authors reported that significant variables from the univariate analysis were included in
the multivariable model

Outcome: progression-free survival

Not reported

Notes Median length of follow-up: 2.7 years

Mean length of follow-up: 3.5 years (range 0.02 to 10.5 years)

5-year disease-specific death rate:

Optimal group: 70/131 (53.4%)

Suboptimal group: 56/63 (88.9%)

Aletti 2006  (Continued)

 
 

Study characteristics

Methods Prospective cohort study

Participants 326 consecutive women with FIGO IV

Median age in the study was 61 years (range: 19 to 88 years)

All 326 women presented with FIGO stage IV disease

Histological cell type: high grade serous: 287 (88.0%), others: 39 (12.0%)

Ascites: ≤ 500 mL: 149 (45.7%), > 500 mL: 177 (54.3%)

Performance status: ECOG 0: 248 (76.1%), ECOG > 0: 78 (23.9%)

Localization of metastasis:

• Pleural effusion/involvement: 134 (41.1%)

• Abdominal wall: 133 (40.8%)

• Extraregional lymph node: 63 (19.3%)

• Liver: 45 (13.8%)

• Spleen: 22 (6.7%)

• Others: 19 (5.8%)

Ataseven 2016 
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Germany

Residual disease details Surgery was performed by accredited gynaecological oncologists

Cohort 1 included 286 women who underwent primary debulking surgery

Postoperative chemotherapy was administered in 92% (263/286)

Cohort 2 included 40 women who underwent either no surgery or only diagnostic procedures without
cytoreductive intention (NoCS - no cytoreductive surgery)

In cohort 2, platinum-based chemotherapy was given to 87.5% (35/40) of women

Residual disease for total cohort was noted as follows, n (%):

• NMRD: 157 (48.2%)

• SVRD: 88 (27.0%)

• LVRD (> 10 mm): 41 (12.6%)

• No cytoreduction: 40 (12.3%)

Outcomes Overall survival: HR adjusted for age, performance status, residual tumour, tumour stage and ascites

NMRD: HR 1

SVRD: HR 1.50 (95% CI 1.01 to 2.23)

LVRD (> 10 mm): HR 2.20 (95% CI 1.36 to 3.55)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for age, performance status, residual tumour, tumour stage and ascites in a
multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

Not reported

Notes Follow-up time: up to 4 years (mean: 46 months; median: 34 months; interquartile range: 12 to 70
months)

Ataseven 2016  (Continued)
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In total, 28 women (8.6%) did not receive chemotherapy

30-day mortality was observed in: 12/326 (3.68%)

Median OS for all women was 50.3 months

In cohort 1, complete resection was achieved in 54.9% (n = 157/286; RD0), cytoreduction to 1 mm to 10
mm in 30.7% (n = 88/286; RD1-10) and bulky residual disease exceeding 10 mm in 14.3% (n = 41/286; RD
> 10)

Risk factors for residual disease after debulking surgery in women with EOC FIGO stage IV included:

• Age (OR 1.85, 95% CI 1.13 to 3.03; P = 0.015)

• Poor performance status (OR 3.46, 95% CI 1.67 to 7.18; P = 0.001)

• Large volume ascites > 500 mL (OR 2.37, 95% CI 1.06 to 4.22; P = 0.035)

• Presence of liver metastasis (OR 6.17, 95% CI 2.78 to 13.7; P < 0.001)

Length of hospital stay not reported

Ataseven 2016  (Continued)

 
 

Study characteristics

Methods Retrospective analysis of past medical data from The Ohio State University Wexner Medical Center and
Duke University Health System between January 2004 and April 2017

Multicentre study

USA

Participants 134 patients diagnosed with stage III to IV ovarian, fallopian tube or primary peritoneal cancer

Median age (range): 64.3 (21 to 87)
Median BMI (range): 28.1 (16 to 52.5)
Ethnicity: 110 white (82%)
FIGO III: 49 (36%)
FIGO IV: 54 (40%)
FIGO stage not otherwise specified but considered advanced: 31 (24%)
Serous histology: 112 (83%)
Tumour grade 1: 3 (2%)
Tumour grade 2: 123 (92%)
Tumour grade unknown: 8 (6%)

Residual disease details Women underwent interval debulking surgery

Optimal RD defined as RD ≤ 1 cm

NMRD: 89 (66%)

SVRD: 45 (34%)

Outcomes Overall survival

Median OS: 35.3 (95% CI 28.6 to 42.9)

There was no multivariate model for overall survival despite there being progression-free survival

Progression-free survival

Disease recurrence: 117 (87%)
Median PFS: 12.2 (95% CI 11.3 to 13.7)

Bixel 2020 
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After controlling for NACT cycles, route of postoperative chemotherapy administration (intraperitoneal
or intravenous), maintenance therapy (yes/no); residual disease (SVRD vs NMRD) (adjusted HR 1.564
(1.055 to 2.287))

2 (1%) patients died during treatment: 1 patient in the IP group died from a myocardial infarction and 1
patient in the IV group died as a result of sepsis with resulting complications

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Adequate cut-oG for residual disease used (< 1 cm). Multicentre design may introduce heterogeneity in
measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of OS

5. Adjustment for other prognostic factors (a-g): high risk

OS was reported in KM curve but was not used in any multivariable modelling

6. Statistical analysis and reporting (a-d): high risk

There was only a multivariate model for PFS but not OS

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of PFS

5. Adjustment for other prognostic factors (a-g): high risk

Model for PFS adjusted for NACT cycles, route of administration (IP or IV), maintenance therapy. How-
ever, none deemed to be critically important prognostic factors.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; data driven based on P values of univariate associations. Unclear if multi-
variate Cox was used as logistic regression mentioned in methods but hazard ratios reported. There
was only a multivariate model for PFS but not OS.

Notes 37 (28%) patients receiving IP and 97 (72%) patients receiving IV chemotherapy

Median NACT cycles: 3 (range 1 to 6)

NACT regime

Platinum/taxane: 133 (99%)
Platinum/other: 1 (1%)

Adjuvant chemotherapy regime

Bixel 2020  (Continued)
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Platinum/taxane: 122 (91%)
Platinum/other: 3 (2%)
Non platinum: 9 (7%)
Adjuvant chemotherapy cycles:
Intraperitoneal group: median 4 (range 2 to 6)
Intravenous group: median 3 (range 1 to 6)

Maintenance therapy following completion of planned chemotherapy: 10 (7%)

At the time of surgery, 32 (24%) patients underwent a bowel resection and 15 (11%) underwent exten-
sive upper abdominal debulking procedures

Bixel 2020  (Continued)

 
 

Study characteristics

Methods Retrospective chart review at Johns Hopkins Hospital, USA

Women enrolment was between January 1995 and December 2008

Participants 405 women with FIGO stage IIIC epithelial ovarian cancer based on intraoperative findings or radi-
ographic imaging coupled with fine-needle biopsy diagnosis. All epithelial histological subtypes were
included. Borderline ovarian tumours of low malignant potential were excluded.

Women characteristics reported as Whites (n = 366) vs African-Americans (n = 39)

Median age: 59 vs 59 years

ASA class, I/II/III/IV: 5/124/232/5 vs 0/4/31/4

Histology, serous/non-serous: 314/52 vs 31/8

Tumour grade, 1/2/3: 39/33/294 vs 2/4/33

Optimal RD (defined as ≤ 1 cm)/no gross RD: 267/188 vs 18/21

Residual disease details All women underwent attempted surgical cytoreduction either primarily

Residual disease was defined as:

SVRD (RD 0.1 cm to 1.0 cm)

NMRD (no gross RD)

Residual disease was noted as follows:

Optimal (≤ 1 cm): White, n (%): 178 (44%); African-American; n (%): 18 (4.5%)

NMRD: White, n (%): 188 (46.5%); African-American; n (%):21 (5%)

Outcomes SVRD vs NMRD: HR for OS 2.74 (95% CI 1.98 to 3.71) (HR adjusted for age, race, tumour grade, histology,
ASA score, surgical complexity score, serum albumin, administration of platinum-based chemotherapy
and significant peri-operative morbidity)

OS was calculated from the date of diagnosis using Kaplan–Meier curves and compared using the log-
rank test and Cox proportional hazards model

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

Bristow 2011 
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2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): high risk

HR for OS was adjusted for race, tumour grade 3, non-serous histology, ASA score >3, surgical complex-
ity score, serum albumin < 3.0 g/dL, platinum-based therapy, residual disease and perioperative mor-
bidity in multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

Not reported

Notes A total of 433 ovarian cancer women were identified with stage IIIC disease. Of these, 28 women were
variously classified as either Asian-Pacific Islander, Hispanic, unknown or other and were excluded
from further study.

Source of funding: the Queen of Hearts Foundation for Ovarian Cancer Research

Declaration of interest: none declared

Median follow-up: 33.0 months

The 30-day mortality rate for all 405 women was 1.5%

Retrospective non-randomised study. Blinding not reported (but not applicable). Adjusted HRs are de-
rived from a prognostic model. No details on how modelling was performed, but this seems to have
been done based on significance testing (and not on including putative confounders in the analysis, ir-
respective of statistical significance).

Women and disease characteristics not reported according to debulking status. NB: study only includ-
ed women with stage IIIC ovarian cancer/possible overlap with Peiretti 2012.

Bristow 2011  (Continued)

 
 

Study characteristics

Methods Retrospective cohort study

Participants All consecutive cases of advanced-stage epithelial ovarian carcinoma diagnosed in younger women
(range 22 to 45 years) were identified from tumour registry databases and a comparable group of
52 women who averaged 21 years older (range 46 to 85 years) was selected as controls. One-to-one
matching from the same database was performed based on the date of diagnosis and stage of disease

Chan 2003 
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during the same period in the same institution. Thus, the controls were similarly distributed across 17
years.

The mean age at study entry was 50.5 years with a range between 22 and 85 years (40 (SD 5.7) and 61
years (SD 8.7) for younger and older women respectively)

5 (4.8%) women had FIGO stage IIIA, 5 (4.8%) had stage IIIB, 74 (71.1%) women had stage IIIC and 20
(19.2%) had stage IV disease

Tumour cell type: papillary serous 72 (63.16%), mucinous: 3 (2.63%), endometrioid: 17 (14.9%), clear
cell: 1 (0.88%), small cell: 3 (2.63%), undifferentiated: 8 (7%)

Tumour grade: 1: 8 (7%), 2: 24 (21.1%), 3: 72 (63.2%)

Performance status: 0: 65 (57%), 1 to 2: 35 (30.7%), unknown: 4 (3.51%)

Residual disease details Residual disease was noted as follows:

1. SVRD: 71 (62.3%)

2. LVRD (> 1 cm): 43 (37.7%)

Women were divided into SVRD (defined as optimal) and 1 cm or more (defined as suboptimal) groups
based on residual disease after initial surgery. Optimal debulking was achieved in 36 (69%) and 35
(67%) women in younger in older groups respectively.

All women received either a platinum/paclitaxel or a platinum/cyclophosphamide regimen for primary
chemotherapy and women who underwent neoadjuvant chemotherapy with interval debulking were
removed from the study.

Gynaecology oncologists from the academic institution surgically staged all women.

Outcomes A multivariable analysis which included older versus younger age, stage (IV vs III), performance sta-
tus (1 to 2 vs 0) and residual disease (LVRD (> 1 cm) vs SVRD) was performed to evaluate all factors that
were significant in the univariate analysis

Overall survival: HR adjusted for prognostic categories (see above):

• LVRD (> 1 cm) vs SVRD HR 1.67 (95% CI 1.03 to 2.72)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD.

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but no reason to doubt they used standard definition

5. Adjustment for other prognostic factors (a-g): low risk

Chan 2003  (Continued)
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HR for OS was adjusted for residual disease, age (older versus younger), stage (IV versus III) and perfor-
mance status (1 to 2 versus 0) in a multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Definition of PFS not provided but no reason to doubt they used standard definition

5. Adjustment for other prognostic factors (a-g): high risk

PFS was reported in table comparing younger vs older patients but was not used in any multivariable
modelling

6. Statistical analysis and reporting (a-d): high risk

There was only a multivariate model for OS but not PFS

Notes The median follow-up after surgery was 33 months (range 6 to 142 months)

5-year survival: of younger and older women: SVRD: 59% and 21% in young and old women respective-
ly, LVRD (> 1 cm): 28% and 22% in young and old women respectively

Median survival: SVRD: 66 months and 45 in young and old women respectively, LVRD (> 1 cm): 37 and
19 months in young and old women respectively, P = 0.003
 

Other variables in Cox model:

Older versus younger age (HR 1.82, 95% CI 1.09 to 3.05), stage IV versus stage III disease (HR 3.00, 95%
CI 1.71 to 5.25), performance status 1 to 2 versus 0 (HR 1.89, 95% CI 1.13 to 3.15)

Despite the higher prevalence of poorly differentiated tumours in the older group, tumour grade (3 ver-
sus 1 to 2) was not an important prognostic factor in multivariable analysis (HR 1.06, 95% CI 0.57 to
1.97)

Chan 2003  (Continued)

 
 

Study characteristics

Methods Retrospective review of medical records

Participants All women underwent primary cytoreductive surgery followed by platinum-based chemotherapy.

Consecutive women with stage IIIC and IV primary epithelial ovarian, fallopian tube or peritoneal can-
cer who underwent primary cytoreductive surgery at Ajou University Hospital between 1 January 2000
and 31 December 2011.

Women received neoadjuvant chemotherapy, operated in other institution, stage IIIC due to nodal in-
volvement were excluded

N = 203

Median age was 54 years (range 30 to 78)

Median BMI 23.3 (range 11.7 to 35.2)

ASA 1 to 2: 114 (56.2%), 3 to 4: 80 (39.4%)

Chang 2012a 
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Stage IIIC: 189 (93.1%), IV: 14(6.9%)

Tumour grade 1: 26 (12.8%), grade 2: 72 (35.5%), grade 3: 100 (49.3%)

Histological subtype: serous: 167 (82.3%), mucinous: 4 (2.0%), endometrioid: 5 (2.5%), clear cell: 9
(4.4%), mixed: 18 (8.9%)

Median pre-operative CA-125: 603.8 (range 4.5 to 21,677)

Ascites < 1000 mL (54.7%), > 1000 mL (45.3%)

Carcinomatosis: yes (73.4), no (26.6%)

Simple procedure (58.6%), radical procedure (41.4%). Cohort was divided into simple procedures and
radical procedures group for statistical analysis.

Residual disease details Residual disease were defined:

• NMRD (31.0%)

• SVRD 0.1 cm to 1.0 cm (37.9%)

• LVRD (> 1 cm) (31.0%)

Outcomes Median follow-up was 43 months (range of 1 to 124)

Kaplan-Meier

Median unadjusted OS LVRD > 1 cm 37 months; SVRD 0.1 cm to 1 cm 46 months; NMRD 86 months

Median unadjusted PFS LVRD > 1 cm 9 months; SVRD 0.1 cm to 1 cm 15 months; NMRD 35 months

Multivariate analysis for OS:

HR (LVRD > 1 cm vs NMRD) 3.24 (95% CI 1.90 to 5.53)

HR (SVRD 0.1 cm to 1 cm vs NMRD): 2.22 (95% CI 1.25 to 3.94)

Multivariate analysis for PFS:

HR (LVRD > 1 cm vs NMRD): 3.40 (95% CI 2.00 to 5.77)

HR (SVRD 0.1 cm to 1 cm vs NMRD): 2.20 (95% CI 1.26 to 3.84)

HRs adjusted for age, FIGO stage and type of surgery (radical vs simple)

Morbidity

Operative time (minutes): simple: 235 (range 85 to 570), radical: 307 (range 150 to 810)

Estimated blood loss: simple: 500 (range 200 to 4000), radical: 800 (range 300 to 7500)

Intraoperative blood transfusion: simple (17.6%), radical (25.0%)

Postoperative blood transfusion: simple (26.1%), radical (39.3%)

Length of stay in ICU: simple: 0.8 (0 to 6), radical: 1.5 (0 to 6)

Postoperative morbidity: simple (11.8%), radical (38.1%)

Postoperative death < 30 days: simple = 0, radical = 1

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Chang 2012a  (Continued)
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Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for stage (IV), surgical procedure, residual disease and age in a multivariable
Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Definition of PFS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): low risk

HR for PFS was adjusted for stage (IV), surgical procedure, residual disease and age in a multivariable
Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Notes Subgroup analysis for 139 women with peritoneal carcinomatosis, the median unadjusted OS LVRD > 1
cm 39 months, SVRD 0.1 cm to 1 cm 50 months, NMRD 86 months

Chang 2012a  (Continued)

 
 

Study characteristics

Methods Retrospective review of medical records

Participants Consecutive women with stage IIIC primary epithelial ovarian, fallopian tube or peritoneal cancer who
underwent primary cytoreductive surgery at Ajou University Hospital between 1 January 2000 and 31
December 2011

After primary surgery, all women received adjuvant chemotherapy consisting of cisplatin (75 mg/m2)

or carboplatin (area under the curve; 5 to 7) and paclitaxel (135 mg/m2) based systemic combination
chemotherapy (every 3 weeks for 6 to 9 cycles)

Exclusion: primary cytoreduction at an outside institution, neoadjuvant chemotherapy, stage IIIC dis-
ease based on lymph node metastasis only or borderline malignancy

N = 191

Median age was 54 years (range 30 to 78)

Chang 2012b 
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Median BMI 23.2 (18.1 to 35.2)

ASA 1 or 2: 107 (56.6%), 3 or 4: 74 (39.2%)

Median pre-op CA-125 173.1 (range 4.5 to 21,677)

Histological subtypes: serous: 155 (82%), mucinous: 4 (2.1%), endometrioid: 4 (2.1%), clear cell: 9
(4.8%), mixed: 17 (9.0%)

Grade 1: 26 (13.8%), grade 2: 67 (35.4%), grade3: 5 (2.6%)

Ascites < 1000 mL (57.7%), > 1000 mL (42.3%)

Peritoneal carcinomatosis: yes:139 (73.5%), no: 50 (26.5%)

Systematic lymphadenectomy (n = 135), no lymphadenectomy (n = 54)

Lymphadenectomy; pelvic only (22.2%), pelvic and para-aortic (77.8%)

Residual disease details Residual disease were defined:

• NMRD: 61 (32.3%)

• SVRD (0.1 to 1.0 cm): 67 (35.4%)

• LVRD (> 1.0 cm): 61 (32.3%)

Overall surgical morbidity - blood transfusion, deep vein thrombosis, sepsis, intestinal obstruction,
ileus, lymphocyst or wound dehiscence was significantly higher in women who had lymphadenectomy

Outcomes Multivariate analysis for OS:

SVRD 0.1 cm to 1 cm vs NMRD: HR 2.25 (95% CI 1.25 to 4.03)

LVRD > 1 cm vs NMRD: HR 3.09 (95% CI 1.80 to 5.30)

HRs adjusted for age, performance of radical surgery and performance of lymphadenectomy

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for residual disease, type of surgery, performance of lymphadenectomy and
age in a multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

Chang 2012b  (Continued)

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

66



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Definition of PFS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): low risk

HR for PFS was adjusted for residual disease, type of surgery, performance of lymphadenectomy and
age in a multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Notes Systematic lymphadenectomy was performed in 135 (71.4%) of whom 105 had both pelvic and para-
aortic lymphadenectomy. The mean number of dissected pelvic and para-aortic nodes were 25 (range
11 to 57) and 11 (range 3 to 35), respectively. 53.4% were found to have grossly enlarged lymph nodes
during surgery.

Of 135 women who underwent systematic lymphadenectomy, positive lymph nodes were found in
59%.

The median unadjusted OS; lymphadenectomy 66 months, no lymphadenectomy 40 months. Sub-
group analysis of NMRD: median OS 86 month versus no lymphadenectomy 46 months

Of 189 women, tumour recurred in 110 women (58.2%) and 90 (47.6%) died of disease. 65 women with
lymphadenectomy and 45 without lymphadenectomy had disease recurrence and there is no signifi-
cant difference in the site of disease recurrence.

Chang 2012b  (Continued)

 
 

Study characteristics

Methods Retrospective cohort study

Participants 282 women with stage III and IV epithelial ovarian cancer. Women with ovarian tumours of low-malig-
nant potential were excluded from this study.

All women were treated between 1987 and 1994 at Memorial Sloan-Kettering Cancer Center (MSKCC)

The median age at study entry was 59 years with a range between 22 and 87 years

22 (8%) women had FIGO stage IIIA/IIIB, 194 (69%) had stage IIIC and 66 (23%) had stage IV disease

Tumour cell type: serous 199 (71%), endometrioid: 46 (16%), clear cell: 19 (7%), mucinous: 10 (4%),
mixed: 8 (3%)

Tumour grade: 1: 13 (5%), 2: 69 (24%), 3: 184 (65%)

Ascites: yes: 238 (84%), no: 43 (15%), unknown: 1 (1%)

Residual disease details Women were treated with primary surgery followed by chemotherapy

Type of surgeon

Residual disease was noted as follows:

1. SVRD: 71 (25.2%)

2. Residual disease between 1 cm and 2 cm: 73 (26%)

Chi 2001 
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3. LVRD greater than 2 cm: 137 (48.7%)

The following types of chemotherapy were given to women in the study: cisplatin/cyclophosphamide:
143 (51%), carboplatin/cyclophosphamide: 65 (23%), carboplatin/paclitaxel: 31 (11%), cisplatin/pacli-
taxel 24 (8%), carboplatin: 7 (3%), cisplatin 1 (< 1%), none or unknown 10 (4%)

Gynaecology oncologists from the academic institution surgically staged all women

Outcomes A multivariable analysis which included age, stage (IIIC and IV vs IIIA/IIIB), ascites (yes vs no) and resid-
ual disease (1 cm to 2cm and > 2 cm vs < 1 cm) was performed to evaluate important prognostic factors

Overall survival: HR adjusted for prognostic categories (see above):

• 1 cm to 2 cm vs SVRD: HR 1.7 (95% CI 1.1 to 2.6)

• LVRD (> 2 cm) vs SVRD: HR 2.0 (95% CI 1.3 to 2.9)

Direct surgical morbidity

8 women (2.83%) died within 1 month of surgery

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Survival was calculated as the number of months from initial surgery to death or the date of last fol-
low-up

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for residual disease, age, stage (IIIC and IV versus IIIA/IIIB) and ascites (yes ver-
sus no) in a multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

Not reported

Notes Of the 295 women who were treated for FIGO stage III and IV epithelial ovarian cancer at this centre
over the period of the study, 13 (5%) were lost to follow-up, and the remaining 282 form the study
group for this analysis

Median follow-up in the study was 32 months (range: 1 to 139 months)

The chemotherapy was platinum-based and when women who had initially had single agent therapy or
combinations with cyclophosphamide recurred they were often given paclitaxel

Chi 2001  (Continued)
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Survival was calculated as the number of months from initial surgery to death or the date of last fol-
low-up.

214 of the 282 (76%) women were dead from disease or other causes at the time of census.

Multivariate analysis:

Only women age at diagnosis (P = 0.001), presence of ascites (P = 0.001) and the size of residual disease
after primary cytoreductive surgery (1 cm vs 1 cm to 2cm vs > 2 cm (P = 0.02 and 0.001, respectively)) re-
tained prognostic significance

Kaplan-Meier curve

Women with no more than 1 cm of residual disease after primary surgery have a 5-year survival of 50%
and a median survival of 55 months. There is no statistically significant difference in survival between
those women with 1 cm to 2 cm of residual disease and those with greater than 2 cm residual (P = 0.40).
This combined group of women have a 5-year survival of 22% with a median survival of 28 months.

Impact of residual tumour volume for FIGO stage III

A subgroup analysis of the 216 women with stage III disease was done to examine the impact of size of
residual disease on survival

56 of these women had up to 1 cm of residual disease and had 5-year survival of 50% and median sur-
vival of 56 months

73 of these women had between 1 cm and 2cm of residual disease and had 5-year survival of 28% and
median survival of 31 months

87 of these women had greater than 2 cm of residual disease after surgery and had 5-year survival of
21% and a median survival of 28 months

The differences in survival are statistically significant between the women with up to 1 cm of residual
disease and the women in the other 2 groups (P = 0.001). There is no statistically significant difference
in survival between the women who had more than 1 cm residual disease.

Chi 2001  (Continued)

 
 

Study characteristics

Methods Retrospective study

Participants Women with stage IIIC epithelial ovarian cancer

The median age at study entry was 60 years (range: 22 to 87)

All women presented with FIGO stage IIIC: 465 (100%)

Tumour cell type: serous 331 (72%), endometrioid: 57 (12%), clear cell: 22 (5%), mixed: 53 (11%)

Tumour grade: 1: 13 (3%), 2: 90 (19%), 3: 339 (73%), unknown: 23 (5%)

Ascites: median 1600 mL (range: 0 to 17,000 mL), presence of ascites (N = 429): no = 58 (14%); yes = 371
(86%)

Residual disease details Type of surgeon: gynaecologic oncologist

Options for residual disease on the standardised operative form were as follows:

1. NMRD: 67 (14.4%)

2. Gross residual disease < 0.5 cm: 70 (15.1%)

Chi 2006 
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3. SVRD of 0.6 cm to 1.0 cm: 99 (21.3%)

4. LVRD of 1 cm to 2 cm: 53 (11.4%)

5. LVRD > 2.0 cm: 176 (37.8%)

Optimal is defined in 2 ways as NMRD and SVRD (< 1 cm), suboptimal defined as LVRD (> 1 cm)

Postoperative chemotherapy records were available in 440/465 (95%) women. Of these 440 women,
426 (97%) were treated with primary platinum-based systemic chemotherapy with the intent to treat
with at least 6 cycles.

Outcomes Three women (0.6%) died within 30 days of surgery

Overall survival: HR adjusted for age and ascites using Cox model:

SVRD (< 1 cm) vs NMRD HR 2.07 (95% CI 1.23 to 3.46)

LVRD (> 1 cm) vs NMRD HR 3.70 (95% CI 2.27 to 6.04)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

HR for OS was adjusted for residual disease, age and ascites in a multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

Not reported

Notes Median follow-up: 38 months (range: 1 to 199 months)

17-year death rate:

'Optimal' group: 105/236

'Suboptimal' group: 188/229

Median overall survival in relation to the 5 residual disease categories was:

NMRD: 106 months; gross < 0.5 cm: 66 months; 0.6 cm to 1.0 cm: 48 months; 1 cm to 2 cm: 33 months;
and > 2 cm: 34 months

Chi 2006  (Continued)
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Study characteristics

Methods Single-centre retrospective study

Participants N = 102 participants who received a diagnosis of International Federation of Gynecology and Obstetrics
(FIGO) stage IIIC or IV EOC between 2000 and 2016, received neoadjuvant chemotherapy, and present-
ed at least one of the following:

• High tumour dissemination (assessed by laparoscopic Fagotti score > 8 or Peritoneal Cancer Index >
15): 83 (81.4%)

• Stage IV: 38 (37.3%)

• Comorbidities (Charlson comorbidity score ≥ 1): 27 (26.5%)

• Poor performance status (ASA score ≥ 3): 58 (56.9%)

Participants were stratified according to their age: ≥ 70 vs < 70

Age (mean): 74.5 (≥ 70 years) and 58.3 (< 70 years)

FIGO: III - 64 (62.7%); IV - 38 (37.3%)

Histology: serous - 58 (56.9%); undifferentiated - 1 (1%); endometrioid - 14 (13.7%); sero-endometrioid -
21 (20.6%); clear cell - 3 (2.9%); unknown - 5 (4.9%)

Ascites (≥ 500 mL): 76 (74.5%)

Tumour grade: G1 - 0; G2 - 8 (7.8%); G3 - 80 (78.4%); unknown - 14 (13.7%)

CA-125 at diagnosis (median): 2934.1 (≥ 70 years) and 1462 (< 70 years)

Residual disease details All women received platinum-based regimens, according to standard first-line protocols. After receiv-
ing 3 cycles of NACT, women were evaluated by computed tomography (CT) scan or positron emission
tomography (PET)–CT scan; radiologic response was assessed according to RECIST 1.1. Women show-
ing complete response (CR) or partial response (PR) to chemotherapy, and considered respectable by
a gynaecologic oncologist team, underwent IDS. Women with either stable disease (SD) or progressive
disease (PD) after 3 NACT cycles were re-evaluated after 3 further chemotherapy cycles. Women show-
ing CR, PR or SD after 6 chemotherapy cycles underwent debulking surgery.

Carboplatin AUC5 and paclitaxel 175 mg/m2 every 3 weeks: 58 (56.9%)

Carboplatin AUC5, paclitaxel 175 mg/m2 and bevacizumab (15 mg/kg) on day 1 for 6 x 3-weekly cours-
es followed by bevacizumab single-agent maintenance for 22 cycles or until toxicity or progression: 11
(10.8%)
Carboplatin AUC5 every 3 weeks: 25 (24.5%)

Carboplatin AUC2 and paclitaxel 60 mg/m2 weekly: 5 (4.9%)
Carboplatin AUC2 weekly: 3 (2.9%)

Response to NAC (RECIST):

• Complete: 35 (34.3%)

• Partial: 33 (32.4%)

• Stable: 18 17.6%)

• Progressive: 13 (12.7%)

• Missing: 3 (2.9%)

Optimal cytoreduction defined as residual disease no greater than 1 cm (RD ≤ 1 cm) (n = 57; 67.1%)

• NMRD (described in study as RD0): 37/85 (43.5%)

• SVRD: 20 (23.5%)

• LVRD (RD > 1): 28 (32.9%)
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Outcomes Overall survival defined as interval from the date of initial diagnosis to the date of death or last fol-
low-up

Median overall survival: 25 months

Multivariate Cox PH model for overall survival adjusted for age, number of chemotherapy courses, de-
bulking surgery, ASA score, hypoalbuminaemia (defined as albuminaemia < 32 g/L), FIGO stage, pres-
ence of ascites, high tumour dissemination and Charlson comorbidity score:

• SVRD < 1 cm (including NMRD) (vs LVRD > 1): HR 0.29 (95% CI 0.127 - 0.662), P = 0.003

Progression-free survival defined as interval from the date of initial diagnosis to the date of first recur-
rence, death or last follow-up.

Median progression-free survival: 11 months

Multivariate Cox PH model for PFS adjusted for age, number of chemotherapy courses, debulking
surgery, ASA score, hypoalbuminaemia (defined as albuminaemia < 32 g/L), FIGO stage, presence of as-
cites ≥ 500 mL, high tumour dissemination and Charlson comorbidity score:

• SVRD < 1 cm (including NMRD) (vs LVRD > 1 cm): HR 0.43 (95% CI 0.205 to 0.935), P = 0.03

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. Overall survival defined as interval from the date of initial
diagnosis to the date of death or last follow-up.

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for residual disease, age, number of neoadjuvant chemotherapy courses, de-
bulking surgery, ASA score, hypoalbuminaemia (defined as albuminaemia < 32 g/L), FIGO stage, pres-
ence of ascites ≥ 500 mL, high tumour dissemination and Charlson comorbidity score

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; although appears all variables were used in the multivariate models

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. Progression-free survival defined as interval from the date
of initial diagnosis to the date of first recurrence, death, or last follow-up.

5. Adjustment for other prognostic factors (a-g): low risk
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HR for PFS was adjusted for residual disease, age, number of neoadjuvant chemotherapy courses, de-
bulking surgery, ASA score, hypoalbuminaemia (defined as albuminaemia < 32 g/L), FIGO stage, pres-
ence of ascites ≥ 500 mL, high tumour dissemination and Charlson comorbidity score.

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; although appears all variables were used in the multivariate models

Notes ASA score: 1: 5 (4.9%); 2: 36 (35.3%); 3: 51 (50%); 4: 7 (6.9%)

BMI (mean): 24.4 (≥ 70 years) and 25.5 (< 70 years)

Charlson comorbidity score ≥1: 27 (26.5%)

Procedures before NAC: diagnostic laparoscopy: 78 (27.7%); clinical exam/imaging: 196 (69.5%); un-
known: 8 (2.8%)

Cio=i 2018  (Continued)

 
 

Study characteristics

Methods Retrospective study

Participants 218 women with stage III non-serous EOC

Median age of women was 54 (range: 18 to 78) years

Stage, n (%):

• IIIA1: 55 (25.5%)

• IIIA2: 14 (6.4%)

• IIIB: 34 (15.6%)

• IIIC: 115 (52.8%)

55 (25.2%) women underwent maximal CRS, 163 (74.8%) had optimal debulking

Histopathology, n (%): endometrioid 64 (29.4%), mucinous 61 (28%), mixed 39 (17.9%), clear 54 (24.8%)

Ascites, n (%): present 122 (56%), absent 96 (44%)

Serum CA 125 (median, IU/mL): ≥ 240 IU/mL 109 (50%), < 240 IU/mL 109 (50%)

Grade 1: 31 (14.2%), Grade 2: 57 (26.1%), Grade 3: 76 (34.9%)

Turkey

Residual disease details Speciality of surgeon: gynaecologic oncologist

All women underwent maximal or optimal primary CRS followed by 6 cycles of carboplatin plus pacli-
taxel chemotherapy

Residual disease was noted as follows:

• NMRD after primary CRS: 55 (25.2%)

• 'Optimal' cytoreduction, defined as SMRD (≤ 1 cm): 163 (74.8%)

Outcomes HR for prognostic factors for OS:

• Age 51 to 69 years vs ≤ 50 years (HR 1.73, 95% CI 1.23 to 2.66)

• Age ≤ 50 vs ≥ 70 years (HR 2.6, 95% CI 1.215 to 5.591)

Cuylan 2018 
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• NMRD (HR 0.31, 95% CI 0.166 to 0.615)

HR for prognostic factors for PFS:

• Bilaterality (HR 1.44, 95% CI 1.01 to 2.056)

• Age (HR 2.25, 95% CI 1.176 to 4.323)

• NMRD (HR 0.34, 95% CI 0.202 to 0.58)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for age, maximal cytoreduction and stage in multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): low risk

HR for PFS was adjusted for age, maximal cytoreduction and stage in multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Notes Median duration of follow-up was 31.5 (range: 1 to 20) months

5-year PFS rate was 34.8%

5-year OS rate was 44.2%, median OS was 47 months (95% CI 36.12 to 57.88)

A univariate analysis showed an OS rate of 81.2% the maximal CRS group

Status: alive 109 (50%); dead 109 (50%)
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Study characteristics

Methods Multicentre retrospective and single-centre prospective cohort

Prospective data collection was to explore minimally-invasive surgery following NACT

Participants All participants received NACT followed by interval debulking surgery for an advanced ovarian, fallopi-
an tube or primary peritoneal cancer

At Duke, information on women receiving NACT was collected retrospectively between January 2000
and September 2013 and prospectively (with subject informed consent after October 2013). At the Ohio
State University and the University of Oklahoma, subjects were identified retrospectively. Women at all
3 institutions were included if they were diagnosed prior to 30 June 2017 to allow for at least 12 months
of post-diagnosis follow-up.

N = 282 participants with advanced ovarian, fallopian tube or primary peritoneal cancer

Median age: 63.9 (range: 34.1 to 84.8)

Race: Caucasian – 229 (81.2%)

FIGO: IIIC – 114 (40.4%); IV – 101 (35.8%); presumed AOC – 57 (20.2%); unknown stage – 10 (3.5%)

Histology: serous – 227 (80.5%); undifferentiated – 4 (1.5%); endometrioid – 1 (0.4%); mixed – 5 (1.8%);
clear cell – 5 (1.8%); NOS – 21 (7.5%); unknown – 15 (5.3%)

Ascites: 88 (31.2%)

Residual disease details Carboplatin and paclitaxel: 87.2%

Median NACT cycles: 4 (range: 2 to 10)

Indication for NACT: disease volume - 80 (28.4%); comorbidities - 19 (6.7%); both - 29 (10.3%)

Median surgery duration, minutes: 194 (range: 45 to 459)

Determination of resectability: diagnostic laparoscopy – 78 (27.7%); clinical exam/imaging – 196
(69.5%); unknown – 8 (2.8%)

Surgical approach at IDS: laparoscopy only – 27 (9.6%); laparoscopy converted to laparotomy – 26
(9.2%); exploratory laparotomy only – 221 (78.4%)

Median surgical complexity score: 2

Surgical complexity score:

• Low (0 to 3): 193 (68.4%)

• Moderate (4 to 7): 80 (28.4%)

• Complex (8 to 9): 9 (3.2%)

Intraoperative complications: 23 women (8.7%). Bowel injuries (including serosal injuries) (n = 16);
bladder (n = 6); vascular injuries (n = 6).

Postoperative complications were seen in 62 women (22%) prior to hospital discharge and included:

• Ileus/small bowel obstruction: 26 (9.2%)

• Pulmonary issues: 12 (4.3%)

• Altered mental state: 10 (3.6%)

• Wound cellulitis/haematoma, UTI and cardiac concerns: 5 (1.8%)

• Re-operation: 1 (0.4%)

32 (11.3%) experienced complications after discharge and within 30 days of surgery
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18 (6.4%) re-admitted. Data for reasons for re-admission available for n = 7: infectious complications
(n = 3), gastrointestinal dysmotility (n = 3), acute renal failure related to urinary retention (n = 1). 2 re-
quired re-operation during re-admission. 1 underwent re-operation in outpatient setting for wound de-
bridement.

Optimal cytoreduction defined using two methods: NMRD (described in study as RD0) (n = 165/271;
60.9%) or SVRD ≤ 1 (n = 228/271; 84.1%). The latter definition is used in multivariable analysis.

• NMRD: 165 (60.9%)

• SVRD: 63 (23.2%)

• LVRD 1 cm to 2 cm: 6 (2.2%)

• LVRD > 2 cm: 37 (13.7%)

• Missing (n = 11)

Outcomes Disease-specific overall survival (DSS) defined as time from completion of adjuvant chemotherapy to
death due to cancer

Median disease-specific overall survival (DSS): 24.8 months

Median DSS in RD ≤ 1: 25 months

Median DSS in RD > 1: 23.5 months

Multivariable Cox PH for DSS adjusted for ASA score, age, SCS and major morbidity:

• LVRD > 1 cm (vs SVRD ≤ 1 cm): HR 1.7 (95% CI 1.1 to 2.8), P = 0.03

No deaths within 30 days of IDS

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Adequate cut-oG for residual disease used. Multicentre design may introduce heterogeneity in mea-
surement of RD.

Outcome level assessment:

Outcome: disease-specific survival

4. Outcome measurement (a-c): high risk

Overall survival not used as outcome. Rather, disease-specific survival was used. Disease-specific sur-
vival (DSS) defined as time from completion of adjuvant chemotherapy to death due to cancer.

5. Adjustment for other prognostic factors (a-g): high risk

Age arbitrarily categorised; ASA score dichotomised. Model predicting DSS adjusted for ASA score, age,
SCS, presence of major morbidity. Few of these were deemed important prognostic factors.

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; data driven based on P values of univariate associations

Outcome: progression-free survival
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Not reported

Notes —
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Study characteristics

Methods This is a prospective study of women with FIGO stage IIIC ovarian cancer treated with primary cytore-
ductive surgery followed by platinum-based chemotherapy between 1990 and 2002 at a single North
American institution

Participants 408 consecutive women presenting with stage IIIC epithelial ovarian cancer form the study group

The median age at study entry was 62.8 years (range: 24 to 91)

All women presented with FIGO stage IIIC epithelial ovarian cancer: 408 (100%)

Tumour cell type: serous: 239 (58.5%), unspecified adenocarcinoma: 98 (24%), endometrioid: 32 (8%),
clear cell: 10 (2.5%), mucinous: 18 (4.5%), mixed: 9 (2%), transitional cell: 2 (0.5%)

Tumour grade: 1: 21 (5%), 2: 82 (20%), 3: 304 (75%), unspecified: 1 woman

Volume of ascites: none: 20 (5%), ≤ 1000 mL: 114(28%), > 1000 mL: 249(61%), not recorded: 24(6%)

GOG performance score: 0: 17 (4%), 1: 88 (21.5%), 2: 177 (43.5%), 3: 59 (14.5%), 4: 2 (0.5%), unspecified:
65 (16%)

Preoperative tumour volume:

Location of the largest metastases: omentum and adjacent structures: 228 (56%), pelvis: 102 (25%),
retroperitoneal lymph nodes: 34 (8%), diaphragm: 12 (3%), other (large bowel, small bowel, mesentery,
etc): 32 (8%)

Largest metastatic disease: < 10 cm: 104 (26%), > 10 cm: 302 (74%)

Residual disease details Residual disease was noted as follows:

1. NMRD: 351 (86%)

2. SVRD: 41 (10%)

3. LVRD (> 1 cm): 16 (6%)

Surgery was undertaken by a gynaecological oncologist and disease was assessed intraoperatively in
each of the following 5 regions: the le. and right upper abdominal quadrants, the pelvis, the retroperi-
toneum and the central abdomen. A specifically defined numerical rank of 0 to 3 was assigned to each
of the 5 regions and the ranks for each of the 5 regions were summed to give a total score before cytore-
duction.

'Optimal' cytoreduction was defined as complete cytoreduction with no visible residual disease. The
authors have previously described in other publications how this can be achieved at different anatomi-
cal sites but recourse to bowel resection was routine as was pelvic and para-aortic nodal dissection.

Postoperative chemotherapy was platinum-based: cisplatin (50 to 100 mg/m2) or carboplatin (300 to

400 mg/m2) given in combination therapy with either cyclophosphamide or paclitaxel every 3 weeks
for a planned 6 to 8 cycles.

Outcomes Overall survival: HR adjusted for sum of rankings (a numerical ranking system was devised to reflect the
continuum of progressively extensive tumour involvement for 5 anatomic regions) using a Cox model:

SVRD vs NMRD: HR 2.32 (95% CI 1.20 to 5.37)
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Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

77



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

LVRD (> 1 cm) vs NMRD HR: 2.98 (95% CI 1.74 to 5.23)

Direct surgical morbidity and mortality

Postoperative mortality occurred in 10 (2.5%) women

Other morbidity including surgically related systemic morbidity such as chest infection, thromboem-
bolic disease and cardiovascular events have not been reported

Recovery

The median length of hospital stay was 10 days

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. Survival was measured in months from the date of prima-
ry surgery to the time of death or last follow-up appointment using life table analysis.

5. Adjustment for other prognostic factors (a-g): high risk

HR for OS was adjusted for residual disease and sum of rankings (a numerical ranking system was de-
vised to reflect the continuum of progressively extensive tumour involvement for 5 anatomic regions)
in a multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

Not reported

Notes The median follow-up interval was 32.8 months

Survival was measured in months from the date of primary surgery to the time of death or last fol-
low-up appointment using life table analysis. Survival outcomes were analysed based on the numerical
ranking of disease in each anatomical region, the sum of the ranking and the cytoreductive outcome.

The median survival was 58.2 months (24% to 91%) and the estimated 5-year survival was 49%

Ranking of disease load

349 (85.5%) of women had ranking in all 5 designated regions. Ranking was not possible in the rest be-
cause lymph node dissection was deferred in 48 women (12%) or the pattern of spread was inconsis-
tent with ranking criteria in 16 women (4%).
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On univariate analysis, categorisation of the sum of ranking scores (0 to 5 vs 6 to 10, vs ≥ 11), as well as
ranking in the le. upper abdominal quadrant and in the central abdomen were statistically important
determinants of survival.

Univariate analysis showed that any rank score over zero (any disease) in the le. upper abdominal
quadrant (P = 0.01) and in the central abdominal region (P = 0.04) adversely affected survival. An effect
of the anatomical site of disease on survival was not confirmed on multivariate analysis.

On multivariate analysis, survival was most influenced by the completeness of cytoreduction (P =
0.001), and less influenced by the categorised sum of rankings (P = 0.05).

This study demonstrates that high rates of complete cytoreduction can be achieved within dedicated
teams with suitable training. The independent effect of completeness of cytoreduction on survival is
confirmed though the median length of follow-up in the report is modest.

Eisenkop 2003  (Continued)

 
 

Study characteristics

Methods Retrospective study

Participants 625 women who underwent primary staging or debulking surgery for high-grade serous ovarian cancer
(HGSC)

Age at diagnosis, median (range), years: 56 (30 to 84)

FIGO stage: early (I,II) - 58 (9.3%); advanced (III, IV) - 567 (90.7%)

Performance status: 0 to 379 (60.6%); 1 to 202 (32.3%); 2 to 44 (7.0%)

132 (21.1%) underwent bowel resection; 91 (14.6%) underwent upper abdominal surgery; 104 (16.6%)
underwent lymphadenectomy

CA-125: < 500 U/mL - 144 (23.6%); ≥ 500 U/mL - 465 (76.5%)

Ascites: no - 75 (12%); < 500 mL - 104 (16.7%); ≥ 500 mL - 445 (71.3%)

China

Residual disease details Speciality of surgeon not reported

After primary cytoreduction, all women received platinum-based intravenous chemotherapy

Chemotherapy regimen:

• Paclitaxel + carboplatin - 518 (82.9%)

• Other platinum and taxane agents - 91 (14.6%)

• Platinum and other agents - 16 (2.6%)

Majority (441, 70.6%) of women had completed 6 to 8 cycles at intervals of 3 weeks

R0 was defined as NMRD after surgery and was noted as follows:

• No - 209 (33.4%)

• Yes - 416 (66.6%)

Outcomes PFS was defined as the time interval from the date of primary surgery to the date of disease progres-
sion or recurrence

Median PFS was 18 months; 2-year PFS was 38.4%; 5-year PFS was 21.4%

Feng 2016 
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OS was defined as the time interval from the date of the primary surgery to the date of death or last fol-
low-up

2-year OS was 82.5%; 5-year OS was 51.4%

At the time of analysis, 355 (56.8%) women were still alive

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of OS. OS was defined as the time interval from the date of the primary
surgery to the date of death or last follow-up

5. Adjustment for other prognostic factors (a-g): unclear risk

Multivariate models for OS adjusted for age, FIGO stage and time to chemotherapy

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection strategy into multivariate model. Unclear on
reasoning behind inclusion of other prognostic factors in Cox models.

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of PFS; PFS was defined as the time interval from the date of primary
surgery to the date of disease progression or recurrence

5. Adjustment for other prognostic factors (a-g): unclear risk

Multivariate models for PFS adjusted for age, FIGO stage and time to chemotherapy.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection strategy into multivariate model. Unclear on
reasoning behind inclusion of other prognostic factors in Cox models.

Notes The median (range) follow-up time was 29 (3 to 100) months

The median (range) of time to chemotherapy (TTC) was 15 (4 to 62) days. TTC was longer for women
who underwent bowel resection (P < 0.001). There were no differences in PFS and OS between women
initiating chemotherapy before and after 15 days (P = 0.604 and 0.826 respectively) or among 4 groups
categorised by quartile values (< 10 days, 10 to 14 days, 15 to 20 days, or ≥ 21 days after surgery) (P =
0.471 and 0.516, respectively). The time interval between surgery and chemotherapy seemed to have
no prognostic impact on women with HGSC within 6 weeks.

Length of hospital stay not reported
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Study characteristics

Methods Prospective multicentre study

Participants 191 women with stage IIIA to IV primary ovarian cancer. Stage IIIa: 3, IIIb: 8, IIIc: 147, IV: 33

ECOG performance status (only available for 183 women) 0: 113, 1: 60; 2/3: 10

Age < 57: 98, > 57: 93

Histological subtypes; serous: 182, mixed serous:1, serous/clear cell: 4, undifferentiated: 4

Tumour grade 1/2: 51, 3: 140

Residual disease details All women underwent primary surgery. All women received postoperative intravenous or intraperi-
toneal platinum-based chemotherapy.

Women that received neoadjuvant chemotherapy were excluded

Postoperative residual disease defined as

• NMRD (n = 121)

• Macroscopic or 'suboptimal' if residual tumour lesions of any size or number (n = 70)

Outcomes Median follow-up was 42 months

3-year OS: HR of NMRD vs macroscopic RD: 2.95 (95% CI 1.87 to 4.67)

HR adjusted for interval between surgery and start of chemotherapy, tumour stage, age and extent of
surgery

Morbidity

Intraoperative complications included bladder injury (2), ureteral injury (1), intestinal injury (1), vas-
cular injury (2), other operative injury (1). 9 of 185 women required blood transfusions. Postoperative
complications comprised surgical site complications (35), medical complications (42), infectious com-
plications (22) and reoperation's (22).

Adjuvant chemotherapy

• Intravenous carboplatin/taxane 1 cycle (3), 3 cycles (3), 4 cycles (6), 5 cycles (9), 6 cycles (139), 7 cycles
(5), 8 cycles (4), 9 cycles (1)

• Intraperitoneal platinum/taxane (13)

• 9 women had single agent carboplatin: 2 cycles (1), 3 cycles (1), 6 cycles (7)

• 1 women received carboplatin/liposomal doxorubicin

Risk of bias (QUIPS) 1. Study participation (a-f): unclear risk

Adequate number of participants and description of target population. Baseline characteristics, sam-
pling frame and period/place study took place presented clearly. Though, inclusion criteria not de-
tailed.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Hofstetter 2013 
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Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcomes

5. Adjustment for other prognostic factors (a-g): unclear risk

Interval from primary surgery to chemotherapy (continuous) arbitrarily dichotomised along the medi-
an. Multivariate model predicting OS adjusted for interval from surgery to chemotherapy, FIGO stage,
age and extent of surgery

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; variable selection strategy into multivariate model unclear. HRs for centre
not included in the results for multivariate analysis. There were other factors that were also significant
at univariate analysis but were not included in multivariate model.

Outcome: progression-free survival

Not reported

Notes The median time interval from primary surgery to the start of platinum-based chemotherapy was 28
days (range: 4 to 128). Women who received the first cycle of chemotherapy less than 28 days after
surgery had a significantly improved 3-year survival rate of 70% as opposed to 60% in women with a
later start of cytotoxic treatment.

Hofstetter 2013  (Continued)

 
 

Study characteristics

Methods Single-centre retrospective analysis of medical records

Participants N = 124 women with advanced EOC who received NACT-IDS therapy at the Cancer Institute Hospital
(Tokyo, Japan) between 2000 and 2008.

Median age: 58 (range: 29 to 83)

FIGO: IIIB – 6 (4.8%); IIIC – 77 (62.1%); IV – 41 (33.1%)

Histology: serous – 105 (84.6%); mixed adenocarcinoma or carcinosarcoma included serous compo-
nent – 10 (8.1%); non-serous – 9 (7.3%)

Median CA-125 at pre-NACT, U/mL: 1569.4 (range: 13.5 to 24821)

Median CA-125 post-NACT, U/mL: 15.8 (range: 2.3 to 1965.1)

Lymph node metastasis: positive – 49 (39.5%); negative – 41 (33.1%); not evaluated – 34 (27.4%)

Residual disease details Strategy for NACT-IDS therapy consisted of intensive chemotherapy (6 or more cycles) aimed at com-
plete resection during IDS and pathological complete response followed by maximum debulking
surgery included systematic retroperitoneal lymphadenectomy in principle. After about 6 cycles of
NACT, we then performed IDS unless the disease had progressed. After IDS, ACT was generally adminis-
tered for about 3 cycles using the same regimen. However, some women did not receive 3 cycles of ACT
due to having undergone intensive chemotherapy before surgery or having undergone highly invasive
surgery. Conversely, more than 3 cycles of ACT were necessary in the case of some women for whom
complete resection was not achieved.

Method to diagnose: laparotomy - 62 (50%); non-laparotomy - 62 (50%)

Iwase 2015 

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

82



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Median NACT cycles: 6 (range: 2 to 9)

NACT regimen: ifosfamide, epirubicin and cisplatin (IEP) including cyclophosphamide, adriamycin and
cisplatin (CAP) – 44 (35.5%); paclitaxel and carboplatin (TC) including docetaxel and carboplatin (DC) –
80 (64.5%); irinotecan (CPT) base – 3 (2.4%)

Surgical procedure at IDS: exploratory laparotomy – 11 (8.9%); total abdominal hysterectomy, bilater-
al salpingo-oophorectomy, and omentectomy (TAH + BSO + OM) – 10 (8.1%); TAH + BSO + OM + excision
of other organs – 17 (13.7%); TAH + BSO + OM + retroperitoneal lymphadenectomy – 48 (38.7%); TAH +
BSO + OM + excision of other organs + retroperitoneal lymphadenectomy – 38 (30.6%)

Median operative blood loss, mL: 1291 (range: 220 to 5640)

Blood transfusion: 72 women (70.6%)

Median adjuvant CT cycles: 3 (range: 1 to 8)

ACT regimen: ifosfamide, epirubicin and cisplatin (IEP) including cyclophosphamide, adriamycin and
cisplatin(CAP) – 25 (20.2%); paclitaxel and carboplatin (TC) including docetaxel and carboplatin (DC) –
65 (52.4%); docetaxel and cisplatin (DP) including docetaxel (DTX) – 22 (17.7%); others – 7 (5.6%)

'Optimal' cytoreduction defined as SVRD < 1 cm (n = 113; 91.1%)

• NMRD: 98 (79%)

• SVRD (RD < 1): 15 (12.1%)

• LVRD (RD ≥ 1): 11 (8.9%)

* Note: in multivariable analysis, it is RD > 0 cm vs NMRD

Outcomes 2-year OS: NMRD (88.8%); SVRD (40%); LVRD (≥ 1 cm) (36.3%)

5-year OS: NMRD (43.4%); SVRD (0%); LVRD (≥ 1 cm) (0%)

Multivariable Cox PH for overall survival adjusted for FIGO stage, histological subtype, NACT cycles,
NACT regimen, systematic lymphadenectomy, excision of other organ(s), ascites cytology, lymph node
metastasis:

• RD > 0 cm (vs NMRD): HR 4.03 (95% CI 2.39 to 7.16), P < 0.001

2-year PFS: NMRD (39.8%); SVRD (< 1 cm) (13.3%); LVRD (≥ 1) (0%)

Risk of bias (QUIPS) 1. Study participation (a-f): unclear risk

Number of participants below the minimum cutoff of n = 100 for this meta-analysis. Adequate descrip-
tion of target population. Baseline characteristics, eligibility criteria, sampling frame and period/place
study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

Iwase 2015  (Continued)
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Adjustment for large number of important PFs (FIGO stage, histological subtype, NACT cycles, NACT
regimen, systematic lymphadenectomy, excision of other organ(s), ascites cytology, lymph node
metastasis)

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; criteria for variable selection for univariate and multivariate Cox PH for OS
unspecified

Outcome: progression-free survival

Progression-free survival mentioned in methods but not reported in results

Notes Median follow-up, months: 39.5 (range: 5 to 142)

Exclusion criteria: synchronous or metachronous (within 5 years) malignancies other than carcinoma in
situ, missing data because women were referred to a different institution for initial treatment, received
only palliative therapy after exploratory laparotomy, stage III disease without macroscopic peritoneal
dissemination (e.g. pT1N1, pT2N1, pT3aN0 and pT3aN1), and received PDS-ACT therapy as initial treat-
ment.

Finally, excluding women who were not able to undergo IDS because of disease progression during
NACT.

Iwase 2015  (Continued)

 
 

Study characteristics

Methods Single-centre retrospective analysis of medical records

Participants N = 203 women diagnosed with stage IIIC to IV ovarian, fallopian tube or primary peritoneal cancer (ac-
cording to postoperative pathology reports) who underwent treatment with interval surgery after NACT
at the Istanbul University Gynecological Oncology Department between January 2002 and December
2012.

Median age: 59 (range: 28 to 84)

FIGO staging not reported

Histology: serous – 171 (84.2%); undifferentiated – 1 (0.4%); endometrioid – 2 (0.9%); carcinosarcoma
– 7 (3.4%); mixed – 2 (0.9%); clear cell – 4 (1.9%); mesothelioma – 2 (0.9%); Brenner tumour – 1 (0.4%);
missing – 10 (4.9%)

Visible tumour in diaphragm/liver: 29 (14.3%)

Presence of tumour in omentum: macroscopic – 144 (70.9%); tumour-free – 44 (21.6%); no macroscopic
– 14 (6.9%); missing – 1

Median lymph node count 10 (range: 2 to 24)

Nodal metastasis: 3

Residual disease details NAC consisted of a carbo-platinum (area under the curves 5 to 6) and paclitaxel (135 to 175 mg/m2)
regimen every 3 weeks

Median NACT cycles: 6 (range: 1 to 10)

Pelvic +/- para-aortic lymphadenectomy performed in n = 25 women (12.3%)

Extra-surgical procedure: bowel resection (n = 4); splenectomy (n = 1)

Kaban 2017 
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Intraperitoneal port placement: 13 (6.4%)

After surgery, all women continued chemotherapy with 2 to 6 additional cycles

'Optimal' cytoreduction defined as SVRD:

• SVRD (RD ≤ 1): 165 (81.3%)

• LVRD (RD > 1): 36 (17.9%)

• Missing (n = 2)

Outcomes Overall survival (OS) was defined as the time from initial treatment to death or to the last follow-up ex-
amination.

5-year OS: 33.4%

Median OS: 37.5 months

Median OS in RD ≤ 1 cm: 40.6 months

Median OS in RD > 1 cm: 21.3 months

Multivariable Cox PH for OS adjusted for age, lymphadenectomy, macroscopic tumour in omentum,
number of chemotherapy cycles:

• LVRD (> 1 cm) (vs SVRD): HR 1.629 (95% CI 1.024 to 2.593), P = 0.039

Risk of bias (QUIPS) 1. Study participation (a-f): unclear risk

Adequate number of participants and description of target population. Baseline characteristics, sam-
pling frame and period/place study took place presented clearly. Though, inclusion criteria not de-
tailed.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD; 201 (99%) with available RD data

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of OS which was defined as the time from initial treatment to death or
to the last follow-up examination.

5. Adjustment for other prognostic factors (a-g): unclear risk

Number of chemotherapy cycles dichotomised along arbitrary cut-oG. Model predicting OS adjusted for
age, lymphadenectomy, macroscopic tumour in omentum, number of chemotherapy cycles. Inclusion
of other important PFs in model may alter results.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear how variables selected for multivariate models. But age was includ-
ed even though it was not significant at univariate, suggesting some assessment of clinical judgment in
selection of important PFs.

Outcome: progression-free survival

Not reported

Kaban 2017  (Continued)
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Notes Median follow-up, months: 34.5 (range: 1 to 124)

Kaban 2017  (Continued)

 
 

Study characteristics

Methods Retrospective, multicentre cohort study

Participants 793 women with FIGO stage IIIB to IV

Median age, years (range) (% < 55 years): 60 (19 to 88)

ECOG performance status (PS): 0 to 683 (86.1%); > 0 to 110 (13.9%)

FIGO stages, n (%):

• IIIB - 110 (13.9%)

• Stage IIIC - 318 (40.1%)

• Stage IV - 365 (46.0%)

Ascites, mL: ≤ 500 to 450 (56.7%); > 500 to 343 (43.3%)

Histology: high-grade serous - 660 (83.2%); others - 133 (16.8%)

Surgical complexity score: low/intermediate (≤ 7) - 165 (20.8%); high (≤ 8) - 628 (79.2%)

Lymph node dissection: systematic - 472 (59.5%); sampling - 111 (14%); no - 210 (26.5%)

CDC: 0 to 2 - 593 (74.8%); 3 to 4 - 176 (22.1%); 5 - 24 (3.0%)

Germany

Residual disease details Procedure performed by accredited gynaecological oncologist

All women underwent primary cytoreductive surgery followed by postoperative systemic therapy with
platinum-based chemotherapy

Residual disease was noted as follows, n (%):

• NMRD: 482 (60.8%)

• SVRD (1 mm to 10 mm): 226 (28.5%)

• LVRD (> 10 mm): 85 (10.7%)

Women were divided into 3 groups based on their age-adjusted Charlson Comorbidity Index (ACCI): low
(0 to 1), intermediate (2 to 3), and high (≥ 4)

Postoperative surgical complications were graded according to the Clavien-Dindo classification (CDC)

Outcomes Multivariate analysis of prognostic factors for OS:

Residual disease (versus NMRD):

• SVRD (1 mm to 10 mm): HR 1.96 (95% CI 1.55 to 2.46)

• LVRD (> 10 mm): HR 2.75 (95% CI 2.01 to 3.77)

Multivariate analysis of prognostic factors for high complications (CDC 3 to 5):

• Surgical complexity score: high (≤ 8): RR 1.70 (95% CI 1.01 to 2.85)

• Blood loss: ≥ 500: RR 1.0 (95% CI 0.64 to 1.44)

Kahl 2017 
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• Duration of surgery, minutes: ≥ 360: RR 1.84 (95% CI 1.24 to 2.72)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Ascites dichotomised along arbitrary cutoff of 500 mL. Multivariate model predicting OS adjusted for
ACCI, ECOG, FIGO stage, histology and ascites.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; criteria for variable selection into multivariate model is unclear. Dichotomi-
sation of continuous variables also apparent.

Outcome: progression-free survival

Not reported

Notes After a median follow-up was 47 months (interquartile range 18 to 87 months), 397 (50.1%) women had
died.

Significant differences between the 3 ACCI groups were detected for performance status (ECOG 0:
95.7% vs 84.2% vs 65.9%) and residual disease (NMRD 70.7% vs 55.3% vs 49.6%).

Residual disease after debulking surgery was significantly more frequent in women with a high ACCI
compared with women with an intermediate or low ACCI (50.4% vs 44.7% vs 29.3%)

The mortality rate in the low-ACCI group was 1.2%, in the intermediate-ACCI group it was 2.3% and it
was 9.8% for the high-ACCI group

Kahl 2017  (Continued)

 
 

Study characteristics

Methods Retrospective analysis of primary trials

Participants 5055 participants with stages I to IV ovarian cancer from AGO Study groups were included in Klar 2016.
A total of 4488/5130 (87.5%) were stage III/IV in the 4 reported trials that were included in Klar 2016 and
n = 4850 were included in the RD analysis.

AGO-OVAR 3 trial: n = 798

Klar 2016 
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• FIGO stage IIIA to IV: 717/798 (89.85%)

• Postoperative residual tumour size, n (%): unknown: 4; ≤ 1 cm: 488 (62.6%); > 1 cm: 291 (37.4%)

AGO-OVAR 5 trial: n = 1308

• FIGO stage IIIA to IV: 1191/1308 (91.06%)

• Postoperative residual tumour size, n (%): unknown: 122; ≤ 1 cm: 799 (67.4%); > 1 cm: 387 (32.6%)

AGO-OVAR 7 trial: n = 1282

• FIGO stage IIIA to IV: 1156/1282 (90.17%)

• Postoperative residual tumour size, n (%): unknown: 151; ≤ 1 cm: 773 (68.3%); > 1 cm: 358 (31.7%)

AGO-OVAR 9 trial: n = 1716

• FIGO stage IIIA to IV: 1424/1742 (81.75%)

• Postoperative residual tumour size, n (%): unknown: 156; ≤ 1 cm: 1.111 (70.1%); > 1 cm: 475 (29.9%)

Total cohort characteristics:

Overall mean age of all women was 57.4 years (standard deviation, 10.53)

FIGO 1A to IIA: 184 (3.6%); FIGO IIB to IIIB: 1182 (23.4%); FIGO IIIC to IV: 3684 (72.9%)

ECOG 0: 1999 (39.7%); ECOG 1: 2544 (50.5%); ECOG 2: 490 (9.7%); ECOG 3: 2 (0%); ECOG 4: 1 (0%)

BMI: underweight: 330 (6.5%); normal weight: 2099 (41.5%); overweight: 2626 (51.9%)

Residual tumour: NMRD: 1779 (36.7%); SVRD (1 mm to 10 mm): 1442 (29.7%); LVRD (> 10 mm): 1629
(33.6%)

Grading: G1: 399 (8.3%); G2: 1572 (32.9%); G3: 2574 (53.8%); G4: 225 (4.7%); GX: 10 (0.2%)

Histology: serous: 3656 (72.4%); endometrioid: 428 (8.5%); mucinous: 219 (4.3%); undifferentiated: 214
(4.2%); others: 533 (10.6%)

Death: tumour related: 2686 (94.8%); therapy associated: 24 (0.8%); other: 124 (4.4%)

Germany, Austria and France

Residual disease details Speciality of surgeon not reported

All women underwent surgical cytoreduction followed by chemotherapy regimens:

AGO-OVAR 3 trial: comparison of the combination of carboplatin/paclitaxel with paclitaxel/cisplatin

AGO-OVAR 5 trial: comparison of carboplatin/paclitaxel and epirubicin with carboplatin/paclitaxel

AGO-OVAR 7 trial: comparison of carboplatin/paclitaxel followed by topotecan with carboplatin/pacli-
taxel

AGO-OVAR 9 trial: comparison of carboplatin and paclitaxel with or without gemcitabine

Outcomes The effect of young age on PFS and OS in a multivariate analysis including all potential confounders

FIGO III to IV versus IIB to IIIB:

• PFS (HR 1.55, 95% CI 1.40 to 1.71)

• OS (HR 1.51, 95% CI 1.34 to 1.70)

Residual tumour NMRD versus SVRD:

• PFS (HR 0.47, 95% CI 0.43 to 0.52)

• OS (HR 0.43, 95% CI 0.38 to 0.49)

Klar 2016  (Continued)
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Residual tumour LVRD (> 10 mm) versus SVRD (1 mm to 10 mm):

• PFS (HR 1.22, 95% CI 1.12 to 1.33)

• OS (HR 1.21, 95% CI 1.10 to 1.33)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place of study presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Adequate cut-oG for residual disease used. As data come from different trials, this may introduce het-
erogeneity in measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Age and BMI dichotomised. Tumour grading also dichotomised. Multivariate model for OS adjusted for
ECOG, BMI, FIGO stage, tumour grading and histology.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear on reasons why the particular specific set of variables were selected
for univariate screening. Criteria for variable selection into multivariate models unclear. Dichotomisa-
tion of continuous variables apparent.

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Age and BMI dichotomised. Tumour grading also dichotomised. Multivariate model for PFS adjusted for
ECOG, BMI, FIGO stage, tumour grading and histology.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear on reasons why the particular specific set of variables were selected
for univariate screening. Criteria for variable selection into multivariate models unclear. Dichotomisa-
tion of continuous variables apparent.

Notes Follow-up times:

• AGO-OVAR 3 trial: women were followed for nearly 50 months in the trial

• AGO-OVAR 5 trial: median follow-up time for surviving women in both groups was 42 months (range
0 to 61 months)

• AGO-OVAR 7 trial: median KM follow-up time was 54 months for both groups

• AGO-OVAR 9 trial: median follow-up time was 49 months in both groups

Klar 2016  (Continued)
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Study characteristics

Methods Retrospective review of medical records

Participants Women with stage IIIC to IV primary ovarian cancer and managed with the intention of complete tu-
mour cytoreduction (NMRD) followed by treatment with Taxol and platinum-based chemotherapy

Women had to be 65 years of age and older

Exclusion: women who received neoadjuvant chemotherapy, underwent initial surgical debulking at
another facility or had borderline tumour histology or non-epithelial cancer. Women who required
emergent/urgent surgical intervention due to a small bowel obstruction were included if the stated pri-
mary surgical goal was to achieve complete cytoreduction, otherwise they were excluded.

N = 280

Mean age 73.5 years (range: 65 to 89); 33% 80 years or older

The group of women was divided into 4 age groups: 65 to 69, 70 to 74, 75 to 79, over 80 for statistical
analysis

ASA 1 to 2: 96, 3 to 4: 181

Stage IIIC: 210, Stage IV: 67

Histological subtype; serous: 205, mucinous: 6, endometrioid: 17, clear cell: 6, other: 43

40% albumin > 3.0 g/dL

Mean creatinine = 1.05

USA

Residual disease details Type of surgeon not reported

Postoperative residual disease was defined as:

• NMRD 61 (21.8%)

• SVRD (0 cm to 1 cm) 120 (42.8%)

• LVRD (> 1 cm) 95 (35.5%)

The surgical complexity score (SCS) was assigned based on the extent of surgical effort and is calculat-
ed based on the number and type of procedures the women underwent. High complexity is defined if
the score is over 7, and low complexity if the score is 3 or less.

Outcomes OS

HR (LVRD (> 1 cm) vs NMRD) 4.51 (95% CI 2.92 to 7.17)

HR (SVRD vs NMRD) 2.24 (95% CI 1.48 to 3.49)

HRs adjusted for creatinine, surgical complexity score, FIGO stage and age group

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Langstraat 2011 
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Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): unclear risk

Ascites was dichotomised with arbitrary cutoff of 1000 mL. Age as defined as a continuous and categor-
ical variable in univariate analysis. CA-125 dichotomised with arbitrary cutoff of 750 U/mL. Creatinine
dichotomised arbitrarily. Multivariate model predicting OS adjusted for creatinine, surgical complexity
score, FIGO stage and age.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection strategy into multivariate model

Outcome: progression-free survival

Not reported

Notes Mean follow-up was of 3.2 years (range 0 to 15.8 years)

30-day mortality was observed in 12 of 280 (4.3%) women

Older women who underwent surgery had a poorer performance score, higher mean creatinine, low-
er mean albumin and were more likely to have stage III disease. Only 15% of women who underwent
surgery in the oldest age group had stage IV disease, compared to 26% of the rest of the cohort.

Survival benefit was most apparent with complete cytoreduction but this benefit decreased with in-
creasing age (median survival 5 years versus age group 65 to 69 at 5.9 years.

Despite the trend towards lower surgical complexity in the older women over age 80 years (45%), there
was a significant increase in surgical morbidity, mortality and the inability to receive chemotherapy.
Similar trend was seen in women aged > 75 years.

Langstraat 2011  (Continued)

 
 

Study characteristics

Methods Retrospective, multicentre cohort study in 9 referral centres of France, constituting the FRANCOGYN
study group

Participants 501 women with histologically confirmed advanced epithelial ovarian cancer of stages III or IV accord-
ing to the FIGO classification, diagnosed between January 2000 and June 2017. Participants were split
into those with ≤ 4 NACT cycles and > 4 NACT cycles.

Median age: ≤ 4 NACT cycles: 60.7 years; > 4 NACT cycles: 62.6 years
BMI: < 25: 406 (81%); 25 to 30: 2 (1%); > 30: 93 (18%)
White ethnicity: 246/284 (87%)
Personal or familiar history of gynaecological cancer: 171 (34%)
FIGO III: 409 (82%); FIGO IV: 92 (18%)

Lecointre 2020 
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Serous histology: 274/478 (57%)
Pre-operative CA-125, U/mL: > 500: 302 (60%); ≤ 500: 199 (40%)
Charlson index ≥ 1: 103/298 (35%)
Tumour grade 1 to 2: 65 (13%); tumour grade 3: 248 (87%)

Residual disease details The type of surgery performed was classified as complete (R0) when all visible tumours were removed
(NMRD (referred to RD0 in study)) at the end of the intervention, R1 when it was ≤ 2.5 mm, R2 when it
was more than > 2.5 mm but less than 2.5 cm

NMRD: 346/471 (73%); RD > 0 cm to 2.5cm: 125/471 (27%)

30 participants had missing RD data

Outcomes Median OS: 54.2 months
5-year survival
≤ 4 cycles: 45.6%; > 4 cycles: 27.6%
10-year survival
≤ 4 cycles: 26 %; > 4 cycles: 11%

In multivariate Cox model controlling for number of NACT cycles (≤ 4, > 4); age (cat); Charlson index; FI-
GO; lymph node status (N+ vs N0); response to NACT; residual disease (RD > 0 cm to 2.5 cm vs NMRD)
(adjusted HR 2.04 (95% CI 1.53 to 2.72))

Median PFS: 22.9 months
5-year survival
≤ 4 cycles: 19.7%; > 4 cycles: 11.7%

In multivariate Cox model controlling for number of NACT cycles (≤ 4, >4); age (cat); response to NACT;
residual disease (RD > 0 cm to 2.5 cm vs NMRD) (adjusted HR 1.36 (95% CI 1.05 to 1.76)) 

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. 471 (94%) have RD data. Multicentre design may introduce het-
erogeneity in measurement of RD.

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): high risk

Multivariate Cox model for OS adjusted for number of NACT cycles (≤ 4, > 4); age (cat); Charlson index;
FIGO; lymph node status (N+ vs N0); response to NACT; residual disease (RD > 0 cm to 2.5 cm vs RD 0
cm)

Large missing data rate for Charlson index (40%) and response to NACT (24%) - no methods discussed
to handle missing data therefore assumed complete case analysis.

6. Statistical analysis and reporting (a-d): unclear risk
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No conceptual framework; data driven based on P values of univariate associations. Unclear on rea-
sons why the particular specific set of variables were selected for univariate screening. Although multi-
variate estimates for RD were presented in the text of results, they did not appear in the corresponding
tables.

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): high risk

Multivariate Cox model for PFS adjusted for number of NACT cycles (≤ 4, > 4); age (cat); response to
NACT; residual disease (RD > 0 cm to 2.5 cm vs RD 0 cm)

Large missing data rate for response to NACT (24%) - no methods discussed to handle missing data
therefore assumed complete case analysis.

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; data driven based on P values of univariate associations. Unclear on rea-
sons why the particular specific set of variables were selected for univariate screening. Although multi-
variate estimates for RD were presented in the text of results, they did not appear in the corresponding
tables.

Notes Study reports n = 471 with RD data, but due to missing data from other variables in the multivariate
model, the HR estimates for OS and PFS may not be based on complete case analysis and could be
based on less, unless imputation was used (e.g. multiple imputation by chained equations).

Median NACT cycles

≤4 cycles: median 4 (range 3 to 4); > 4 cycles: median 6 (range 5 to 8)

NACT regime

Platinum and taxane: 464 (93%); other platinum-based: 37 (7%)

Response to NACT:

Complete response: 73/380 (19%); partial: 307/380 (81%)

Time from diagnosis to IDS, months

≤ 4 NACT cycles: 3.8 (range 3.1 to 4.7); > 4 cycles: 5.9 (range 5.1 to 7.7)

Operating duration, minutes

≤ 4 cycles: 328 (range 300 to 375); > 4 cycles: 360 (range 293 to 450)

Blood transfusion:

Yes: 44/77 (57%); no: 33/77 (43%)

Intraoperative complications:

Yes: 57/387 (15%); no: 330/387 (85%)

Lecointre 2020  (Continued)
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Methods Secondary analysis of the CHIVA double-blind randomised phase II GINECO study. The CHIVA trial ex-
plored the role of nintedanib in combination with NACT vs placebo in combination with NACT.

Participants N = 163 participants treated with NACT with FIGO stage IIIC to IV AOC considered as unresectable after
laparoscopic (lap) evaluation

188 participants were originally enrolled into the trial. The decision to exclude 25 participants was not
stated.

Residual disease details Women were treated with 3 to 4 cycles of platinum-taxane NACT + oral nintedanib before interval de-
bulking surgery (IDS). CT (up to 6 cycles in total) and nintedanib were pursued postoperatively.

No definition of optimal cytoreduction provided. Complete surgical resection response (referred to in
study as CC0) included as variable but no explicit definition.

Outcomes Multivariable Cox PH model adjusted for ECOG, ascites, neutrophil/lymphocyte ratio, PCI at baseline,
RECIST ORR, CC0 at IDS, PCR and treatment arm (nintedanib vs placebo):

• Complete surgical response (CC0) was predictive of both PFS and OS in multivariable Cox PH models
(P < 0.01)

Risk of bias (QUIPS) 1. Study participation (a-f): high risk

Abstract only therefore insufficient information on study participation

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): high risk

Not explicitly stated but implied that model predicting OS adjusted for ECOG, ascites, neutrophil/lym-
phocyte ratio, Peritoneal Cancer Index at baseline, response rate at end of NACT according to RECIST
(RECIST ORR), pathological complete or near complete response rate and treatment arm

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; variable selection criteria undefined and magnitude of effect not reported,
only P value

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Definition of PFS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): high risk

Not explicitly stated but implied that model predicting OS adjusted for ECOG, ascites, neutrophil/lym-
phocyte ratio, Peritoneal Cancer Index at baseline, response rate at end of NACT according to RECIST
(RECIST ORR), pathological complete or near complete response rate and treatment arm

Lecuru 2019  (Continued)

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

94



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; variable selection criteria undefined and magnitude of effect not reported,
only P value

Notes Abstract only

Refer to Ferron 2019 for trial results for all n = 188 participants

From Ferron 2019:

Women with FIGO stage IIIC to IV chemotherapy-naive AEOC considered as unresectable after laparo-
scopic evaluation were randomised (2:1) to be treated with 3 to 4 cycles (cy) of carboplatin (AUC 5 mg/
mL/min) and paclitaxel (175 mg/m2) (CP) before interval debulking surgery (IDS) followed by 2 to 3 cy-
cles of CP for a total of 6 cycles, plus either 200 mg of nintedanib (arm A) or placebo (arm B) twice daily
on days 2 to 21 q3 week at cycles 1 and 2, 5 and 6 and maintenance therapy for up to 2 years.

Lecuru 2019  (Continued)

 
 

Study characteristics

Methods Retrospective analysis of past medical data from First Affiliated Hospital of Third Military Medical Uni-
versity from January 2009 to December 2017

China

Participants 114 women with stage III to IV epithelial ovarian cancer diagnosed by biopsy or cytologic examination
based on histological proofs who received neoadjuvant chemotherapy followed by laparoscopic con-
servative interval debulking surgery (NACT + LIDS)

Mean age: 51.6 (SD 9.3)
Mean BMI: 23.2 (SD 3.3)
FIGO III: 94 (82%); FIGO IV: 10 (18%)
Serous histology: 97 (85%)
Tumour grade
High: 92 (81%); medium: 4 (3%); low 3 (3%); unknown: 15 (13%)
Lymph node status
Positive: 56 (49%); negative: 58 (51%)

Residual disease details NMRD (referred to in study as R0) disease was defined as all diseases that were cytoreduced by elec-
tronic devices. If these diseases were not resected using an en bloc approach, leaving SVRD (≤1 cm), au-
thors considered it as optimal (R1).

NMRD: 66 (58%)

SVRD (< 1 cm): 48 (42%)

Outcomes Median OS: 56 months

Univariate association between RD and OS was reported ≥ SVRD (< 1 cm) vs NMRD: HR 9.589 (95% CI
3.911 to 23.507)

No variable other than RD was included in the "multivariate" model. Therefore, this was not included in
the analysis and this is noted in the interpretation of the results.

Median DFS: 14 months

After controlling for age (continuous), residual disease (SVRD vs NMRD): adjusted HR 6.022 (95% CI
3.632 to 9.986)

Liu 2020 
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Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcomes

5. Adjustment for other prognostic factors (a-g): high risk

No variable other than RD was included in the "multivariate" model. Therefore, this was not included in
the analysis and this is noted in the interpretation of the results.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear how variables were selected into multivariate model and why the
absence of key variables.
Selection strategy led to multivariate Cox model for OS with RD as the only predictor.

Outcome: disease-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcomes

5. Adjustment for other prognostic factors (a-g): high risk

Only adjustment for age in multivariate model for DFS

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear how variables were selected into multivariate model and why the
absence of key variables.

Notes Patients received IV paclitaxel and carboplatin/ cisplatin or IV docetaxel and cisplatin every 3 weeks

Number of NACT cycles

2: 67 (59%); 3: 37 (32%); 10: (9%)

Number of adjuvant chemotherapy cycles

3 to 4: 30 (26%); 5: 42 (37%); ≥ 6: 42 (37%)

Liu 2020  (Continued)
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Methods Multicentre, retrospective review of consecutive women who underwent NACT-IDS in 5 Italian centres

Participants N = 193 participants with advanced-stage ovarian cancer

Residual disease details 3 NACT cycles: 77 (44%)

4 NACT cycles: 74 (38%)

5 NACT cycles or more: 43 (22%)

Text suggests residual disease was treated as NMRD vs any macroscopic RD (> 0 cm)

Outcomes 5-year overall survival (OS) was 46% and 31% for women having 3 and 4+ cycles of NACT

10-year OS was 26% and 18% for women having 3 and 4+ cycles of NACT

"A trend towards worse OS was observed for women with residual disease at IDS": HR 1.29 (95% CI 0.98
to 1.70), P = 0.06

Unknown number of covariates in model except for ECOG performance status. Residual disease vari-
able presumed to be RD > 0 cm vs NMRD.

Risk of bias (QUIPS) 1. Study participation (a-f): high risk

Abstract only therefore insufficient information on study participation

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): high risk

Unclear on which variables were adjusted for but we know there is at least ECOG and number of NACT
cycles

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear on reasons why the particular specific set of variables were selected
for multivariate model

Outcome: progression-free survival

Not reported

Notes Abstract only

Lorusso 2016  (Continued)
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Study characteristics

Methods Retrospectively review of patients diagnosed between 2000 and 2016

Austria

Participants 178 stage III and IV ovarian cancer patients

Median age at diagnoses was 64.6 years (interquartile range (IQR) 50.8 to 72.7)

Only patients without surgically removed enlarged cardiophrenic lymph nodes (CPLN) were eligible for
this study

FIGO III: 91 (51%); FIGO IV: 87 (49%)

Histology

Serous: 157 (88%); mucinous: 3 (2%); endometrioid: 13 (7%); clear cell: 5 (3%)

Tumour grade: 1: 17 (10%); 2: 82 (46%); 3: 79 (44%)

Median follow-up duration: 49.6 months (IQR 32.9 to 66.3)

Residual disease details All patients received primary upfront primary debulking surgery (PDS) by dedicated teams including at
least one certified gynaecologic oncologist, and all received adjuvant platinum-based chemotherapy.

The authors defined “No residual disease” as complete macroscopic tumour resection at the end of de-
bulking surgery

Residual disease groups:

NMRD: 133 (75%)

RD > 0 cm: 45 (25%)

Outcomes Overall and progression-free survival

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

HR for OS was adjusted for age (> 64.6 years), CA-125, paraaortic nodes (positive), stage, residual dis-
ease, and CPLN dimension in multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

Luger 2020 

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

98



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

No conceptual framework; unclear of variable selection criteria in multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Definition of PFS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

HR for PFS was adjusted for age (> 64.6 years), CA-125, paraaortic nodes (positive), stage, residual dis-
ease, and CPLN dimension in multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model

Notes Residual disease in multivariate model for: PFS: HR 2.44 (95% CI 1.23 to 4.84), P = 0.011; OS: HR 2.17
(95% CI 1.11 to 4.69), P = 0.028. The upper 95% CI for OS was entered into forest plots as 4.26 so slight
margin of error in the reported statistic). Multivariate model was adjusted for age, CA-125, histological-
ly positive paraaortic lymph nodes, FIGO stage (IIIA to IIIC vs FIGO IVA and IVB), cardiophrenic lymph
node (CPLN) and residual disease.

Recurrence was observed in 66.9% (n = 119) of patients and the median progression-free survival
was 12.0 months (IQR 5.5 to 30.5). 80 patients (44.9%) died during a median time of follow-up of 49.6
months (IQR 32.89 to 66.26).

Adjuvant chemotherapy:
Carboplatin + paclitaxel: 150 (84%); carboplatin: 24 (14%); carboplatin + endoxan: 4 (2%)

Platinum response:
Refractory + resistant: 35 (20%); sensitive: 143 (80%)

A systematic pelvic and paraaortic lymphadenectomy (removal of ≥ 20 retroperitoneal lymph nodes
was performed in 84.2% of patients
Systematic retroperitoneal lymphadenectomy (removal of ≥ 20 nodes): 150 (84.2%)
Sampling retroperitoneal lymphadenectomy (removal of < 20 nodes): 8 (4%)
Median number of removed nodes: 26 (IQR 7 to 37)
88 (68%) had exhibited histologically proven retroperitoneal lymph node metastases

Intraperitoneal carcinomatosis radiologically evident in 151 (85%)
Radiological diagnosis of upper abdominal spread in 72 (41%)

Luger 2020  (Continued)

 
 

Study characteristics

Methods Retrospective analysis of a prospective randomised controlled trial comparing different chemother-
apy dosing schedules. It aimed to determine the importance of chemotherapy dose intensity on sur-
vival, progression-free survival (PFS) and response. This was not a trial of surgery but the report allows
a comparison of survival outcomes for subgroups women with stage III ovarian cancer who have had <
2 cm or ≥ 2 cm of residual disease following surgery and therefore is relevant to this review.

Participants 458 women with FIGO stage III and IV epithelial ovarian cancer were recruited. These were women who
had more than 1 cm residual disease following initial surgery.

27 women were ineligible: incorrect stage (n = 5), incorrect primary tumour (n = 9), incorrect cell type (n
= 7), history of prior malignancy (n = 3), prior chemotherapy (n = 1) and other (n = 2)

Women with borderline ovarian tumours (low malignant potential) were excluded

McGuire 1995 
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Recruitment was from December 1986 to April 1990 and all women had undergone a surgical procedure

The median age at study entry was 60 years (range: 20 to 83)

305 (67%) and 153 (33%) women had FIGO stage III and IV disease, respectively

Tumour cell type: serous 312 (68.1%), endometrioid: 64 (14%), mucinous; 12 (2.6%), clear cell: 12
(2.6%), other: 58 (12.7%)

Tumour grade: 1: 26 (9%), 2: 114 (39%), 3: 152 (52%), not specified 2 (1%)

GOG score: 0: 150 (32.8), 2: 213 (46.5%), 3: 95 (20.7%)

Residual disease details Residual disease was noted as follows:

1. LVRD between 1 cm and 2 cm for women with stage III disease: 31 (6.8%)

2. LVRD greater than 2 cm for women with stage III disease: 274 (58.9%)

3. LVRD between 1 cm and 2 cm for women with stage IV disease: 54 (11.8%)

4. LVRD greater than 2 cm for women with stage IV disease: 99 (21.6%)

Definition of optimal surgery:

All women were 'suboptimally' cytoreduced with > 1 cm of residual disease

Chemotherapy:

2 trial arms with women receiving either standard chemotherapy: cyclophosphamide 500 mg/m2 and

cisplatin 50 mg/m2 intravenously every 3 weeks for 8 courses OR intense chemotherapy: cyclophos-

phamide 1000 mg/m2 and cisplatin 100 mg/m2 intravenously every 3 weeks for 4 courses. Dose modifi-
cation was rigidly controlled to maintain intensity.

Outcomes Overall survival and progression-free survival: HR adjusted for age, GOG performance status, histologi-
cal sub-type, stage/residual disease and measurable disease using Cox model:

III, ≥ 2 cm vs III, 1 to 2 cm: HR 1.91

IV, 1 cm to 2 cm vs III, 1 to 2 cm: HR 1.89

IV, ≥ 2 cm vs III, 1 to 2 cm: HR 2.29

Overall and progression-free survival (PFS) were measured from the date of randomisation. All eligible
women were included in the analysis of outcomes. All causes of death were used to calculate survival,
and the estimates were based on Kaplan-Meier procedures.

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

McGuire 1995  (Continued)
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Valid and reliable measurement of outcome. OS was measured from the date of randomisation.

5. Adjustment for other prognostic factors (a-g): unclear risk

Multivariate model for OS adjusted for age, GOG performance status, histological subtype and measur-
able disease

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model. Magnitude of ef-
fect not reported with confidence interval and only P value was available.

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. PFS was measured from the date of randomisation.

5. Adjustment for other prognostic factors (a-g): unclear risk

Multivariate model for PFS adjusted for age, GOG performance status, histological subtype and mea-
surable disease

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria in multivariate model. Magnitude of ef-
fect not reported with confidence interval and only P value was available.

Notes Mean and median length of follow-up were not reported. Since this trial was a trial of chemotherapeu-
tic regimens, the randomisation did not aim to compare the effect of different degrees of surgical de-
bulking. The findings borne out on multivariate analysis are similar to those in retrospective and cohort
studies. The prospective nature of this study has, however, facilitated the collection of a fairly complete
data set and gives this work some authority.

Other variables in Cox model:

Age (years): reference group: women aged less than 55 years (P = 0.47): 55 to 65: HR 1.08; > 65: HR 1.38

GOG performance status: reference group: GOG 0 (P = 0.009) 1: HR 1.26, 2: HR 1.56

Histological subtype: reference group: serous adenocarcinoma (P < 0.001):

Endometrioid: HR 0.951, mucinous: HR 8.31, clear cell: HR 1.79, other: HR 0.84

Measurable disease: reference group: 
No: (P = 0.01)

Yes: HR 1.43

From the study both advancing age and worsening performance status were associated with poorer
survival. In addition, mucinous histology is associated with an 8.3 times greater death rate than serous
histology (P < 0.001).

The study shows residual disease after surgery impacts on survival. Even in 'suboptimal' cytoreduction
(residual disease greater than 1 cm), women with stage III disease and residual disease diameter less
than 2 cm exhibited lower death rates than either those with stage III diease and residual disease diam-
eter of ≥ 2 cm, or those with stage IV disease.

McGuire 1995  (Continued)
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Methods Retrospective cohort study

Participants 307 women with stage IIIC to IV epithelial clear cell carcinoma were included in the analysis

Age group:

• < 40: 10 (3.3%)

• 40 to 49: 59 (19.2%)

• 50 to 59: 131 (42.7%)

• 60 to 69: 82 (26.7%)

• 70 to 79: 23 (7.5%)

• 80+: 2 (0.7%)

Median age was 56 years

Race/ethnicity:

• Asian: 25 (8.1%)

• Black: 18 (5.9%)

• Hispanic: 24 (7.8%)

• White: 240 (78.2%)

Stage:

• IIIC: 241 (78.5%)

• IV: 66 (21.5%)

USA

Residual disease details Speciality of surgeon not reported

All women underwent primary cytoreductive surgery and adjuvant chemotherapy

Residual disease status was classified as follows:

• NMRD: 141 (45.9%)

• SVRD (1 cm or less): 77 (25.1%)

• LVRD measuring > 1 cm: 23 (7.5%)

• Unknown: 66 (21.5%)

Outcomes The primary outcome for OS was time from diagnosis to death from any cause, or to last contact, as
recorded by the cancer registrar

NMRD: (AHR 0.34, 95% CI 0.18 to 0.64)

SVRD (≤ 1 cm): (AHR 0.94, 95% CI 0.50 to 1.75)

LVRD (> 1 cm): (AHR referent)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Melamed 2017a  (Continued)
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Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. OS was time from diagnosis to death from any cause, or to
last contact, as recorded by the cancer registrar.

5. Adjustment for other prognostic factors (a-g): high risk

Age arbitrarily categorised. Multivariate model predicting OS adjusted for age, race/ethnicity, stage, re-
gion, insurance status, treating facility type, hospital annual ovarian cancer volume and presence of
comorbidities

6. Statistical analysis and reporting (a-d): unclear risk

Authors reported that covariates were selected a priori but difficult to verify

Outcome: progression-free survival

Not reported

Notes Analysis is a subgroup of women who were analysed from a study that identified 6013 women with
stage IIIC and IV high-grade serous, 307 with clear cell and 140 with mucinous histology

The median follow-up was 34.1 months

Melamed 2017a  (Continued)

 
 

Study characteristics

Methods Retrospective cohort study

Participants 6013 women with stage IIIC to IV epithelial high-grade serous ovarian cancer were included in the
analysis

Age group, n (%):

• < 40: 117 (1.8%)

• 40 to 49: 859 (13.3%)

• 50 to 59: 1827 (28.3%)

• 60 to 69: 2047 (31.7%)

• 70 to 79: 1297 (20.1%)

• 80+: 314.8%)

Median age was 63 years

Race/ethnicity, n (%):

• Asian: 236 (3.7%)

• Black: 467 (7.2%)

• Hispanic: 377 (5.8%)

• White: 5318 (82.3%)

• Other/unknown: 62 (1.0%)

Stage, n (%):

Melamed 2017b 
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• IIIC: 4954 (76.7%)

• IV: 1506 (23.3%)

USA

Residual disease details Speciality of surgeon not reported

All women underwent primary cytoreductive surgery and adjuvant chemotherapy

Residual disease status was classified as follows:

• NMRD: 2048 (34.1%)

• SVRD measuring 1 cm or less: 1848 (30.7%)

• LVRD measuring > 1 cm: 546 (9.1%)

• Unknown: 1571 (26.1%)

Outcomes The primary outcome for OS was time from diagnosis to death from any cause, or to last contact, as
recorded by the cancer registrar

NMRD: (AHR 0.58, 95% CI 0.49 to 0.69)

SVRD (≤ 1 cm): (AHR 0.85, 95% CI 0.72 to 1.01)

LVRD (> 1 cm): (AHR referent)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. OS was time from diagnosis to death from any cause, or to
last contact, as recorded by the cancer registrar.

5. Adjustment for other prognostic factors (a-g): high risk

Age arbitrarily categorised. Multivariate model predicting OS adjusted for age, race/ethnicity, stage, re-
gion, insurance status, treating facility type, hospital annual ovarian cancer volume and presence of
comorbidities

6. Statistical analysis and reporting (a-d): unclear risk

Authors reported that covariates were selected a priori but difficult to verify

Outcome: progression-free survival

Not reported

Notes Analysis is a subgroup of women who were analysed from a study that identified 6013 women with
stage IIIC and IV high-grade serous, 307 with clear cell and 140 with mucinous histology

Melamed 2017b  (Continued)
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The median follow-up was 34.1 months
Melamed 2017b  (Continued)

 
 

Study characteristics

Methods Retrospective analysis of data obtained from electronic medical records

Participants 419 EOC women of stages IIIB, IIIC or IV with high-grade serous type histology were investigated

48 (11.5%) with a normal-sized ovary (less than 4 cm in the longest diameter, with a tumour size greater
than 5 × 5 mm within the ovarian substance)

Mean age of women was 54.5 ± 10.3 years

Women with enlarged-ovarian tumour were younger (54.0 ± 10.3 vs 58.4 ± 9.2 years) than those in the
normal-sized ovary group

The mean size of ovary was 7.5 ± 3.9 cm for the whole group:

• With enlarged-ovarian tumour (n = 371): 8.1 ± 3.8 cm

• With normal-sized ovary (n = 48); 3.2 ± 1.1 cm

FIGO stage IIIB: 15 (3.6%); stage IIIC: 335 (84.7%); stage IV: 49 (11.7%)

Initial CA-125 (U/mL): 1922.4 ± 2968.9

ASA physical status:

• I: 191 (45.6

• II: 178 (42.5)

• III: 18 (4.3)

• Unknown: 32 (7.6)

Korea

Residual disease details Speciality of surgeon not reported

Women were treated with primary debulking surgery (PDS) with adjuvant chemotherapy for primary
treatment

Residual disease status after PDS (cm) was classified as follows, n(%):

• NMRD: 107 (25.5%)

• SVRD (< 1 cm): 147 (35.1%)

• LVRD (≥ 1 cm): 165 (39.4%)

For adjuvant chemotherapy, the first cycle of combination chemotherapy consisting of taxane/plat-
inum was initiated routinely within 2 weeks of surgery

Subsequent chemotherapy cycles were performed every 3 weeks for 6 cycles, but there could have
been variation in the number of cycles depending on women situation

Overall survival (OS) was defined as the time between initial diagnosis and women death or loss to fol-
low-up

Progression-free survival (PFS) was designated as the time between diagnosis and women recur-
rence/progression or loss to follow-up

Paik 2018 
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Outcomes Multivariate Cox proportional hazards analysis of PFS and OS to adjust for risk-associated prognostic
clinical features

Residual disease status after PDS (cm):

• NMRD: PFS and OS (HR 1)

• SVRD (< 1 cm): PFS (HR 1.591, 95% CI 1.153 to 2.193); OS (HR 2.291, 95% CI 1.398 to 3.752)

• LVRD (≥ 1 cm): PFS (HR 1.698, 95% CI 1.239 to 2.326); OS (HR 2.549, 95% CI 1.564 to 4.152)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. OS was defined as the time between initial diagnosis and
women death or loss to follow-up.

5. Adjustment for other prognostic factors (a-g): unclear risk

CA-125 arbitrarily dichotomised at cutoff of 35 mL. Multivariate model for OS adjusted for age, CA-125,
FIGO stage and normal sized ovary

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear variable selection criteria into multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. PFS was designated as the time between diagnosis and
women recurrence/progression or loss to follow-up.

5. Adjustment for other prognostic factors (a-g): unclear risk

CA-125 arbitrarily dichotomised at cutoff of 35 mL. Multivariate model for PFS adjusted for age, CA-125,
FIGO stage and normal sized ovary.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear variable selection criteria into multivariate model

Notes In total cohort with a median follow-up period of 43 months (range, 3 to 164 months),

Inferior overall survival (OS) was shown in the normal-sized ovary group (median OS, 71.2 vs 41.4
months

At the time of analysis, of the 419 enrolled women, 298 (71.1%) experienced a relapse, and 192 (45.8%)
died after a median observation time of 43 months (range, 3 to 164 months)

Paik 2018  (Continued)
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Other variables in cox model:

Age (continuous): PFS (HR 0.966, 95% CI 0.985 to 1.007); OS (HR 1.003, 95% CI 0.989 to 1.017)

CA-125 level (U/mL):

• < 35: PFS and OS (HR 1)

• ≥ 35: PFS (HR 2.167, 95% CI 1.020 to 4.601); OS (HR 4.437, 95% CI 1.077 to 17.549)

FIGO stage:

• IIIB: PFS and OS (HR 1)

• IIIC: PFS (HR 1.130, 95% CI 0.529 to 2.414); OS (HR 0.638, 95% CI 0.280 to 1.453)

• IV: PFS (HR 1.178, 95% CI 0.520 to 2.671); OS (HR 0.621, 95 % CI 0.249 to 1.550)

Normal-sized ovary:

• No: PFS and OS (HR 1)

• Yes: PFS (HR 1.180, 95% CI 0.839 to 1.660); OS (HR 1.593, 95% CI 1.097 to 2.314)

For primary surgical treatment, bilateral salpingo-oophorectomy, hysterectomy, peritoneal washing,
retroperitoneal lymphadenectomy, omentectomy and tumourectomy of any metastatic lesions were
performed routinely

Paik 2018  (Continued)

 
 

Study characteristics

Methods Retrospective study

Participants 259 with advanced epithelial ovarian and fallopian tube cancer met the inclusion criteria

Median age was 58 years (range: 22 to 77 years)

Primary site disease: ovary 256 (98%); fallopian tube 3 (2%)

FIGO stages: IIIC: 199 (76%); IV: 60 (24%)

Tumour grades: grade 1 to 2: 53 (21%); grade 3: 198 (76%); grade N/A: 8 (3%)

Histological type:

• Serous: 184 (71%)

• Endometrioid: 39 (15%)

• Clear cell: 8 (3%)

• Mixed: 26 (10%)

• Others: 2 (1%)

Peritoneal carcinomatosis: yes: 188 (72%); no: 71 (28%)

Location of largest mass:

• Pelvis: 130 (50%)

• Omentum: 110 (42%)

• Upper abdomen: 14 (5%)

• Retroperitoneal node: 1 (0.4%)

• Other: 4 (1.6%)

Intraoperative units blood transfused, n (%):

Peiretti 2010 
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• None: 147 (56%)

• 1 to 2: 67 (26%)

• 3 to 4: 31 (12%)

• > 5: 14 (5%)

Postoperative units blood transfused, n (%):

• None: 122 (47%)

• 1 to 2: 113 (43%)

• 3 to 4: 23 (8%)

• > 5: 4 (2%)

Size of largest mass (cm): ≤ 10: 98 (38%); > 10: 161 (62%)

Median CA-125 (range): 913 U/mL (17 to 52,817)

Median ascites (range): 1500 cc (100 to 15,000)

Spain and Italy

Residual disease details All these women underwent an attempt of maximal surgical cytoreduction unless there was unre-
sectable disease as determined by the attending surgeon. Speciality of surgeon not reported.

Postoperative platinum-based chemotherapy was administered in all women

Residual tumour classed as:

• NMRD: 115 (44%)

• 1 mm to 5 mm: 50 (19%)

• 6 mm to 10 mm: 33 13%)

• 11 mm to 20 mm: 18 (7%)

• > 20 mm: 43 (17%)

Progression-free survival (PFS) was defined as the time interval from date of surgery to the date of the
documented first recurrence of disease

Outcomes At multivariate analysis, age greater than 60 years (P = 0.025), stage IV vs IIIC (P = 0.037) and any resid-
ual disease (P = 0.032) were shown to have an independent association with worse PFS

Median estimated blood loss (range): 700 cc (50 to 6000)

The median length of hospital stay was 9 days

Median length of surgery (range): 270 minutes (70 to 480)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

Peiretti 2010  (Continued)

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

108



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. OS was defined as the time interval from date of surgery
to the date of death or last follow-up

5. Adjustment for other prognostic factors (a-g): high risk

Not reported in multivariate analyses. Only univariate results.

6. Statistical analysis and reporting (a-d): high risk

Not reported in multivariate analyses

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. PFS was defined as the time interval from date of surgery
to the date of the documented first recurrence of disease.

5. Adjustment for other prognostic factors (a-g): high risk

Age categorised. Multivariate model predicting PFS adjusted for age and FIGO stage. Unclear if ascites
was included in multivariate model or not.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; variable selection criteria for multivariate analyses unstated. Multivariate
results (hazard ratios) PFS not displayed, only P values.

Notes After a median follow-up of 29.8 months, PFS and overall median survival (OS) were 19.9 and 57.6
months respectively

92% of the women completed 5 or more cycles of platinum-based systematic chemotherapy
At univariate analysis, factors significantly associated with decreased PFS included: age greater than
median (N60 years), stage IV, presence of ascites N1000 cc, presence of diffuse peritoneal carcinomato-
sis and macroscopic residual disease

Peiretti 2010  (Continued)

 
 

Study characteristics

Methods Retrospective medical chart review

Participants 238 consecutive women who underwent rectosigmoid colectomy as part of cytoreductive surgery for
ovarian cancer during the study interval were included

Median age was 59.7 years (range: 22 to 85 years)

FIGO stage IIC: 3 (1%); IIIA: 1(0.4%); IIIB: 2 (0.8%); IIIC: 174 (73%); IV: 58 (24%)

Primary site disease:

• Ovary: 230 (96%)

• Fallopian tube: 4 (2%)

• Peritoneal cancer: 4(2%)

Tumour grade:

• 1 to 2: 51 (22%)

• 3: 184 (77%)

Peiretti 2012 
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• N/A: 3 (1%)

Histological subtype:

• Serous: 200 (84%)

• Endometrioid: 15 (6%)

• Clear cell: 5 (3%)

• Mixed: 18 (7%)

Median ascites (range): 1500 cm3 100 to 11,000)

Italy (157) and USA (81)

Residual disease details All operations were performed by gynaecologic oncologists

Postoperative platinum-based chemotherapy was administered in all women

• 62% underwent carbo-platinum and Taxol regimen

• Doxorubicin liposomal, gemcitabine and topotecan were the other chemotherapeutic drugs used in
association with platinum

Complete cytoreduction was defined as no visible residual tumour at the completion of the primary op-
eration.

Reported categories for residual disease (mm) where as follows - no. of women (%):

• NMRD: 99 (41%)

• SVRD (1 mm to 10 mm): 106 (44%)

• LVRD (> 10 mm): 32 (15%)

Outcomes The risk factor significantly associated with decreased overall survival (OS) was the presence of any
macroscopic residual disease at the end of surgery (P = 0.003)

The median overall survival time from the time of surgery for all women was 55 months

A statistically significant difference (P = 0.002) was observed in OS between the group with no macro-
scopic residual disease (median of 72 months) and the other women with any other gross residual dis-
ease (median of 42 months)

Median estimated blood loss (range): 1000 cm3 (200 to 8500)

Intraoperative blood transfusion: 152 (64%)

Postoperative blood transfusion: 150 (63%)

Median length of hospitalisation (days): 10 (range: 4 to 24 days)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate target population. Baseline characteristics, eligibility criteria, sampling frame and peri-
od/place study took place presented clearly. Sample consists of small subset (n = 3, 1%) of stage IIC
participants.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD

Peiretti 2012  (Continued)
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Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

Multivariate model predicting OS adjusted for age, stage, histology, grade and presence of ascites

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; variable selection criteria for multivariate analysis unstated

Outcome: progression-free survival

Not reported

Notes Mean or median length of follow-up were not reported

Among all groups of women 85% were able to complete at least 5 cycles of (platinum-based) systemat-
ic chemotherapy

50% of women recurred during the study period. Among them, 74% had a recurrence in the upper ab-
domen. 8% of the women presented with abdominal recurrence associated to pelvic disease.

Only 5% of the women showed a relapse in the pelvis

14% of the women presented with distant metastases at the time of recurrence

Both univariate and multivariate analyses including the following variables were performed: age, stage,
histology, grade, presence of ascites and residual tumour at end of surgery, however no HR are present-
ed in the study

Peiretti 2012  (Continued)

 
 

Study characteristics

Methods Single-centre retrospective of medical data (January 1995 to December 2010) retrieved from the elec-
tronic database of the Gynecologic Oncology Unit of the Catholic University of Rome and Campobasso

Participants N = 322 women were admitted to the Gynecologic Oncology Unit of the Catholic University of Rome
and Campobasso, with a diagnosis of advanced ovarian, tubal or peritoneal cancer. All these women
were judged as having unresectable advanced disease after initial surgical exploration and submitted
to NACT followed by IDS.

≤ 65 years: 226 (70.2%)

> 65 years: 96 (29.8%)

FIGO: IIIC – 251 (77.7%); IV – 72 (22.3%)

Histology: serous – 264 (82%); other – 58 (18%)

Tumour grade: G1 – 9 (2.7%); grade 2/3 – 313 (97.3%)

Ascites: 247 (76.7%)

Median CA-125 at diagnosis: 548 (range: 9 to 9999)

Petrillo 2014 
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Carcinomatosis at diagnosis: 285 (88.5%)

Within FIGO IV (n = 72)

Presence of pleural effusion: 37

Metastasis in liver, spleen or lung: 34

Residual disease details 3 to 4 NACT cycles: 216 (82.3%)

6 NACT cycles: 57 (17.7%)

NACT regimen: carboplatin alone – 51 (15.8%); carboplatin/paclitaxel or pegylated-liposomal doxoru-
bicin (PLD) – 271 (84.2%)

Pathological response to NACT:

• Complete (cPR in cases with no macroscopic residual neoplastic cells in all the surgical specimens,
including the adnexa): 21 (6.5%)

• Microscopic response (without macroscopic lesions but with microscopic foci (maximum diameter ≤3
mm)): 104 (32.3%)

• Macroscopic response (persistent macroscopic site of disease after NACT were classified as a macro-
scopic response): 197 (61.2%)

Study did not provide a definition of optimal cytoreduction

• NMRD: 236 (73.3%)

• SVRD (0 cm to 1 cm): 36 (11.2%)

• LVRD (RD > 1 cm): 50 (15.5%)

Outcomes Overall survival defined as time elapsed between diagnosis and death or date of last follow-up (second
half of 2012 in all women)

Death from disease: 239 (74.2%)

Median OS in those who had complete response (NMRD) from NACT: 72 months

Median OS in those who had optimal response: 38 months

Median OS in those who had suboptimal response: 29 months

Multivariable Cox PH for OS adjusted for pathological response to NACT:

• Residual tumour at IDS (RT = 0 vs RT ≤ 1 vs explorative laparotomy): X2 = 24.951, P = 0.001

Progression-free survival (PFS) calculated from the date of diagnosis to the date of first relapse or the
date of the last follow-up (second half of 2012 in all women)

Recurrences: 285 (88.2%)

Median PFS in those who had complete response (NMRD) from NACT: 36 months

Median PFS in those who had optimal response: 16 months

Median PFS in those who had suboptimal response: 13 months

Multivariable Cox PH for PFS adjusted for age, carcinomatosis at diagnosis, CA-125, pathological re-
sponse to NACT:

• Residual tumour at IDS (RT = 0 vs RT ≤ 1 vs explorative laparotomy): X2 = 39.716, P = 0.001

* No adjusted HR estimates provided for OS or PFS

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Petrillo 2014  (Continued)
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Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome; OS defined as time elapsed between diagnosis and death
or date of last follow-up

5. Adjustment for other prognostic factors (a-g): high risk

Unstated why explorative laparotomy is a category within the RD variable. Model predicting OS only
adjusted for pathological response to NACT.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; data driven based on P values of univariate associations. Results for multi-
variate analysis of OS not reported using hazard ratios.

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome; PFS calculated from the date of diagnosis to the date of
first relapse or the date of the last follow-up

5. Adjustment for other prognostic factors (a-g): high risk

Unstated why explorative laparotomy is a category within the RD variable. Model predicting PFS adjust-
ed for Age, carcinomatosis at diagnosis, CA-125 and pathological response to NACT.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; data driven based on P values of univariate associations. Results for multi-
variate analysis of PFS not reported using hazard ratios.

Notes Median follow-up: 47 months (range: 3 to 181)

Petrillo 2014  (Continued)

 
 

Study characteristics

Methods Single-centre retrospective study

Participants N = 398 women undergoing interval debulking surgery (IDS) for stage 3 or 4 epithelial ovarian, tubal or
peritoneal cancer (advanced ovarian cancer, AOC). All women were managed by subspecialty trained
gynaecological oncologists at the Pan-Birmingham Gynaecological Cancer Centre (PBGCC), Birming-
ham, United Kingdom

Mean age: 63.9 (95% CI 42.2 to 85.6)

Phillips 2018 
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FIGO: III – 273 (68.6%); IV – 123 (31.4%)

Histology: serous – 370 (93%); undifferentiated – 1 (0.3%); endometrioid – 1 (0.3%); carcinosarcoma –
12 (3%); mixed – 8 (2%); clear cell – 2 (0.5%); unknown – 4 (1%)

Tumour grade: G1 – 13 (3.3%); G2 – 2 (0.5%); G3 – 374 (94%); unknown – 9 (2.3%)

Disease site: ovary – 252 (63.3%); fallopian – 90 (22.6%); primary peritoneal: 56 (14.1%)

Residual disease details ≤ 4 NACT cycles: 231 (58%)

• Group 1 (≤ 4 cycles) with 111 (48.1%) receiving standard treatment with 3 cycles of NACT and the re-
maining 120 (51.9%) receiving an additional cycle to facilitate timing of IDS

≥ 5 NACT cycles: 167 (42%)

NACT regimen:

• Carboplatin: 94 (23.6%)

• Paclitaxel and carboplatin: 304 (76.4%)

• Additional bevacizumab: 25 (6%

Surgical complexity score:

• Low (0 to 3): 263 (66.1%)

• Inter (4 to 7): 89 (22.4%)

• High (8+): 46 (11.6%)

Median adjuvant CT after IDS: 3 cycles

'Optimal' cytoreduction defined as SVRD or NMRD (RD 0 cm to 1 cm) (n = 310, 77.9%):

• NMRD: 255 (64.1%)

• RD greater than 0 cm but less than 1 cm (RD < 1): 55 (13.8%)

• RD of 1 cm and above (RD ≥ 1): 88 (22.1%)

Outcomes Median OS: 40.1 months

Median OS in NMRD: 51.8 months

Median OS in SVRD < 1 cm: 29.5

Median OS in LVRD ≥ 1 cm: 28.9

Multivariable Cox PH for OS adjusted for FIGO stage, chemotherapy regime (carbo/Taxol vs carbo-
platin):

Within group 1 (≤ 4 cycles NACT; n = 231)

SVRD < 1 cm (vs NMRD): HR 1.5723 (95% CI 0.928 to 2.664), P > 0.05; RD ≥ 1 (vs NMRD): HR 1.7709 (95% CI
1.069 to 2.933), P = 0.0264; SVRD < 1 cm (vs LVRD ≥ 1 cm): HR 0.8879 (95% CI 0.460 to 1.715), P > 0.05

Within group 2 (> 4 cycles NACT; n = 167)

SVRD < 1 cm (vs NMRD): HR 2.781 (95% CI 1.663 to 4.650), P = 0.0001; LVRD ≥ 1 (vs NMRD): HR 2.6729
(95% CI 1.759 to 4.062), P < 0.00001; SVRD < 1 cm (vs LVRD ≥ 1 cm): HR 1.04 (95% CI 0.613 - 1.765), P >
0.05

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Phillips 2018  (Continued)
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Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition.

5. Adjustment for other prognostic factors (a-g): high risk

Model predicting OS adjusted for FIGO stage, and chemotherapy regime (carbo/Taxol vs carboplatin)

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear how FIGO stage and chemotherapy regime were chosen to be in
multivariate model

Outcome: progression-free survival

Not reported

Notes Median BMI: 25

Phillips 2018  (Continued)

 
 

Study characteristics

Methods Prospective, multicentre study (5 specialised European centres for gynaecologic oncology)

Women enrolment between February 2005 and December 2008

Participants 226 women with epithelial ovarian cancer FIGO Stages IIA to IV in whom radical cytoreductive surgery
was performed and standard chemotherapy with paclitaxel and carboplatin was applied. Women hav-
ing received neoadjuvant chemotherapy followed by interval debulking were excluded

Mean age 57.5 year (SD 11.9)

FIGO stages II, III and IV: 15 (6.6%), 174 (76.9%) and 37 (16.4%); FIGO stages IIIC and IV: 198 women
(87.6%)

Histological type serous/other: 194/32

NMRD: 69.4%

SVRD (≤ 1 cm): 87.2% (NB: this category also includes NMRD)

Austria

Residual disease details Residual disease was defined as:

Any RD (SVRD (≤ 1 cm) or LVRD (> 1 cm)

Complete debulking (NMRD)

Outcomes 3-year OS (unadjusted) with NMRD: 72.4%; minimal RD: 65.8%; gross RD: 45.2%

Polterauer 2012 
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Subgroup analysis of stages IIIC and IV: 3-year OS (unadjusted) with NMRD 69.7% (SE 5.3%); any RD
53.6% (SE 8.3%) (P = 0.003)

HR (apparently for ‘Any RD’ vs ‘No RD’, adjusted for FIGO-stage, histological grade, histological type and
age) 1.4 (95% CI 1.0 to 2.1)

“Multivariable survival analysis revealed residual tumour size (p=0.04) and older women age (p =0.02)
as independent prognosticators for impaired overall survival. Complete cytoreduction was predictive
for a higher rate of treatment response (p=0.001) and was associated with prolonged progression-free
and overall survival (p<0.001 and p=0.001).”

HR for PFS (apparently for ‘Any RD’ vs ‘NMRD’, adjusted for FIGO stage, histological grade, histological
type and age) 1.6 (95% CI 1.3 to 2.1)

Univariate survival analysis of categorical variables by the log-rank test. Multiple forward stepwise Cox
regression analysis.

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): low risk

Cohort was recruited with objective to identify and verify clinical and molecular prognostic/predictive
factors in ovarian cancer. Possible confounding prognostic factors would also have been included in
study. Multivariate model for OS adjusted for FIGO stage, histological grade, histology subtype and age

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; variable selection criteria for multivariate analysis unstated.

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): low risk

Cohort was recruited with objective to identify and verify clinical and molecular prognostic/predictive
factors in ovarian cancer. Possible confounding prognostic factors would also have been included in
study. Multivariate models for PFS adjusted for FIGO stage, histological grade, histology subtype and
age

6. Statistical analysis and reporting (a-d): unclear risk

Polterauer 2012  (Continued)
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No conceptual framework; variable selection criteria for multivariate analysis unstated

Notes Source of funding: the European commission (FP6 Specific Targeted Research or Innovation Project)

Declaration of interest: none declared

Median follow-up: 25.0 months (range: 1 to 49)

Retrospective non-randomised study. Blinding not reported (but not applicable). Adjusted HRs are de-
rived from a prognostic model. No details on how modelling was performed, but this seems to have
been done based on significance testing (and not on including putative confounders in the analysis, ir-
respective of statistical significance).

Women and disease characteristics not reported according to debulking status. NB: possible overlap
with Hofstetter 2013.

Polterauer 2012  (Continued)

 
 

Study characteristics

Methods The purpose of this study was to determine the optimal regimen of neoadjuvant chemotherapy (NAC)
for advanced epithelial ovarian, fallopian tube and peritoneal cancers

Retrospective study of data from the Hyogo Cancer Center between January 2006 and December 2015.

Japan

Participants 171 patients with advanced epithelial ovarian, fallopian tube or primary peritoneal cancer who under-
went dose-dense tri-weekly administration of paclitaxel and carboplatin (TC) or TC as NAC followed by
IDS

The median age of patients was 61 (range 35 to 79) years

Performance status of patients: 0 for 47 patients (27%); 1 for 79 patients (46%); 2 for 38 patients (22%);
and 3 for 7 patients (4%)

Residual disease details Patients who underwent NAC followed by interval debulking surgery

The median number of NAC cycles was 4 (range 2 to 10). The total number of cycles during the first
treatment was 7 (range 4 to 16).

Dose-dense paclitaxel and carboplatin (TC) was administered in 101 patients (59%); tri-weekly TC was
administered 70 patients (41%)

Residual disease groups:

SVRD < 1 cm: 150 (88%)

LVRD > 1 cm: 21 (12%)

Outcomes Overall survival and progression-free survival

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

Shibutani 2020 
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3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. The overall survival was calculated from the date of the
first chemotherapy to the date of death or last contact.

5. Adjustment for other prognostic factors (a-g): high risk

Only univariate analysis of OS. Not included in multivariate analyses.

6. Statistical analysis and reporting (a-d): high risk

No multivariate model predicting OS despite there being one for PFS

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. Progression-free survival was calculated from the date of
the first chemotherapy to the date of death or disease progression.

5. Adjustment for other prognostic factors (a-g): low risk

HR for PFS was adjusted for age (< 61 vs ≥ 61), PS (0 to 1 vs 2 to 3), stage (III vs IV), disease (ovary vs oth-
ers), histology, residual disease, NAC cycles and NAC regimens in multivariable Cox model

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; variable selection criteria for multivariate analysis unstated

No multivariate model predicting OS despite there being one for PFS

Notes The median observation period was 41 (range 4 to 138) months

Median progression-free survival was 21 (95% CI 18 to 23) months and 15 (95% CI 13 to 17) months in
the dose-dense TC and conventional TC group, respectively (HR 0.69, 95% CI 0.46 to 0.96; P = 0.02)

The median overall survival was 59 (95% CI 46 to 72) and 40 (95% CI 32 to 57) months in the dose-dense
TC group and conventional TC group (HR 0.72, 95% CI 0.48 to 1.06; P = 0.09)

Multivariate analysis for progression-free survival demonstrated that dose-dense TC represented an in-
dependent prognostic factor (HR 0.70, 95% CI 0.50 to 0.99; P = 0.04).

PFS multivariate prognostic factors were as follows: FIGO stage (HR 0.68, 95% CI 0.48 to 0.96 (table
says 0.90); P = 0.03) and residual disease at IDS (HR 0.55, 95% CI 0.34 to 0.96 (table says 0.90 and this
appears to be the correct estimate when log estimates are entered; P = 0.02). Also when reference is
changed this estimate is: HR 1.82 (95% CI 1.12 to 2.97).

Shibutani 2020  (Continued)

 
 

Study characteristics

Methods Retrospective study

Participants 276 women with FIGO stage III or IV ovarian cancer consecutively treated

Shim 2016 
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Median age at diagnosis was 54 years (range: 20 to 80 years)

258 (93.5%) women received postoperative platinum-based chemotherapy

South Korea

Residual disease details Speciality of surgeon not reported

Surgery followed by platinum-taxane chemotherapy

The 25%, 50% and 75% quartiles of intervals from surgery to start of chemotherapy were 18, 22 and 28
days, respectively

Outcomes Time to chemotherapy (TTC) was analysed and correlated with outcome

The following were significant prognostic factors for progression-free survival in multivariate analysis:

• TTC (≤ 28 vs > 28 days; HR 1.578, 95% CI 1.057 to 2.355)

• Complete debulking with NMRD (HR 0.419, 95% CI 0.274 to 0.640)

• Preoperative albumin level (HR 0.549, 95% CI 0.382 to 0.791)

Risk of bias (QUIPS) 1. Study participation (a-f): high risk

Abstract only therefore insufficient information on study participation

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

Not reported

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Definition of PFS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): high risk

Time to chemotherapy arbitrarily categorised. Model predicting PFS adjusted for time to chemotherapy
and preoperative albumin level.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear on reasons why the particular specific set of variables were selected
for multivariate model. PFS used as outcome but no overall survival.

Notes Findings are from an abstract

OS not reported

Mean and median length of follow-up were not reported

Shim 2016  (Continued)
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Although delayed TTC (> 28 days) did not possess prognostic significance in women without postoper-
ative residual disease (n = 94), it significantly correlated with progression-free survival in women with
postoperative RD (n = 164, HR 1.893, 95% CI 1.209 to 2.962)

Shim 2016  (Continued)

 
 

Study characteristics

Methods Single-centre retrospective study

Participants N = 118 women diagnosed with primary ovarian carcinoma, epithelial cell type (stages IIIC with carci-
nomatosis and IV) who were treated by NACT + late IDS (after 6 cycles) in the taxane/platinum period
(1998 to 2010)

Median age: 64 (range: 37 to 88)

FIGO: IIIC – 82 (69%); IV – 36 (31%)

Histology: serous – 111 (94%); non-serous – 7 (6%)

Had lymph node assessment: 105 (89%)

Median node count: 32 (range: 4 to 81)

Lymph node involvement

• Positive: 56 (47%)

• Negative: 49 (42%)

• N/A: 13 (11%)

Residual disease details All women had sampling biopsy.

• Laparoscopy: 77 (65.3%)

• Diagnostic laparotomy: 17 (14.4%)

Median NACT cycles: 6 (range: 5 to 13)

NACT regimen

• Carboplatin – 4 (3.4%);

• Paclitaxel and carboplatin – 114 (96.6%)

All IDS performed by 2 surgeons (co-authors on paper) with experience in ovarian cancer surgery

Resection categories (other than peritoneal stripping)

• Salpingo-oophorectomy: 109 (92%)

• Total abdominal hysterectomy: 109 (92%)

• Omentectomy: 113 (96%)

• Appendectomy: 102 (86%)

• Pelvic lymph node dissection: 104 (88%)

• Aortic lymph node dissection: 93 (79%)

• Bowel surgery: 32 (27%)

• Other organ resection (spleen, liver, small bowel etc.): 17 (14%)

Number of resection categories

Median: 6

Stoeckle 2014 
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Range: 0 to 8

Standard surgery: 54 (46%)

Extended surgery: 64 (54%)

'Optimal' cytoreduction defined as RD < 1 cm (n = 111, 94%)

• NMRD (referred to in study as RD0): 80 (68%)

• SVRD (RD 0.1 cm to 1 cm): 31 (26%)

• LVRD (RD ≥ 1 cm): 7 (6%)

* In multivariable analysis, it is NMRD vs RD > 0 cm

Outcomes Overall survival defined as time from date of initial diagnosis to date of death of any cause

Median OS: 42 months

Median OS in no macroscopic RD group (RD 0 cm): 50 months

Median OS in RD > 0: 38 months

Multivariable Cox PH for OS adjusted for tumour grade, WHO performance status, ASA, bowel surgery
(yes/no), FIGO stage:

RD > 0 cm vs NMRD: HR 2.2 (95% CI 1.2 to 4.0), P = 0.01

Progression-free survival (PFS) was calculated from the date of initial diagnosis to date of progression.
Progression was defined as locoregional or metastatic recurrences after complete remission or pro-
gression of disease in women without complete remission.

Median PFS: 17.2 months

No multivariable analysis for PFS

Death within 30 days of surgery: 2 (1.7%)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. Overall survival defined as time from date of initial diag-
nosis to date of death of any cause.

5. Adjustment for other prognostic factors (a-g): unclear risk

Model predicting OS adjusted for tumour grade, WHO performance status, ASA, bowel surgery (yes/no),
FIGO stage

6. Statistical analysis and reporting (a-d): unclear risk

Stoeckle 2014  (Continued)
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No conceptual framework; data driven based on P values of univariate associations

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. Progression was defined as locoregional or metastatic re-
currences after complete remission or progression of disease in women without complete remission.

5. Adjustment for other prognostic factors (a-g): high risk

Model predicting PFS was not adjusted for any other prognostic factor

6. Statistical analysis and reporting (a-d): high risk

Model predicting PFS was not adjusted for any other prognostic factor

Notes Median follow-up: 37 months

ASA score:

• 1: 35 (30%)

• 2 to 3: 83 (70%)

WHO performance status

• 0 to 1: 80 (68%)

• 2 to 3: 38 (32%)

At IDS, 96 (81%) presented with visible tumour. Median tumour size was 2 mm.

Median length of hospital stay (all women): 10 (2 to 44)

Median length of stay (women with complications): 16 (range: 7 to 44)

Major morbidity was defined as a complication requiring a prolonged hospital stay (more than 10 days),
re-hospitalisation or reoperation (by surgery or interventional imaging) needing correction by major
medication (e.g. prolonged IV antibiotics or blood transfusion (5 packed red blood cells), or causing
death during the first postoperative month

21 women (18%) had major complications, for a total of 24 major complications

• Infection: 11

• Blood loss needing transfusion > 5 PRBC: 7

• Thromboembolic event: 2

• Cerebrovascular accident: 1

• Myocardial infarction: 1

• Bowel obstruction: 1

• Chylous ascites: 1

Rehospitalisation: 10 women

Reoperation by surgery or imaging techniques: 8 women

Stoeckle 2014  (Continued)
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Methods Retrospective analysis
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Participants 1718 women with newly diagnosed International Federation of Gynecology and Obstetrics stage III and
IV ovarian, peritoneal or fallopian tube carcinoma were included in the analysis
Median age (years): microscopic (58.5); optimal (60.1); suboptimal (60.2)

Performance status - frequency (%):

• Normal, asymptomatic: 848 (49.3%)

• Symptomatic, ambulatory: 745 (43.4%)

• Symptomatic, in bed < 50%: 125 (7.3%)

Top-level FIGO stage: III: 1241 (72.2%); IV: 477 (27.8%)

Histology: serous: 1477 (86%); mixed epithelial: 76 (4.4%); endometrioid: 56 (3.3%); clear-cell/muci-
nous: 60 (3.5%); other: 24 (1.4%)

Ascites: no: 346 (20.1%); yes: 1372 (79.9%)

Progression-free survival status: censored: 268 (15.6%); progression or death: 1450 (84.4%)

Overall survival status: censored: 840 (48.9%); death: 878 (51.1%)

USA

Residual disease details Speciality of surgeon was not reported

Primary cytoreductive surgery followed by platinum based chemotherapy

Treatment arms: frequency (%)

• I (standard chemotherapy): 580 (33.8%)

• II (concurrent bevacizumab): 570 (33.2%)

• III (extended bevacizumab): 568 (33%)

Residual disease, n (%)

• NMRD: 85 (4.9%)

• SVRD (≤ 1 cm): 701 (40.8%)

• LVRD (> 1 cm): 932 (54.2%)

Outcomes Overall survival: HR adjusted for:

TSIC = 15 days: ≤ 1 cm (AHR 1.41, 95% CI 0.77 to 2.58); > 1 cm (AHR 1.87, 95% CI 1.05 to 3.31)

Residual = micro, 40 days:

• Race/ethnicity = White (AHR 1.27, 95% CI 1.15 to 1.40)

• Race/ethnicity = Asian (AHR 1.51, 95% CI 1.27 to 1.80)

• Race/ethnicity = Black (AHR 1.18, 95% CI 1.00 to 1.40)

• Race/ethnicity = Hispanic (AHR 1.18, 95% CI 0.97 to 1.43)

• Race/ethnicity = other (AHR 1.41, 95% CI 1.15 to 1.74)

Residual ≤ 1 cm, 40 days:

• Race/ethnicity = Asian (AHR 1.17, 95% CI 1.01 to 1.35)

Residual > 1 cm, 40 days

• Race/ethnicity = Asian (AHR 1.24, 95% CI 1.07 to 1.44)

Histology

• Serous: (AHR 1 - referent)

• Mixed epithelial: (AHR 1.33, 95% CI 0.97 to 1.84)

Tewari 2016  (Continued)
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• Endometrioid: (AHR 0.70, 95% CI 0.44 to 1.11)

• Clear-cell/mucinous: (AHR 4.97, 95% CI 2.46 to 10.05)

• Other: (AHR 1.14, 95% CI 0.73 to 1.78)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Definition of OS not provided but it usually has a standard definition

5. Adjustment for other prognostic factors (a-g): low risk

Arbitrary dichotomisation of time from surgery to chemotherapy. Multivariate model predicting OS
adjusted for age, race, performance status, tumour grade, FIGO stage, histology, ascites, CA-125, time
from surgery to chemotherapy and interaction terms

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria for multivariate analysis

Outcome: progression-free survival

Not reported

Notes At 15 days, time to initiation of chemotherapy does not increase the risk of death for any women,
whereas at 40 days most women have an increased risk of death. This represents a change-point in in-
creasing time at which some women start to become affected negatively.

Tewari 2016  (Continued)

 
 

Study characteristics

Methods Retrospective cohort study

Participants 978 women with stage IIIB to IV ovarian, fallopian tube or primary peritoneal carcinoma

Median age was 61 years (range: 19 to 95 years)

FIGO stage - n (%):

• IIIB: 33 (3%)

• IIIC: 761 (78%)

• IV: 184 (19%)

Histology - n (%):

Tseng 2018 
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• Serous: 869 (89%)

• Other: 109 (11%)

Estimated blood loss: 700 mL (range: 5 mL to 8000 mL)

Median hospital length of stay was 8 days (range 1 to 22 days)

USA

Residual disease details Speciality of surgeon not reported

All women underwent primary debulking surgery followed by intraperitoneal (IP) chemotherapy in (n =
949, 99%)

Residual disease was classed as follows:

• NMRD (defined as complete gross resection (CGR) in study) - 0 mm: 408 (42%)

• SVRD (1 to 10 mm): 378 (39%)

• LVRD (> 10 mm): 192 (20%)

Outcomes Multivariable analysis of factors associated with PFS adjusted for PDS-year group

Residual disease:

• NMRD: (AHR: reference)

• SVRD: (AHR 1.393, 95% CI 1.174 to 1.654)

• LVRD: (AHR 1.921, 95% CI 1.547 to 2.386)

Multivariable analysis of factors associated with OS adjusted for PDS-year group

Residual disease:

• NMRD: (AHR: reference)

• SVRD: (AHR 1.36, 95% CI 1.118 to 1.653)

• LVRD: (AHR 1.751, 95% CI 1.378 to 2.224)

Median operative time was 280 minutes (range, 36 to 893 minutes)

Median length of hospital stay (LOS) was 8 days (range: 1 to 22 days)

30-day all-cause mortality was 0.4% (4 deaths)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

Tseng 2018  (Continued)

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

125



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

5. Adjustment for other prognostic factors (a-g): low risk

Multivariate models for OS adjusted for age, albumin, FIGO stage, ASA score, histology, BRCA, tumour
index, and postoperative intraperitoneal chemotherapy

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria for multivariate analysis

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): low risk

Multivariate models for PFS adjusted for age, albumin, FIGO stage, ASA score, histology, BRCA, tumour
index and postoperative intraperitoneal chemotherapy

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria for multivariate analysis

Notes Median follow-up for the entire cohort was 77.7 months (range: 1.3 to 198 months)

Tseng 2018  (Continued)

 
 

Study characteristics

Methods Prospective cohort study: the 2 groups were defined from data collected prospectively at laparotomy.

All women with ovarian cancer referred to the departments of gynaecological oncology at 2 hospitals
between 1981 and 1989 were entered into prospective surgical studies.

Participants During the 8-year period in the study a total of 256 women with previously untreated primary EOC were
referred for consideration of surgery and chemotherapy. 37 women with stage II disease were excluded
from this analysis leaving 219 women with stage III to IV disease to form the basis of the study.

Median age at study entry was 57 years (range: 24 to 75 years)

180 (82%) and 39 (18%) women had FIGO stage III and IV disease respectively

Histological cell type was as follows: serous: 134 (61%), endometrioid: 34 (15%), mucinous: 32 (15%),
clear cell: 7 (3%), undifferentiated: 12 (6%)

50 (25%) women had tumour grade classified as being well, 68 (34%) had grade as moderate, 75 (37%)
had poor grade and in 9 (4%) women the grade was unknown

101 (46%) women had GOG performance status 0, 94 (43%) had status 1, 23 (10.5%) women had status
2 and for 1 (0.5%) woman their status was unknown

Mode of spread was as follows: bulky: 100 (46%), spreading: 119 (54%)

UK

Residual disease details Reported categories for residual disease were as follows:

1. RD < 2 cm: 92 (42%) of which 15 were deemed to have had NMRD

2. LVRD (> 2 cm): 127 (58%)

Van Geene 1996 
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All women received cis-platinum containing chemotherapy at the dose of 75 mg/m2 up to a total of 6
courses depending on response and toxicity

Outcomes Overall survival: HR adjusted for performance status and pattern of spread using Cox model:

> 2 cm vs < 2 cm: HR 1.83, P < 0.0001

We requested the exact P value and 95% CI from the study authors but the data were no longer avail-
able.

Table 4 is confusing as no macroscopic RD and less than 2cm RD was compared to > 2 cm. This was
grouped in table 2.

Risk of bias (QUIPS) 1. Study participation (a-f): unclear risk

There was insufficient information to permit judgement

2. Study attrition (a-e): unclear risk

There was insufficient information to permit judgement

3. Prognostic factor measurement (a-f): unclear risk

There was insufficient information to permit judgement

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): unclear risk

There was insufficient information to permit judgement

5. Adjustment for other prognostic factors (a-g): unclear risk

There was insufficient information to permit judgement

6. Statistical analysis and reporting (a-d): unclear risk

There was insufficient information to permit judgement

Outcome: progression-free survival

Not reported

Notes The 2 groups were defined from data collected prospectively at laparotomy. Women with small-vol-
ume (≤ 0.5 cm) but widespread disease (> 10 metastatic nodules) were assigned to the seedling group
and women with large-volume disease (> 0.5 cm) spread outside the pelvis were assigned to the bulky
disease group. Optimal debulking, i.e. residual disease less than 2 cm, was achieved in 92 (42%) of
the women with similar rates between the 2 groups (P = 0.09). Complete macroscopic clearance was
achieved in only 15 women, all of which were in the bulky spread group.

Complete macroscopic clearance (NMRD) was achieved in only 15 women, all of which were in the
bulky spread group.

Van Geene 1996  (Continued)

 
 

Study characteristics

Methods Retrospective data set review (retrieved from 3 prospective, randomised phase III trials: AGO-OVAR
(OVAR-3/-5/-7))
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Participants Cohort of women from three prospective, randomised phase III trials: AGO-OVAR (OVAR-3/-5/-7) in be-
tween 1995 and 2002

Previously untreated epithelial ovarian cancer FIGO stage IV, at least 18 years of age and required to
have adequate haematologic, renal and hepatic function, defined as follows: absolute neutrophil count
(ANC) of at least 1.5 × 109 cells/L, platelet count of at least 100 × 109 cells/L, serum creatinine and biliru-
bin of no more than 1.25 × upper normal limit

N = 573, all FIGO stage IV disease: malignant pleural effusion = 214 (37.3%), parenchymal hepatic
metastases = 146 (25.5%), other sites disease = 213 (37.2%)

Median age was 59 years (range 19 to 83); age < 50 (17.6%), 50 to 65 (59.5%), > 65 (22.9%)

ECOG performance status: 0 (28.2%), 1 (54.6%), 2 (17.2%)

Histological subtypes; serous (68.2%), endometrioid: (6.9%), mucinous (16.0%)

Peritoneal carcinomatosis: yes (87.8%), no (12.2)

France and Germany

Residual disease details Residual disease were defined as:

• NMRD (12.3%)

• SVRD (1 to 10 mm) (29.3%)

• LVRD (> 10 mm) (58.4%)

Women were randomly assigned to one of two treatment arms consisting of either carboplatin or cis-
platin and paclitaxel, or a combination of carboplatin and paclitaxel versus the same combination with
epirubicin or topotecan. All women were scheduled to receive at least 6 courses of platinum-taxane in-
travenously every 3 weeks.

Outcomes Women with stage IV

Kaplan-Meier

Median OS (unadjusted) of NMRD 54.6 months, SVRD 25.8 months, LVRD > 1 cm 23.9 months

Median PFS (unadjusted) of NMRD 19.1 months, SVRD 13.6 months, LVRD (> 1 cm) 11.3 months

Multivariant analysis for OS:

SVRD vs NMRD: HR 1.87 (95% CI 1.21 to 2.89)

LVRD (> 1 cm) vs NMRD: HR 2.13 (95% CI 1.40 to 3.23)

Multivariate analysis for PFS:

SVRD vs NMRD: HR 1.51 (95% CI 1.05 to 2.19)

LVRD (> 1 cm) vs NMRD: HR 1.82 (95% CI 0.28 to 2.59)

HRs adjusted for age, performance status, histological type, presence of peritoneal carcinomatosis and
multiple sites (Y/N)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

Wimberger 2010  (Continued)
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3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Age arbitrarily categorised. Multivariate model for OS adjusted for age, ECOG, histology, peritoneal car-
cinomatosis and number of stage IV disease sites

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria for multivariate analysis

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Age arbitrarily categorised. Multivariate model for PFS adjusted for age, ECOG, histology, peritoneal
carcinomatosis and number of stage IV disease sites

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear of variable selection criteria for multivariate analysis

Notes All women with stage IV disease in 3 RCTs:

OVAR-3 trial (1995 to 1997): 69 women received carboplatin-paclitaxel (7 women had complete resec-
tion)

64 women received cisplatin-paclitaxel (6 women had complete resection)

OVCAR-5 trial (1997 to 1999: 112 carboplatin-paclitaxel (14 complete resection, 61 LVRD > 1 cm)

106 carboplatin-paclitaxel-epirubicin (12 complete resection, 63 LVRD > 1 cm)

OVCAR-7 trial (1999 to 2002): 104 carboplatin-paclitaxel (15 complete resection)

118 carboplatin-paclitaxel-topotecan (15 complete resection)

The difference in proportion of women with zero residual disease in all 3 trials is not statistically signifi-
cant (OVAR-3, P = 0.88, OVAR-5 P = 0.79 and OVAR-7, P = 0.71). No significant trend difference in women
recruited during the different time period. No relation between residual disease and the number of ap-
plied chemotherapy cycles. Therefore, all 3 trials were considered sufficiently similar to be combined
for this study and analysis.

Median OS was statistically reduced in FIGO stage IV 26.1 months compared to stage IIIC

Wimberger 2010  (Continued)
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Methods The current study was a retrospective review of data from women treated with platinum and paclitaxel
combination chemotherapy on one of 6 prospective randomised clinical trials conducted by GOG: pro-
tocols 111, 114, 132, 152, 158 and 172

GOG 111: included LVRD (> 1 cm) stage III/IV EOC (eligible women = 123)

GOG 114: included SVRD (< 1 cm) stage III EOC (eligible women = 226)

GOG 132: included LVRD (> 1 cm) stage III/IV EOC (eligible women = 147)

GOG 152: included LVRD (> 1 cm) stage III EOC (eligible women = 397)

GOG 158: included LVRD (> 1 cm) stage III EOC (eligible women = 792)

GOG 172: included SVRD (≤ 1 cm) stage III EOC (eligible women = 210)

Participants Data from 1895 women with stage III invasive EOC who underwent primary surgical cytoreduction fol-
lowed by paclitaxel/platinum chemotherapy, while participating in one of six GOG clinical trials, was
analysed for the present study

The median age was 57 years (range: 16 to 86 years)

All 1895 women had FIGO stage III

Histological cell type was as follows: serous: 1392 (73.5%), endometrioid: 166 (8.8%), mucinous: 34
(1.8%), mixed epithelial: 142 (7.5%), adenocarcinoma unspecified: 49 (2.6%), clear cell: 62 (3.3%), undif-
ferentiated: 26 (1.4%), other: 24 (1.3%)

179 (9.5%) women had tumour grade 1, 719 (37.9%) had grade 2 and 997 (52.6%) women had tumour
grade 3

Tumour grade details: 1: 179 (9.5%), 2: 719 (37.9%), 3: 997 (52.6%)

Ethnicity details: White: 1669 (88.1%), African-American: 111 (5.9%), other: 115 (6.1%)

Residual disease details Reported categories for residual disease were as follows:

1. NMRD: 437 (23.1%)

2. SVRD (0.1 cm to 1 cm): 791 (41.7%)

3. LVRD (> 1 cm): 667 (35.2%)

Optimal was not defined, yet women were divided into 3 groups for analysis, based on RD status (as
above). The following chemotherapy schedules were given in the 6 trials:

• GOG 111: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, 6 cycles

• GOG 114: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, 6 cycles

• GOG 132: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, 6 cycles

• GOG 152: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, 6 cycles ± interval debulking

• GOG 158: IV paclitaxel 135 mg/m2 (24 hours), cisplatin 75 mg/m2, 6 cycles or IV paclitaxel 175 mg/m2

(3 hours), carboplatin AUC 7.5, 6 cycles

• GOG 172: IV paclitaxel 135 mg/m2, cisplatin 75 mg/m2, 6 cycles

Outcomes Overall survival and progression-free survival: HR adjusted for age (discrete), race, GOG performance
status, histology and tumour grade using Cox model:

SVRD vs NMRD: HR 2.11 (95% CI 1.78 to 2.49), P < 0.001 and HR 1.96 (95% CI 1.70 to 2.26), P < 0.001 for
OS and PFS respectively

LVRD (> 1 cm) vs NMRD: HR 2.47 (95% CI 2.09 to 2.92), P < 0.001 and HR 2.36 (95% CI 2.04 to 2.73), P <
0.001 for OS and PFS respectively

Winter 2007  (Continued)
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Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Age arbitrarily categorised. Model predicting OS adjusted for age, race, GOG performance status, histol-
ogy, and tumour grade

6. Statistical analysis and reporting (a-d): unclear risk

In methods, authors reported that all variables considered as potential prognostic factors were includ-
ed in multivariate analyses, suggesting some conceptual framework

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Age arbitrarily categorised. Model predicting PFS adjusted for age, race, GOG performance status, his-
tology, and tumour grade.

6. Statistical analysis and reporting (a-d): unclear risk

In methods, authors reported that all variables considered as potential prognostic factors were includ-
ed in multivariate analyses, suggesting some conceptual framework.

Notes 1505 recurrences and 1323 deaths were identified during a median follow-up period of 43 months:

The median PFS was 17.1 months (95% CI 16.4 to 17.8 months)

The median OS was 45.3 months (95% CI 43.0 to 47.7 months)

PFS for disease residual: 
NMRD: N = 437, PFS was 33.0 months, 0.1 cm to 1.0 cm: N = 791, PFS) was 16.8 months, LVRD (> 1 cm): N
= 667, PFS was 14.1 months, P < 0.001

OS for disease residual: 
NMRD: N = 437, OS was 71.9 months, SVRD: N = 791, OS was 42.4 months, LVRD (> 1.0 cm): N = 667, OS
was 35.0 months, P < 0.001

Increasing age was associated with decreased PFS and OS. Median PFS and OS were shorter for women
with a performance status (PS) of 1 or 2 when compared with those with a PS of 0. No difference in me-
dian PFS was evident between PS 1 and PS 2 women, whereas the difference in median OS between the

Winter 2007  (Continued)

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

131



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

same groups was observed. Based on tumour histology, women with endometrioid histology had im-
proved clinical outcomes compared with those with serous tumours. Women with mucinous or clear-
cell tumours had decreased PFS and OS. Women with mucinous cell type had a median OS of only 15
months compared with 24, 45 and 56 months for clear-cell, serous and endometrioid cell types, respec-
tively.

Women with NMRD had the longest PFS and OS 33 and 72 months, respectively compared with women
with any gross residual disease. The differences in median PFS and OS between the SVRD and LVRD
(> 1 cm) groups were also evident, albeit small (3 months in median PFS and 7 months in median OS).
Women with grade 2 or 3 tumours were associated with decreased PFS and OS. Race was not signifi-
cantly associated with PFS or OS.

Winter 2007  (Continued)

 
 

Study characteristics

Methods Retrospective review of 4 RCTs. The current study was a retrospective review of data from women with
stage IV EOC treated with platinum and paclitaxel combination chemotherapy on one of four prospec-
tive randomised clinical trials conducted by the GOG: protocols 111, 132, 152 and 162

Participants 360 women with stage IV invasive EOC who underwent primary surgical cytoreduction followed by pa-
clitaxel/platinum chemotherapy while participating in one of four GOG clinical trials.

The median age of women was 59 years (range: 24 to 86 years)

317 (88%) women were white, 28 (8%) were black and 15 (4%) were of other ethnic origin

97 (27%) had GOG performance status 0, 203 (56%) had status 1 and 60 (17%) had status 2

24 (7%) women had tumour grade 1, 112 (31%) grade 2 and 224 (62%) had grade 3 disease

Histology was as follows: serous 268 (74.5%), endometrioid 28 (8%), mucinous 7 (2%), clear cell 12
(3%), adenocarcinoma unspecified 9 (2.5%), mixed epithelial 22 (6%), undifferentiated 9 (2.5%), other 5
(1.5%).

The median residual tumour size was 3 cm (range 0.0 to 40.0)

Stage IV disease site was as follows: distant: 45 (12.5%), parenchymal liver: 64 (17.75%), pleural effu-
sion: 172 (47.75%), subcutaneous: 32 (9%), others: 3 (1%), multiple sites: 44 (12%)

Residual disease details The maximum diameter of residual tumour that was used to define optimal cytoreduction: 1 cm (in
original RCTs). All 4 RCTs included suboptimal disease (> 1 cm).

Residual disease was noted as follows:

• NMRD: 29 (8%)

• SVRD of 0.1 cm to 1 cm: 78 women (22%)

• LVRD of 1.1 cm to 2 cm: 50 women (14%)

• LVRD of 2.1 cm to 3 cm: 40 women (11%)

• LVRD of 3.1 cm to 4 cm: 30 women (8.25%)

• LVRD of 4.1 cm to 5 cm: 44 women (12%)

• LVRD of 5.1 cm to 6 cm: 30 women (8.25%)

• LVRD larger than 6 cm: 59 women (16.5%)

'Optimal' cytoreduction was defined as RD < 1 cm and a sensitivity analysis was performed defining RD
as < 2 cm

Winter 2008 
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All women were treated with primary surgical cytoreduction and 6 cycles of a 24-hour infusion of intra-

venous paclitaxel 135 mg/m2, followed by intravenous cisplatin 75 mg/m2

Outcomes • Overall survival: HR adjusted for several prognostic categories

• Optimal: NMRD:
◦ SVRD (< 1 cm) vs NMRD: HR 1.93 (95% CI 1.17 to 3.20)

◦ 1 cm to 5cm vs NMRD: HR 1.83 (95% CI 1.14 to 2.94)

◦ > 5 cm vs NMRD: HR 2.72 (95% CI 1.65 to 4.47)

• Optimal: SVRD (≤ 1.0 cm):
◦ LVRD (> 1 cm) HR 1.30 (95% CI 1.00 to 1.59)

• Optimal: ≤ 2 cm RD:
◦ LVRD (> 2 cm) HR 1.17 (95% CI 0.92 to 1.49)

• Progression-free survival: HR adjusted for several prognostic categories

• Optimal: NMRD:
◦ SVRD (< 1 cm) vs NMRD: HR 1.99 (95% CI 1.24 to 3.18)

◦ 1 cm to 5cm vs NMRD: HR 2.15 (95% CI 1.38 to 3.34)

◦ > 5 cm vs NMRD: HR 2.96 (95% CI 1.86 to 4.71)

• Optimal: SVRD (≤ 1 cm) RD:
◦ LVRD (> 1 cm) HR: 1.49 (95% CI 1.16 to 1.92)

• Optimal: ≤ 2.0 cm RD:
◦ LVRD (> 2 cm) HR: 1.27 (95% CI 1.01 to 1.61)

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Multivariate model for OS adjusted for histology and stage IV disease site

6. Statistical analysis and reporting (a-d): unclear risk

In methods, authors reported that all variables considered as potential prognostic factors were includ-
ed in multivariate analyses, suggesting some conceptual framework. However, age, race, GOG PS and
tumour grade were excluded secondary at univariate analysis due to their P values falling above signifi-
cance threshold

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome

5. Adjustment for other prognostic factors (a-g): unclear risk

Winter 2008  (Continued)
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Multivariate model for PFS adjusted for histology and stage IV disease site

6. Statistical analysis and reporting (a-d): unclear risk

In methods, authors reported that all variables considered as potential prognostic factors were includ-
ed in multivariate analyses, suggesting some conceptual framework. However, age, race, GOG PS and
tumour grade were excluded secondary at univariate analysis due to their P values falling above signifi-
cance threshold

Notes The median length of follow-up was 28 months

When evaluating the association of clinicopathologic factors with residual disease status, there was no
difference between the RD groups and demographic, clinical and pathologic factors

Stage IV site did not seem to have significant association with RD group distributions

Winter 2008  (Continued)

 
 

Study characteristics

Methods Single-centre, retrospective study undertaken on women treated between January 2003 and December
2013, at the Department of Gynecology, Weifang Yidu Central Hospital, China

Participants N = 200 women diagnosed with stage IIIC to IV invasive ovarian, fallopian tube or peritoneal high-
grade serous carcinoma, who were treated with platinum-based NAC followed by IDS and adjuvant
chemotherapy.

Median age: 61 (range: 38 to 80)

FIGO: IIIC – 169 (84.5%); IV – 31 (15.5%)

Pre-operative ascites

• < 500 mL: 116 (58%)

• ≥ 500 mL: 84 (42%)

Median CA-125 at diagnosis: 952 U/mL (range: 75 to 23,400)

Median pre-operative CA-125: 572 (range: 43 to 986)

Median CA-125 decreasing kinetics (ratio of the initial serum CA-125 level to the preoperative serum
CA-125 level): 2.3 (range: 0.8 to 30.2)

≤ 3 tumour sites: 50 (25%)

> 3 tumour sites: 150 (75%)

Residual disease details Median NACT cycles: 3 (range: 1 to 8)

NAC was administrated intraperitoneally for 90 (45%) women and intravenously for 110 (55%) women

Median adjuvant CT cycles: 5 (range: 3 to 7)

'Optimal' cytoreduction defined as RD < 1 cm (n = 156, 78%):

• NMRD (referred to in study as RD0): 59 (29.5%)

• SVRD (RD < 1 cm): 97 (48.5%)

• LVRD between 1 cm to 2 cm inclusive: 8 (4%)

• LVRD (> 2 cm): 30 (15%)

• Unknown: 6 (3%)

Zhang 2018 
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Outcomes Overall survival defined as interval between treatment initiation and death

Median OS in participants with ascites regression: 32.1

Median OS in participants without ascites regression: 25.2

Multivariable Cox PH for OS adjusted for pre-operative ascites, number of tumour sites, CA-125 at diag-
nosis, CA-125 decreasing kinetics:

• LVRD (> 1 cm (vs SVRD < 1 cm): HR 2.58, 95% CI 1.71 to 4.24), P < 0.01

Progression-free survival defined as interval between the beginning of treatment and documented dis-
ease progression or death from any cause in women with no evidence of progression

Median PFS in participants with ascites regression: 22.3

Median PFS in participants without ascites regression: 18

Multivariable Cox PH for PFS adjusted for pre-operative ascites, number of tumour sites, number of
NAC cycles, CA-125 at diagnosis, CA-125 decreasing kinetics:

• LVRD (> 1 cm (vs SVRD): HR 2.43, 95% CI 1.44 to 4.08), P < 0.01

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): low risk

Valid and reliable measurement of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. OS defined as interval between treatment initiation and
death.

5. Adjustment for other prognostic factors (a-g): unclear risk

Baseline CA-125 and preoperative CA-125 are likely to introduce multicollinearity. Model predicting OS
adjusted for pre-operative ascites, number of tumour sites, CA-125 at diagnosis, CA-125 decreasing ki-
netics

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; data driven based on P values of univariate associations

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. PFS defined as interval between the beginning of treat-
ment and documented disease progression or death from any cause in women with no evidence of pro-
gression.

5. Adjustment for other prognostic factors (a-g): unclear risk

Zhang 2018  (Continued)
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Baseline CA-125 and preoperative CA-125 are likely to introduce multicollinearity. Model predicting PFS
adjusted for age, preoperative ascites, FIGO stage, tumour sites, baseline CA-125, preoperative CA-125,
number of NACT cycles and CA-125 decreasing kinetics

6. Statistical analysis and reporting (a-d): unclear risk

No conceptual framework; data driven based on P values of univariate associations

Notes Median follow-up: 43.5 months

Ascites regression defined as an ascites volume of less than 500 mL

Inclusion criteria

(i) Women histologically diagnosed as stage IIIc or IV invasive ovarian, fallopian tube or peritoneal high-
grade serous carcinoma; (ii) women treated with platinum-based NAC followed by IDS and adjuvant
chemotherapy; and (iii) women with an ascites volume of greater than or equal to 500 mL before NAC
treatment as assessed by ultrasound examination

Exclusion criteria

(i) Fragile women who received slow-release evacuation procedure before NAC due to intolerable ab-
dominal distension; (ii) women with extra-abdominal metastatic malignancy; and (iii) women whose
preoperative serum cancer antigen 125 (CA-125) levels were less than or equal to 35 U/ mL

Treatment protocol

A NAC regimen consisting of carbo-platinum (area under the curves 5 to 6) and paclitaxel (135 to 175

mg/ m2) was administered every 3 weeks. IDS was performed approximately 2 to 4 weeks after the NAC
regimen. The adjuvant chemotherapy (at least 3 to 4 cycles) was the same as NAC.

The standard IDS included bilateral/unilateral salpingo-oophorectomy, hysterectomy, appendectomy,
pelvic/para-aortic lymphadenectomy and omentectomy. Extensive upper abdominal surgery was de-
fined as splenectomy, diaphragm stripping and/or resection, distal pancreatectomy, cholecystectomy,
partial liver resection and partial gastrectomy. Other surgery procedures, such as large/small bowel re-
section and peritoneal resection, were performed as necessary.

Zhang 2018  (Continued)

 
 

Study characteristics

Methods Multicentre, retrospective study

Participants N = 672 women newly diagnosed with epithelial ovarian cancer between June 2008 and December 2015
at the Sun Yat-Sen University Cancer Center and Nan Fang Hospital of Southern Medical University, who
were treated with NACT followed by IDS

Median age: 55 (range: 30 to 70)

FIGO: III – 564 (83.9%); IV – 108 (16.1%)

Histology: serous – 484 (72%); non-serous – 188 (28%)

Tumour grade:

• G1 – 384 (57.1%)

• G2/3 – 288 (42.9%)

CA-125 at diagnosis, U/mL:

• ≤ 35: 226 (33.6%)

Zhu 2016 
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• > 35: 446 (66.4%)

Comorbidity:

• Chronic hepatitis B: 64 (9.5%)

• Hypertension: 35 (5.2%)

• Diabetes: 27 (4%)

• Cardiovascular disease: 4 (0.6%)

Chemosensitivity (RECIST complete/partial response): 444 (66.1%)

Chemoresistance: 228 (33.9%)

Residual disease details All participants given 3 cycles of NACT before IDS

NACT regimen

• Cisplatin plus paclitaxel: 298 (44.3 %)

• Carboplatin plus paclitaxel: 250 (37.2 %)

• Carboplatin plus docetaxel: 124 (18.5 %)

Complete response to NACT (NMRD) in 61 (9.1%)

'Optimal' cytoreduction was defined as RD ≤ 1 cm (n = 486; 72.3%)

Outcomes Overall survival defined as interval between the date of diagnosis and the date of death from any cause
or last follow-up

5-year OS: 36.7%

Multivariable Cox PH for OS adjusted for FIGO stage, chemosensitivity, Glasgow prognostic score:

• LVRD (> 1 cm) (vs SVRD): HR 1.332 (95% CI 1.057 to 1.679), P = 0.015

Progression-free survival defined as time from the date of diagnosis to the date of first relapse, progres-
sion, death from any cause or last follow-up

5-year PFS: 19.3%

Multivariable Cox PH for PFS adjusted for FIGO stage, chemosensitivity, Glasgow prognostic score:

• LVRD (> 1 cm) (vs SVRD): HR 1.268 (95% CI 1.051 to 1.589), P = 0.044

Risk of bias (QUIPS) 1. Study participation (a-f): low risk

Adequate number of participants and description of target population. Baseline characteristics, eligi-
bility criteria, sampling frame and period/place study took place presented clearly.

2. Study attrition (a-e): unclear risk

Unclear if patients with incomplete follow-up were excluded before arriving at the stated sample size.
Insufficient information to permit judgement.

3. Prognostic factor measurement (a-f): unclear risk

Valid and reliable measurement of RD. Multicentre design may introduce heterogeneity in measure-
ment of RD

Outcome level assessment:

Outcome: overall survival

4. Outcome measurement (a-c): low risk

Zhu 2016  (Continued)
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Valid and reliable measurement of outcome. OS defined as interval between the date of diagnosis and
the date of death from any cause or last follow-up.

5. Adjustment for other prognostic factors (a-g): high risk

Age arbitrarily dichotomised. Multivariate models for OS adjusted for FIGO stage, chemosensitivity and
Glasgow Prognostic Score

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear on how variables were brought forward to multivariate model

Outcome: progression-free survival

4. Outcome measurement (a-c): low risk

Valid and reliable measurement of outcome. PFS defined as time from the date of diagnosis to the date
of first relapse, progression, death from any cause or last follow-up

5. Adjustment for other prognostic factors (a-g): high risk

Age arbitrarily dichotomised. Multivariate models for PFS adjusted for FIGO stage, chemosensitivity
and Glasgow Prognostic Score.

6. Statistical analysis and reporting (a-d): high risk

No conceptual framework; unclear on how variables were brought forward to multivariate model

Notes Median follow-up: 38 months (range: 5 to 103)

ECOG PS (Eastern Cooperative Oncology Group performance status)

≤ 1: 494 (73.5%); > 2: 178 (26.5%)

Definition of Glasgow prognostic score: women in whom an elevated CRP level (> 10 mg/L) and hypoal-
buminaemia (< 35 g/L) were both present were allocated a score of 2. Women with only one of these
two biochemical abnormalities were given a score of 1. Women with neither of these abnormalities re-
ceived a score of 0.

Zhu 2016  (Continued)

1. Study participation
a. Adequate participation in the study by eligible persons

b. Description of the target population or population of interest

c. Description of the baseline study sample

d. Adequate description of the sampling frame and recruitment

e. Adequate description of the period and place of recruitment

f. Adequate description of inclusion and exclusion criteria

2. Study attrition
a. Adequate response rate for study participants

b. Description of attempts to collect information on participants who dropped out

c. Reasons for loss to follow-up are provided

d. Adequate description of participants lost to follow-up

e. There are no important diGerences between participants who completed the study and those who did not

3. Prognostic factor measurement
a. A clear definition or description of the PF is provided

b. Method of PF measurement is adequately valid and reliable

c. Continuous variables are reported or appropriate cutpoints are used

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

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

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

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

138



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

4. Outcome measurement
a. A clear definition of the outcome is provided

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

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

5. Adjustment for other prognostic factors
a. All other important PFs are measured

b. Clear definitions of the important PFs measured are provided

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

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

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

f. Important PFs are accounted for in the study design

g. Important PFs are accounted for in the analysis

6. Statistical analysis and reporting
a. SuGicient presentation of data to assess the adequacy of the analytic strategy

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

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

d. There is no selective reporting of result

Overall risk of bias judgements were made per outcome for each included study
Abbreviations:
ACCI: age-adjusted Charlson Comorbidity Index; AHR: adjusted hazard ratio; AOC: advanced ovarian cancer; ASA: American Society of
Anaesthesiologists; BMI: body mass index; CDC: Clavien-Dindo classification; CI: confidence interval; CPLN: cardiophrenic lymph nodes;
CRP: c-reactive protein; CRS: cytoreductive surgery; DSS: disease-specific survival; ECOG: Eastern Cooperative Oncology Group; EOC:
epithelial ovarian cancer; FIGO: International Federation of Gynecology and Obstetrics; GOG: Gynaecologic Oncology Group; HR: hazard
ratio; ICU: intensive care unit; IDS: interval debulking surgery; IP: intraperitoneal; IQR: interquartile range; IV: intravenous; KM: Kaplan–
Meier; LVRD: large-volume residual disease; NACT/ACT/CT: neoadjuvant chemotherapy/adjuvant chemotherapy/chemotherapy; NMRD: no
macroscopic residual disease; NOS: not otherwise specified; OR: odds ratio; OS: overall survival; PCI: Peritoneal Cancer Index; PDS: primary
debulking surgery; PH: proportional hazards; OS: overall survival; PF: prognostic factor; PFS: progression-free survival; RD: residual disease;
RR: risk ratio; RT: residual tumour; SD: standard deviation; SE: standard error; SVRD: small-volume residual disease; TSIC: time from surgery
to initiation of chemotherapy; UTI: urinary tract infection; WHO: World Health Organization
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alberts 1993 No survival analysis by RD as all patients had suboptimal surgery (defined as more than 2 cm)

Alberts 1996 No multivariate analysis data

Alphs 2006 Included only 78 patients; 8 patients were early-stage and 9 patients received NAC

Altman 2012 No multivariate analysis data

Andersen Soegaard 2005 This study included only 83 patients, of which 66 received platinum-based chemotherapy. No mul-
tivariate analysis was performed.

Anuradha 2016 Scope of study focused on time interval between surgery and chemotherapy

Bailey 2006 Chemotherapy data are absent

Baker 1994 95% CI or SE (HR) are not reported and the HR point estimate for OS is 1.66 across all categories; it
is not clear if the < 1 cm category was used as the reference group when compared to both 1 cm to
2 cm and > 2 cm residual disease

Barda 2004 27.3% of ovarian cancer received non-platinum chemotherapy

Benedetti-Panici 1996 Included only 66 patients and stage IIb. No survival data per RD. Also included NAC/IDS.
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Study Reason for exclusion

Bertelsen 1990 Study does not include a multivariate analysis

Bertelsen 1993 No survival data per residual disease

Bian 2016 No multivariate analysis data

Bonnefoi 1999 38 patients had NAC and 27 patients had non-platinum chemotherapy

Brinkhuis 1996a No direct comparison by size of residual disease and there is no multivariate analysis

Brinkhuis 1996b 1 group of patients did not receive platinum chemotherapy except at progression. Survival data
per RD is reported for all patients collectively.

Bristow 1999 Included only 84 patients

Cai 2007 Included 95 patients. We suspect that IDS cases were included.

Ceresoli 2018 Included only 56 patients at analysis, of which 28 treated with cytoreductive surgery + HIPEC and
28 treated with cytoreductive surgery alone.

Chekman 2015 Did not report outcomes for extent of residual disease by type of initial primary surgery

Clamp 2018 No multivariate analysis data

Colozza 1997 Included only 39 patients

Conte 1991 No survival data per residual disease

Conte 1996 There is no optimal group. No survival data per residual disease.

Crawford 2005 18% of the cases were stage IC and II

Creasman 1990 All cases were sub-optimal, defined as RD greater than 1 cm; no analysis by RD

Cummins 2019 Full text unavailable

Dao 2016 Included patients who had neoadjuvant chemotherapy

Del Campo 1994 Included only 91 patients

de Oliviera 1990 1 arm did not receive platinum-based chemotherapy

di Re 1996 14 patients had borderline tumours. Also included stage II cases. Before 1979, patients received
non-platinum chemotherapy.

Elgamal 2019 Full text unavailable

Fagotti 2020 Did not report outcomes for extent of residual disease by type of initial primary surgery

Gao 2001 Only 31 cases

Gasimli 2016 Included selective group of women with cytoreduction of tumour to microscopic optimal disease (0
cm)

Geisler 2004 24 patients were stage I and II
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Study Reason for exclusion

Gershenson 1989 Included only 50 patients

Gershenson 1992 All patients were optimal, defined as RD less than 2 cm. No further analysis of survival by RD.

Gershenson 1995 Included only 51 patients

Greggi 2016 RD thresholds were not part of scope as the study focused on comparison of oncology specialist
centres versus non-specialist centres

Grem 1991 Included only 43 patients

Hainsworth 1990 Included only 25 patients

Hakes 1992 Included only 78 patients

Hamid 2002 Only included 62 patients

Hardy 1991 Included only 30 stage IV patients

Heitz 2016 No multivariate analyses were reported

Hoskins 1992 All patients are optimal, i.e. less than 1 cm. Survival data is per preoperative disease volume rather
than RD.

Hoskins 1996 Included only 29 patients

Hoskins 1997 No survival by residual disease

Itamochi 2002 Optimal surgery, i.e. size of RD, is not properly defined

Kaern 2005 Included only 31 stage III patients with no control group having RD more than 1 cm

Kehoe 2015 Comparisons of residual disease were based on type of intervention

Kessous 2017 No multivariate analysis data

Keyver-Paik 2016 No multivariate analyses were reported

Kirmani 1994 Included only 29 patients

Kristensen 1995 Included only 27 patients

Le 1997 Data for stage IIIC and IV subgroup was not reported and authors no longer had access to these da-
ta

Lee 2018 No multivariate analyses were reported and no response from corresponding author after request
for adjusted estimates

Loizzi 2016 Included only 78 patients

Lorusso 1998 Included only 34 patients

Malik 1998 Included only 21 patients

Marchetti 1993 Included only 70 patients
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Study Reason for exclusion

McGuire 1996 No multivariate analyses were reported

Michaan 2018 Chemotherapy response score not same as optimal cytoreduction

Ngan 1989 Contained 65 patients only and 15 patients were excluded, so only 50 patients

Omura 1989 95% CIs and P values from Cox model in adjusted estimates are not reported. Cannot use Parmar's
methods given the number of deaths and log rank P value as we need the unadjusted estimate.

Onda 2020 Did not report outcomes for extent of residual disease by type of initial primary surgery

Palmer 1992 Included only 70 patients

Piver 1991 43 patients did not receive platinum-based chemotherapy. No multivariate analysis.

Raspagliesi 2018 No multivariate analysis data

Redman 1986 Included 89 patients, 11 of whom initially did not receive platinum chemotherapy

Risum 2012 Only 17 women went through NACT-IDS

Rodriguez 2013 Comparisons were in terms of surgical procedures performed and could not be analysed by resid-
ual disease thresholds

Rose 2004 Reported on outcome after ''secondary'' debulking surgery. However, Winter 2007 included the re-
sults of GOG 152 by residual diease after primary cytoreductive surgery. This has been confirmed
through personal communication with GOG statistician (Dr Mark Brady).

Ruscito 2016 Study did not distinguish between PDS and IDS

Rutten 2014 17% of sample made up of FIGO I and II

Salani 2007 Case-control study

Sessa 1991 No multivariate analysis performed

Shapiro 1998 Included only 26 patients

Shinozuka 1999 Some patients received preoperative chemotherapy

Sioulas 2017 Included women who received combination of intravenous/intraperitoneal chemotherapy and RD
was not adequately reported in multivariate analyses

Skarlos 1996 Included patients with stage IIC disease

Smits 2015 Scope of study focused on obese and non-obese patients and included proportion of women who
received neoadjuvant chemotherapy

Solmaz 2015 Did not report survival by residual disease

Son 2017 Included only 60 patients

Stewart 2015 Full text unavailable

Stewart 2016 No multivariate analysis
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Study Reason for exclusion

Strauss 1996 Included 42 patients only

Suidan 2015 Reported in abstract form only and unlikely that residual disease thresholds were assessed in ap-
propriate multivariate analyses

Sun 2000 Patients who did not receive preoperative chemotherapy are only 76. Nature of chemotherapy re-
ceived not clear.

Sutton 1989 Included only 56 patients

Takano 2006 Most patients had early-stage disease, which cannot be separated from late-staged cases

Takano 2007 Included early-stage disease (stage IC and II), which cannot be separated from late-staged cases

Tay 1996 Included 62 patients only. Did not include survival data per optimal versus suboptimal.

Taylor 1994 Included only 64 patients

Tingulstad 2003 6 patients did not receive chemotherapy and 6 patients received non-platinum chemotherapy

Todo 2003 Included patients who received NAC and IDS but did not report by extent of disease

Trhlík 2013 Full text unavailable

Uyar 2005 18 patients were stage I and II. No survival data per RD.

Vallejos 1997 Included only 30 patients

Van Der Burg 1996 Reported results per residual disease after NAC/IDS

Van Driel 2017 Non-platinum based chemotherapy was given to all the women

van Vliet 2015 Included patients with who received IDS

Vergote 2010 Comparisons of residual disease were based on type of intervention

Vergote 2018 Comparisons of residual disease were based on type of intervention

Vidal 2016 No multivariate analyses were reported

Wadler 1996 Survival reported per residual disease in all patients including 118 who received non-platinum
chemotherapy

Wallace 2017 No multivariate analyses were reported

Warwick 1995 31 patients were stage II. No survival data per RD.

Willemse 1992 Included only 76 patients

Wils 1990 Included only 88 patients

Wimberger 2007 Multivariate analyses did not include residual disease and the study also included women with
stage IIB and IIC disease. We attempted to contact the authors for further information but at time
of submission of the review there had been no correspondence.
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Study Reason for exclusion

Yamamoto 2007 Included 67 ''selected'' patients with rare histological subtype

Zang 1999 Included only 71 patients and 31 of them received neoadjuvant chemotherapy

Zhang 2015 < 100 patients with advanced disease in study

CI: confidence interval; HIPEC: hyperthermic intraperitoneal chemotherapy; HR: hazard ratio; IDS: interval debulking surgery; NAC:
neoadjuvant chemotherapy; OS: overall survival; PDS: Primary debulking surgery; RD: residual disease; SE: standard error
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   PDS: SVRD (< 1 cm) versus NMRD

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

Statistical method Effect size

1.1 Overall survival 17   Hazard Ratio (IV, Random, 95% CI) 2.03 [1.80, 2.29]

1.1.1 Advanced stage (III/IV) 7   Hazard Ratio (IV, Random, 95% CI) 1.93 [1.55, 2.39]

1.1.2 Stage III 2   Hazard Ratio (IV, Random, 95% CI) 2.29 [1.66, 3.15]

1.1.3 Stage IIIC 5   Hazard Ratio (IV, Random, 95% CI) 2.49 [1.98, 3.13]

1.1.4 Stage IV 3   Hazard Ratio (IV, Random, 95% CI) 1.73 [1.34, 2.22]

1.2 Overall survival - sensitiv-
ity analysis using fixed-effect
model

17   Hazard Ratio (IV, Fixed, 95% CI) 2.05 [1.91, 2.20]

1.2.1 Advanced stage (III/IV) 7   Hazard Ratio (IV, Fixed, 95% CI) 2.01 [1.84, 2.19]

1.2.2 Stage III 2   Hazard Ratio (IV, Fixed, 95% CI) 2.17 [1.83, 2.58]

1.2.3 Stage IIIC 5   Hazard Ratio (IV, Fixed, 95% CI) 2.49 [1.98, 3.13]

1.2.4 Stage IV 3   Hazard Ratio (IV, Fixed, 95% CI) 1.73 [1.34, 2.22]

1.3 Overall survival - sensi-
tivity analysis excluding Klar
2016

16   Hazard Ratio (IV, Random, 95% CI) 1.99 [1.75, 2.27]

1.3.1 Advanced stage (III/IV) 6   Hazard Ratio (IV, Random, 95% CI) 1.81 [1.46, 2.25]

1.3.2 Stage III 2   Hazard Ratio (IV, Random, 95% CI) 2.29 [1.66, 3.15]

1.3.3 Stage IIIC 5   Hazard Ratio (IV, Random, 95% CI) 2.49 [1.98, 3.13]

1.3.4 Stage IV 3   Hazard Ratio (IV, Random, 95% CI) 1.73 [1.34, 2.22]

1.4 Progression-free survival 10   Hazard Ratio (IV, Random, 95% CI) 1.88 [1.63, 2.16]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.4.1 Advanced stage (III/IV) 5   Hazard Ratio (IV, Random, 95% CI) 1.82 [1.43, 2.32]

1.4.2 Stage III 2   Hazard Ratio (IV, Random, 95% CI) 2.21 [1.54, 3.18]

1.4.3 Stage IIIC 1   Hazard Ratio (IV, Random, 95% CI) 2.03 [1.25, 3.31]

1.4.4 Stage IV 2   Hazard Ratio (IV, Random, 95% CI) 1.68 [1.26, 2.24]

1.5 Progression-free survival
- sensitivity analysis using
fixed-effect model

10   Hazard Ratio (IV, Fixed, 95% CI) 1.93 [1.80, 2.06]

1.5.1 Advanced stage (III/IV) 5   Hazard Ratio (IV, Fixed, 95% CI) 1.92 [1.77, 2.08]

1.5.2 Stage III 2   Hazard Ratio (IV, Fixed, 95% CI) 2.01 [1.76, 2.31]

1.5.3 Stage IIIC 1   Hazard Ratio (IV, Fixed, 95% CI) 2.03 [1.25, 3.31]

1.5.4 Stage IV 2   Hazard Ratio (IV, Fixed, 95% CI) 1.68 [1.26, 2.24]

1.6 Progression-free survival -
sensitivity analysis excluding
Klar 2016

9   Hazard Ratio (IV, Random, 95% CI) 1.83 [1.56, 2.13]

1.6.1 Advanced stage (III/IV) 4   Hazard Ratio (IV, Random, 95% CI) 1.69 [1.33, 2.14]

1.6.2 Stage III 2   Hazard Ratio (IV, Random, 95% CI) 2.21 [1.54, 3.18]

1.6.3 Stage IIIC 1   Hazard Ratio (IV, Random, 95% CI) 2.03 [1.25, 3.31]

1.6.4 Stage IV 2   Hazard Ratio (IV, Random, 95% CI) 1.68 [1.26, 2.24]
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Analysis 1.1.   Comparison 1: PDS: SVRD (< 1 cm) versus NMRD, Outcome 1: Overall survival

Study or Subgroup

1.1.1 Advanced stage (III/IV)
Chang 2012a
Kahl 2017
Klar 2016
Langstraat 2011
Paik 2018
Tewari 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 23.15, df = 6 (P = 0.0007); I² = 74%
Test for overall effect: Z = 5.94 (P < 0.00001)

1.1.2 Stage III
Cuylan 2018
Winter 2007
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 1.39, df = 1 (P = 0.24); I² = 28%
Test for overall effect: Z = 5.07 (P < 0.00001)

1.1.3 Stage IIIC
Aletti 2006
Bristow 2011
Chang 2012b
Chi 2006
Eisenkop 2003
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.17, df = 4 (P = 0.88); I² = 0%
Test for overall effect: Z = 7.80 (P < 0.00001)

1.1.4 Stage IV
Ataseven 2016
Wimberger 2010
Winter 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.81, df = 2 (P = 0.67); I² = 0%
Test for overall effect: Z = 4.24 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 31.75, df = 16 (P = 0.01); I² = 50%
Test for overall effect: Z = 11.39 (P < 0.00001)
Test for subgroup differences: Chi² = 5.30, df = 3 (P = 0.15), I² = 43.4%

log[Hazard Ratio]

0.7975
0.671
0.84

0.8087
0.83

0.342
0.31

1.17
0.75

1.123
1.008
0.809
0.726
0.843

0.408
0.628
0.66

SE

0.293
0.1176

0.06
0.213
0.251
0.31

0.0985

0.345
0.09

0.4959
0.1657
0.298
0.263
0.38

0.201
0.2211
0.257

Weight

3.5%
10.0%
13.6%
5.5%
4.4%
3.2%

11.2%
51.5%

2.7%
11.8%
14.4%

1.4%
7.4%
3.4%
4.1%
2.3%

18.6%

5.9%
5.3%
4.3%

15.4%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.22 [1.25 , 3.94]
1.96 [1.55 , 2.46]
2.32 [2.06 , 2.61]
2.24 [1.48 , 3.41]
2.29 [1.40 , 3.75]
1.41 [0.77 , 2.58]
1.36 [1.12 , 1.65]
1.93 [1.55 , 2.39]

3.22 [1.64 , 6.34]
2.12 [1.77 , 2.53]
2.29 [1.66 , 3.15]

3.07 [1.16 , 8.13]
2.74 [1.98 , 3.79]
2.25 [1.25 , 4.03]
2.07 [1.23 , 3.46]
2.32 [1.10 , 4.89]
2.49 [1.98 , 3.13]

1.50 [1.01 , 2.23]
1.87 [1.21 , 2.89]
1.93 [1.17 , 3.20]
1.73 [1.34 , 2.22]

2.03 [1.80 , 2.29]

Hazard Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours SVRD group Favours NMRD group
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Analysis 1.2.   Comparison 1: PDS: SVRD (< 1 cm) versus NMRD, Outcome
2: Overall survival - sensitivity analysis using fixed-e=ect model

Study or Subgroup

1.2.1 Advanced stage (III/IV)
Chang 2012a
Kahl 2017
Klar 2016
Langstraat 2011
Paik 2018
Tewari 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Chi² = 23.15, df = 6 (P = 0.0007); I² = 74%
Test for overall effect: Z = 15.79 (P < 0.00001)

1.2.2 Stage III
Cuylan 2018
Winter 2007
Subtotal (95% CI)
Heterogeneity: Chi² = 1.39, df = 1 (P = 0.24); I² = 28%
Test for overall effect: Z = 8.92 (P < 0.00001)

1.2.3 Stage IIIC
Aletti 2006
Bristow 2011
Chang 2012b
Chi 2006
Eisenkop 2003
Subtotal (95% CI)
Heterogeneity: Chi² = 1.17, df = 4 (P = 0.88); I² = 0%
Test for overall effect: Z = 7.80 (P < 0.00001)

1.2.4 Stage IV
Ataseven 2016
Wimberger 2010
Winter 2008
Subtotal (95% CI)
Heterogeneity: Chi² = 0.81, df = 2 (P = 0.67); I² = 0%
Test for overall effect: Z = 4.24 (P < 0.0001)

Total (95% CI)
Heterogeneity: Chi² = 31.75, df = 16 (P = 0.01); I² = 50%
Test for overall effect: Z = 20.06 (P < 0.00001)
Test for subgroup differences: Chi² = 5.23, df = 3 (P = 0.16), I² = 42.7%

log[Hazard Ratio]

0.7975
0.671
0.84

0.8087
0.83

0.342
0.31

1.17
0.75

1.123
1.008
0.809
0.726
0.843

0.408
0.628
0.66

SE

0.293
0.1176

0.06
0.213
0.251
0.31

0.0985

0.345
0.09

0.4959
0.1657
0.298
0.263
0.38

0.201
0.2211
0.257

Weight

1.5%
9.3%

35.7%
2.8%
2.0%
1.3%

13.2%
65.9%

1.1%
15.9%
16.9%

0.5%
4.7%
1.4%
1.9%
0.9%
9.4%

3.2%
2.6%
1.9%
7.8%

100.0%

Hazard Ratio
IV, Fixed, 95% CI

2.22 [1.25 , 3.94]
1.96 [1.55 , 2.46]
2.32 [2.06 , 2.61]
2.24 [1.48 , 3.41]
2.29 [1.40 , 3.75]
1.41 [0.77 , 2.58]
1.36 [1.12 , 1.65]
2.01 [1.84 , 2.19]

3.22 [1.64 , 6.34]
2.12 [1.77 , 2.53]
2.17 [1.83 , 2.58]

3.07 [1.16 , 8.13]
2.74 [1.98 , 3.79]
2.25 [1.25 , 4.03]
2.07 [1.23 , 3.46]
2.32 [1.10 , 4.89]
2.49 [1.98 , 3.13]

1.50 [1.01 , 2.23]
1.87 [1.21 , 2.89]
1.93 [1.17 , 3.20]
1.73 [1.34 , 2.22]

2.05 [1.91 , 2.20]

Hazard Ratio
IV, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours SVRD group Favours NMRD group
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Analysis 1.3.   Comparison 1: PDS: SVRD (< 1 cm) versus NMRD,
Outcome 3: Overall survival - sensitivity analysis excluding Klar 2016

Study or Subgroup

1.3.1 Advanced stage (III/IV)
Chang 2012a
Kahl 2017
Langstraat 2011
Paik 2018
Tewari 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 10.77, df = 5 (P = 0.06); I² = 54%
Test for overall effect: Z = 5.36 (P < 0.00001)

1.3.2 Stage III
Cuylan 2018
Winter 2007
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 1.39, df = 1 (P = 0.24); I² = 28%
Test for overall effect: Z = 5.07 (P < 0.00001)

1.3.3 Stage IIIC
Aletti 2006
Bristow 2011
Chang 2012b
Chi 2006
Eisenkop 2003
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.17, df = 4 (P = 0.88); I² = 0%
Test for overall effect: Z = 7.80 (P < 0.00001)

1.3.4 Stage IV
Ataseven 2016
Wimberger 2010
Winter 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.81, df = 2 (P = 0.67); I² = 0%
Test for overall effect: Z = 4.24 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 25.43, df = 15 (P = 0.04); I² = 41%
Test for overall effect: Z = 10.33 (P < 0.00001)
Test for subgroup differences: Chi² = 6.22, df = 3 (P = 0.10), I² = 51.8%

log[Hazard Ratio]

0.7975
0.671

0.8087
0.83

0.342
0.31

1.17
0.75

1.123
1.008
0.809
0.726
0.843

0.408
0.628
0.66

SE

0.293
0.1176
0.213
0.251
0.31

0.0985

0.345
0.09

0.4959
0.1657
0.298
0.263
0.38

0.201
0.2211
0.257

Weight

4.0%
11.6%
6.4%
5.1%
3.7%

13.1%
43.9%

3.1%
13.7%
16.8%

1.6%
8.6%
3.9%
4.7%
2.6%

21.5%

6.9%
6.1%
4.9%

17.8%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.22 [1.25 , 3.94]
1.96 [1.55 , 2.46]
2.24 [1.48 , 3.41]
2.29 [1.40 , 3.75]
1.41 [0.77 , 2.58]
1.36 [1.12 , 1.65]
1.81 [1.46 , 2.25]

3.22 [1.64 , 6.34]
2.12 [1.77 , 2.53]
2.29 [1.66 , 3.15]

3.07 [1.16 , 8.13]
2.74 [1.98 , 3.79]
2.25 [1.25 , 4.03]
2.07 [1.23 , 3.46]
2.32 [1.10 , 4.89]
2.49 [1.98 , 3.13]

1.50 [1.01 , 2.23]
1.87 [1.21 , 2.89]
1.93 [1.17 , 3.20]
1.73 [1.34 , 2.22]

1.99 [1.75 , 2.27]

Hazard Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours SVRD group Favours NMRD group
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Analysis 1.4.   Comparison 1: PDS: SVRD (< 1 cm) versus NMRD, Outcome 4: Progression-free survival

Study or Subgroup

1.4.1 Advanced stage (III/IV)
Chang 2012a
Klar 2016
Paik 2018
Shim 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 20.36, df = 4 (P = 0.0004); I² = 80%
Test for overall effect: Z = 4.88 (P < 0.00001)

1.4.2 Stage III
Cuylan 2018
Winter 2007
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 2.12, df = 1 (P = 0.15); I² = 53%
Test for overall effect: Z = 4.27 (P < 0.0001)

1.4.3 Stage IIIC
Chang 2012b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.85 (P = 0.004)

1.4.4 Stage IV
Wimberger 2010
Winter 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.80, df = 1 (P = 0.37); I² = 0%
Test for overall effect: Z = 3.51 (P = 0.0004)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 24.62, df = 9 (P = 0.003); I² = 63%
Test for overall effect: Z = 8.82 (P < 0.00001)
Test for subgroup differences: Chi² = 1.49, df = 3 (P = 0.68), I² = 0%

log[Hazard Ratio]

0.678
0.76

0.464
0.87
0.33

1.08
0.673

0.708

0.415
0.688

SE

0.2403
0.05

0.164
0.22

0.088

0.27
0.072

0.2487

0.1872
0.24

Weight

6.2%
18.6%
9.9%
7.0%

15.6%
57.2%

5.2%
16.9%
22.2%

5.9%
5.9%

8.5%
6.2%

14.7%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.97 [1.23 , 3.15]
2.14 [1.94 , 2.36]
1.59 [1.15 , 2.19]
2.39 [1.55 , 3.67]
1.39 [1.17 , 1.65]
1.82 [1.43 , 2.32]

2.94 [1.73 , 5.00]
1.96 [1.70 , 2.26]
2.21 [1.54 , 3.18]

2.03 [1.25 , 3.31]
2.03 [1.25 , 3.31]

1.51 [1.05 , 2.19]
1.99 [1.24 , 3.18]
1.68 [1.26 , 2.24]

1.88 [1.63 , 2.16]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours SVRD group Favours NMRD group
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Analysis 1.5.   Comparison 1: PDS: SVRD (< 1 cm) versus NMRD, Outcome
5: Progression-free survival - sensitivity analysis using fixed-e=ect model

Study or Subgroup

1.5.1 Advanced stage (III/IV)
Chang 2012a
Klar 2016
Paik 2018
Shim 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Chi² = 20.36, df = 4 (P = 0.0004); I² = 80%
Test for overall effect: Z = 16.01 (P < 0.00001)

1.5.2 Stage III
Cuylan 2018
Winter 2007
Subtotal (95% CI)
Heterogeneity: Chi² = 2.12, df = 1 (P = 0.15); I² = 53%
Test for overall effect: Z = 10.06 (P < 0.00001)

1.5.3 Stage IIIC
Chang 2012b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.85 (P = 0.004)

1.5.4 Stage IV
Wimberger 2010
Winter 2008
Subtotal (95% CI)
Heterogeneity: Chi² = 0.80, df = 1 (P = 0.37); I² = 0%
Test for overall effect: Z = 3.51 (P = 0.0004)

Total (95% CI)
Heterogeneity: Chi² = 24.62, df = 9 (P = 0.003); I² = 63%
Test for overall effect: Z = 19.41 (P < 0.00001)
Test for subgroup differences: Chi² = 1.33, df = 3 (P = 0.72), I² = 0%

log[Hazard Ratio]

0.678
0.76

0.464
0.87
0.33

1.08
0.673

0.708

0.415
0.688

SE

0.2403
0.05

0.164
0.22

0.088

0.27
0.072

0.2487

0.1872
0.24

Weight

2.0%
45.8%
4.3%
2.4%

14.8%
69.2%

1.6%
22.1%
23.7%

1.9%
1.9%

3.3%
2.0%
5.3%

100.0%

Hazard Ratio
IV, Fixed, 95% CI

1.97 [1.23 , 3.15]
2.14 [1.94 , 2.36]
1.59 [1.15 , 2.19]
2.39 [1.55 , 3.67]
1.39 [1.17 , 1.65]
1.92 [1.77 , 2.08]

2.94 [1.73 , 5.00]
1.96 [1.70 , 2.26]
2.01 [1.76 , 2.31]

2.03 [1.25 , 3.31]
2.03 [1.25 , 3.31]

1.51 [1.05 , 2.19]
1.99 [1.24 , 3.18]
1.68 [1.26 , 2.24]

1.93 [1.80 , 2.06]

Hazard Ratio
IV, Fixed, 95% CI

0.2 0.5 1 2 5
Favours SVRD group Favours NMRD group
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Analysis 1.6.   Comparison 1: PDS: SVRD (< 1 cm) versus NMRD, Outcome
6: Progression-free survival - sensitivity analysis excluding Klar 2016

Study or Subgroup

1.6.1 Advanced stage (III/IV)
Chang 2012a
Paik 2018
Shim 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 6.38, df = 3 (P = 0.09); I² = 53%
Test for overall effect: Z = 4.32 (P < 0.0001)

1.6.2 Stage III
Cuylan 2018
Winter 2007
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 2.12, df = 1 (P = 0.15); I² = 53%
Test for overall effect: Z = 4.27 (P < 0.0001)

1.6.3 Stage IIIC
Chang 2012b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.85 (P = 0.004)

1.6.4 Stage IV
Wimberger 2010
Winter 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.80, df = 1 (P = 0.37); I² = 0%
Test for overall effect: Z = 3.51 (P = 0.0004)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 16.77, df = 8 (P = 0.03); I² = 52%
Test for overall effect: Z = 7.60 (P < 0.00001)
Test for subgroup differences: Chi² = 1.96, df = 3 (P = 0.58), I² = 0%

log[Hazard Ratio]

0.678
0.464
0.87
0.33

1.08
0.673

0.708

0.415
0.688

SE

0.2403
0.164
0.22

0.088

0.27
0.072

0.2487

0.1872
0.24

Weight

7.6%
12.1%
8.6%

19.2%
47.5%

6.4%
20.8%
27.2%

7.2%
7.2%

10.5%
7.6%

18.1%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.97 [1.23 , 3.15]
1.59 [1.15 , 2.19]
2.39 [1.55 , 3.67]
1.39 [1.17 , 1.65]
1.69 [1.33 , 2.14]

2.94 [1.73 , 5.00]
1.96 [1.70 , 2.26]
2.21 [1.54 , 3.18]

2.03 [1.25 , 3.31]
2.03 [1.25 , 3.31]

1.51 [1.05 , 2.19]
1.99 [1.24 , 3.18]
1.68 [1.26 , 2.24]

1.83 [1.56 , 2.13]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours SVRD group Favours NMRD group

 
 

Comparison 2.   PDS: LVRD (> 1 cm) versus NMRD

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

Statistical method Effect size

2.1 Overall survival 14   Hazard Ratio (IV, Random, 95% CI) 2.50 [2.13, 2.94]

2.1.1 Advanced stage (III/IV) 8   Hazard Ratio (IV, Random, 95% CI) 2.44 [1.90, 3.14]

2.1.2 Stage III 1   Hazard Ratio (IV, Random, 95% CI) 2.47 [2.09, 2.92]

2.1.3 Stage IIIC 3   Hazard Ratio (IV, Random, 95% CI) 3.27 [2.42, 4.42]

2.1.4 Stage IV 2   Hazard Ratio (IV, Random, 95% CI) 2.16 [1.57, 2.96]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.2 Overall survival - sensi-
tivity analysis using fixed ef-
fects model

14   Hazard Ratio (IV, Fixed, 95% CI) 2.27 [2.09, 2.48]

2.2.1 Advanced stage (III/IV) 8   Hazard Ratio (IV, Fixed, 95% CI) 2.10 [1.87, 2.35]

2.2.2 Stage III 1   Hazard Ratio (IV, Fixed, 95% CI) 2.47 [2.09, 2.92]

2.2.3 Stage IIIC 3   Hazard Ratio (IV, Fixed, 95% CI) 3.27 [2.42, 4.42]

2.2.4 Stage IV 2   Hazard Ratio (IV, Fixed, 95% CI) 2.16 [1.57, 2.96]

2.3 Overall survival - sen-
sitivity analysis excluding
Melamed 2017b and Winter
2007

12   Hazard Ratio (IV, Random, 95% CI) 2.65 [2.20, 3.19]

2.3.1 Advanced stage (III/IV) 7   Hazard Ratio (IV, Random, 95% CI) 2.63 [1.99, 3.47]

2.3.2 Stage IIIC 3   Hazard Ratio (IV, Random, 95% CI) 3.27 [2.42, 4.42]

2.3.3 Stage IV 2   Hazard Ratio (IV, Random, 95% CI) 2.16 [1.57, 2.96]

2.4 Progression-free sur-
vival

6   Hazard Ratio (IV, Random, 95% CI) 2.10 [1.84, 2.40]

2.4.1 Advanced stage (III/IV) 3   Hazard Ratio (IV, Random, 95% CI) 1.92 [1.62, 2.27]

2.4.2 Stage III 1   Hazard Ratio (IV, Random, 95% CI) 2.36 [2.04, 2.73]

2.4.3 Stage IIIC 1   Hazard Ratio (IV, Random, 95% CI) 2.56 [1.54, 4.26]

2.4.4 Stage IV 1   Hazard Ratio (IV, Random, 95% CI) 1.82 [1.28, 2.59]
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Analysis 2.1.   Comparison 2: PDS: LVRD (> 1 cm) versus NMRD, Outcome 1: Overall survival

Study or Subgroup

2.1.1 Advanced stage (III/IV)
Chang 2012a
Kahl 2017
Langstraat 2011
Melamed 2017a
Melamed 2017b
Paik 2018
Tewari 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.09; Chi² = 26.34, df = 7 (P = 0.0004); I² = 73%
Test for overall effect: Z = 7.00 (P < 0.00001)

2.1.2 Stage III
Winter 2007
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 10.51 (P < 0.00001)

2.1.3 Stage IIIC
Chang 2012b
Chi 2006
Eisenkop 2003
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.40, df = 2 (P = 0.82); I² = 0%
Test for overall effect: Z = 7.71 (P < 0.00001)

2.1.4 Stage IV
Ataseven 2016
Wimberger 2010
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.01, df = 1 (P = 0.92); I² = 0%
Test for overall effect: Z = 4.78 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 35.35, df = 13 (P = 0.0007); I² = 63%
Test for overall effect: Z = 11.09 (P < 0.00001)
Test for subgroup differences: Chi² = 3.93, df = 3 (P = 0.27), I² = 23.7%

log[Hazard Ratio]

1.1756
1.012

1.5063
1.08

0.541
0.9343
0.6235

0.56

0.904

1.1282
1.308
1.093

0.788
0.754

SE

0.2723
0.161

0.2218
0.32
0.09
0.25

0.292
0.121

0.086

0.2757
0.25

0.276

0.244
0.214

Weight

5.4%
8.9%
6.8%
4.4%

11.5%
6.0%
5.0%

10.4%
58.4%

11.6%
11.6%

5.4%
6.0%
5.4%

16.7%

6.2%
7.0%

13.2%

100.0%

Hazard Ratio
IV, Random, 95% CI

3.24 [1.90 , 5.53]
2.75 [2.01 , 3.77]
4.51 [2.92 , 6.97]
2.94 [1.57 , 5.51]
1.72 [1.44 , 2.05]
2.55 [1.56 , 4.15]
1.87 [1.05 , 3.31]
1.75 [1.38 , 2.22]
2.44 [1.90 , 3.14]

2.47 [2.09 , 2.92]
2.47 [2.09 , 2.92]

3.09 [1.80 , 5.30]
3.70 [2.27 , 6.04]
2.98 [1.74 , 5.12]
3.27 [2.42 , 4.42]

2.20 [1.36 , 3.55]
2.13 [1.40 , 3.23]
2.16 [1.57 , 2.96]

2.50 [2.13 , 2.94]

Hazard Ratio
IV, Random, 95% CI

0.05 0.2 1 5 20
Favours LVRD group Favours NMRD group
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Analysis 2.2.   Comparison 2: PDS: LVRD (> 1 cm) versus NMRD, Outcome
2: Overall survival - sensitivity analysis using fixed e=ects model

Study or Subgroup

2.2.1 Advanced stage (III/IV)
Chang 2012a
Kahl 2017
Langstraat 2011
Melamed 2017a
Melamed 2017b
Paik 2018
Tewari 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Chi² = 26.34, df = 7 (P = 0.0004); I² = 73%
Test for overall effect: Z = 12.86 (P < 0.00001)

2.2.2 Stage III
Winter 2007
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 10.51 (P < 0.00001)

2.2.3 Stage IIIC
Chang 2012b
Chi 2006
Eisenkop 2003
Subtotal (95% CI)
Heterogeneity: Chi² = 0.40, df = 2 (P = 0.82); I² = 0%
Test for overall effect: Z = 7.71 (P < 0.00001)

2.2.4 Stage IV
Ataseven 2016
Wimberger 2010
Subtotal (95% CI)
Heterogeneity: Chi² = 0.01, df = 1 (P = 0.92); I² = 0%
Test for overall effect: Z = 4.78 (P < 0.00001)

Total (95% CI)
Heterogeneity: Chi² = 35.35, df = 13 (P = 0.0007); I² = 63%
Test for overall effect: Z = 18.70 (P < 0.00001)
Test for subgroup differences: Chi² = 8.60, df = 3 (P = 0.04), I² = 65.1%

log[Hazard Ratio]

1.1756
1.012

1.5063
1.08

0.541
0.9343
0.6235

0.56

0.904

1.1282
1.308
1.093

0.788
0.754

SE

0.2723
0.161

0.2218
0.32
0.09
0.25

0.292
0.121

0.086

0.2757
0.25

0.276

0.244
0.214

Weight

2.6%
7.5%
3.9%
1.9%

23.8%
3.1%
2.3%

13.2%
58.3%

26.1%
26.1%

2.5%
3.1%
2.5%
8.2%

3.2%
4.2%
7.5%

100.0%

Hazard Ratio
IV, Fixed, 95% CI

3.24 [1.90 , 5.53]
2.75 [2.01 , 3.77]
4.51 [2.92 , 6.97]
2.94 [1.57 , 5.51]
1.72 [1.44 , 2.05]
2.55 [1.56 , 4.15]
1.87 [1.05 , 3.31]
1.75 [1.38 , 2.22]
2.10 [1.87 , 2.35]

2.47 [2.09 , 2.92]
2.47 [2.09 , 2.92]

3.09 [1.80 , 5.30]
3.70 [2.27 , 6.04]
2.98 [1.74 , 5.12]
3.27 [2.42 , 4.42]

2.20 [1.36 , 3.55]
2.13 [1.40 , 3.23]
2.16 [1.57 , 2.96]

2.27 [2.09 , 2.48]

Hazard Ratio
IV, Fixed, 95% CI

0.05 0.2 1 5 20
Favours LVRD group Favours NMRD group
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Analysis 2.3.   Comparison 2: PDS: LVRD (> 1 cm) versus NMRD, Outcome 3:
Overall survival - sensitivity analysis excluding Melamed 2017b and Winter 2007

Study or Subgroup

2.3.1 Advanced stage (III/IV)
Chang 2012a
Kahl 2017
Langstraat 2011
Melamed 2017a
Paik 2018
Tewari 2016
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.09; Chi² = 18.03, df = 6 (P = 0.006); I² = 67%
Test for overall effect: Z = 6.83 (P < 0.00001)

2.3.2 Stage IIIC
Chang 2012b
Chi 2006
Eisenkop 2003
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.40, df = 2 (P = 0.82); I² = 0%
Test for overall effect: Z = 7.71 (P < 0.00001)

2.3.3 Stage IV
Ataseven 2016
Wimberger 2010
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.01, df = 1 (P = 0.92); I² = 0%
Test for overall effect: Z = 4.78 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 22.58, df = 11 (P = 0.02); I² = 51%
Test for overall effect: Z = 10.33 (P < 0.00001)
Test for subgroup differences: Chi² = 3.51, df = 2 (P = 0.17), I² = 43.1%

log[Hazard Ratio]

1.1756
1.012

1.5063
1.08

0.9343
0.6235

0.56

1.1282
1.308
1.093

0.788
0.754

SE

0.2723
0.161

0.2218
0.32
0.25

0.292
0.121

0.2757
0.25

0.276

0.244
0.214

Weight

7.1%
11.5%
8.8%
5.8%
7.8%
6.5%

13.5%
61.0%

7.0%
7.8%
7.0%

21.8%

8.0%
9.2%

17.2%

100.0%

Hazard Ratio
IV, Random, 95% CI

3.24 [1.90 , 5.53]
2.75 [2.01 , 3.77]
4.51 [2.92 , 6.97]
2.94 [1.57 , 5.51]
2.55 [1.56 , 4.15]
1.87 [1.05 , 3.31]
1.75 [1.38 , 2.22]
2.63 [1.99 , 3.47]

3.09 [1.80 , 5.30]
3.70 [2.27 , 6.04]
2.98 [1.74 , 5.12]
3.27 [2.42 , 4.42]

2.20 [1.36 , 3.55]
2.13 [1.40 , 3.23]
2.16 [1.57 , 2.96]

2.65 [2.20 , 3.19]

Hazard Ratio
IV, Random, 95% CI

0.05 0.2 1 5 20
Favours LVRD group Favours NMRD group
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Analysis 2.4.   Comparison 2: PDS: LVRD (> 1 cm) versus NMRD, Outcome 4: Progression-free survival

Study or Subgroup

2.4.1 Advanced stage (III/IV)
Chang 2012a
Paik 2018
Tseng 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.01, df = 2 (P = 0.37); I² = 0%
Test for overall effect: Z = 7.62 (P < 0.00001)

2.4.2 Stage III
Winter 2007
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 11.59 (P < 0.00001)

2.4.3 Stage IIIC
Chang 2012b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.63 (P = 0.0003)

2.4.4 Stage IV
Wimberger 2010
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.33 (P = 0.0009)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.59, df = 5 (P = 0.25); I² = 24%
Test for overall effect: Z = 11.09 (P < 0.00001)
Test for subgroup differences: Chi² = 4.57, df = 3 (P = 0.21), I² = 34.4%

log[Hazard Ratio]

0.9575
0.531
0.654

0.8575

0.94

0.5988

SE

0.255
0.16
0.11

0.074

0.2593

0.18

Weight

6.3%
14.0%
24.3%
44.6%

37.7%
37.7%

6.1%
6.1%

11.6%
11.6%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.61 [1.58 , 4.29]
1.70 [1.24 , 2.33]
1.92 [1.55 , 2.39]
1.92 [1.62 , 2.27]

2.36 [2.04 , 2.73]
2.36 [2.04 , 2.73]

2.56 [1.54 , 4.26]
2.56 [1.54 , 4.26]

1.82 [1.28 , 2.59]
1.82 [1.28 , 2.59]

2.10 [1.84 , 2.40]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours NMRD group

 
 

Comparison 3.   PDS: LVRD (> 1 cm) versus SVRD (< 1 cm)

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

Statistical method Effect size

3.1 Overall survival 5   Hazard Ratio (IV, Random, 95%
CI)

1.22 [1.13, 1.32]

3.1.1 Advanced stage (III/IV) 4   Hazard Ratio (IV, Random, 95%
CI)

1.21 [1.11, 1.32]

3.1.2 Stage IV 1   Hazard Ratio (IV, Random, 95%
CI)

1.30 [1.00, 1.68]

3.2 Overall survival sensitivity
analysis excluding Klar 2016

4   Hazard Ratio (IV, Random, 95%
CI)

1.23 [1.08, 1.41]

3.2.1 Advanced stage (III/IV) 3   Hazard Ratio (IV, Random, 95%
CI)

1.21 [1.03, 1.42]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.2.2 Stage IV 1   Hazard Ratio (IV, Random, 95%
CI)

1.30 [1.00, 1.68]

3.3 Overall survival sensitivity
analysis excluding 0 cm

3   Hazard Ratio (IV, Random, 95%
CI)

1.20 [1.10, 1.30]

3.3.1 Advanced stage (III/IV) 3   Hazard Ratio (IV, Random, 95%
CI)

1.20 [1.10, 1.30]

3.4 Overall survival sensitivity
analysis including studies that
included 0 cm

2   Hazard Ratio (IV, Random, 95%
CI)

1.37 [1.09, 1.72]

3.4.1 Advanced stage (III/IV) 1   Hazard Ratio (IV, Random, 95%
CI)

1.67 [1.03, 2.72]

3.4.2 Stage IV 1   Hazard Ratio (IV, Random, 95%
CI)

1.30 [1.00, 1.68]

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

1.30 [1.08, 1.56]

3.5.1 Advanced stage (III/IV) 1   Hazard Ratio (IV, Random, 95%
CI)

1.22 [1.12, 1.33]

3.5.2 Stage IV 1   Hazard Ratio (IV, Random, 95%
CI)

1.49 [1.16, 1.92]
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Analysis 3.1.   Comparison 3: PDS: LVRD (> 1 cm) versus SVRD (< 1 cm), Outcome 1: Overall survival

Study or Subgroup

3.1.1 Advanced stage (III/IV)
Chan 2003
Klar 2016
Melamed 2017a
Melamed 2017b
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.98, df = 3 (P = 0.58); I² = 0%
Test for overall effect: Z = 4.48 (P < 0.00001)

3.1.2 Stage IV
Winter 2008
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.98 (P = 0.05)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.23, df = 4 (P = 0.69); I² = 0%
Test for overall effect: Z = 4.87 (P < 0.00001)
Test for subgroup differences: Chi² = 0.25, df = 1 (P = 0.61), I² = 0%

log[Hazard Ratio]

0.514
0.19
0.06

0.161

0.26

SE

0.248
0.05

0.319
0.089

0.131

Weight

2.7%
65.5%
1.6%

20.7%
90.5%

9.5%
9.5%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.67 [1.03 , 2.72]
1.21 [1.10 , 1.33]
1.06 [0.57 , 1.98]
1.17 [0.99 , 1.40]
1.21 [1.11 , 1.32]

1.30 [1.00 , 1.68]
1.30 [1.00 , 1.68]

1.22 [1.13 , 1.32]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group

 
 

Analysis 3.2.   Comparison 3: PDS: LVRD (> 1 cm) versus SVRD (< 1 cm),
Outcome 2: Overall survival sensitivity analysis excluding Klar 2016

Study or Subgroup

3.2.1 Advanced stage (III/IV)
Chan 2003
Melamed 2017a
Melamed 2017b
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.98, df = 2 (P = 0.37); I² = 0%
Test for overall effect: Z = 2.37 (P = 0.02)

3.2.2 Stage IV
Winter 2008
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.98 (P = 0.05)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.17, df = 3 (P = 0.54); I² = 0%
Test for overall effect: Z = 3.06 (P = 0.002)
Test for subgroup differences: Chi² = 0.19, df = 1 (P = 0.66), I² = 0%

log[Hazard Ratio]

0.514
0.06

0.161

0.26

SE

0.248
0.319
0.089

0.131

Weight

7.7%
4.7%

59.9%
72.3%

27.7%
27.7%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.67 [1.03 , 2.72]
1.06 [0.57 , 1.98]
1.17 [0.99 , 1.40]
1.21 [1.03 , 1.42]

1.30 [1.00 , 1.68]
1.30 [1.00 , 1.68]

1.23 [1.08 , 1.41]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group
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Analysis 3.3.   Comparison 3: PDS: LVRD (> 1 cm) versus SVRD (< 1
cm), Outcome 3: Overall survival sensitivity analysis excluding 0 cm

Study or Subgroup

3.3.1 Advanced stage (III/IV)
Klar 2016
Melamed 2017a
Melamed 2017b
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.23, df = 2 (P = 0.89); I² = 0%
Test for overall effect: Z = 4.19 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.23, df = 2 (P = 0.89); I² = 0%
Test for overall effect: Z = 4.19 (P < 0.0001)
Test for subgroup differences: Not applicable

log[Hazard Ratio]

0.19
0.06

0.161

SE

0.05
0.319
0.089

Weight

74.6%
1.8%

23.6%
100.0%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.21 [1.10 , 1.33]
1.06 [0.57 , 1.98]
1.17 [0.99 , 1.40]
1.20 [1.10 , 1.30]

1.20 [1.10 , 1.30]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group

 
 

Analysis 3.4.   Comparison 3: PDS: LVRD (> 1 cm) versus SVRD (< 1 cm), Outcome
4: Overall survival sensitivity analysis including studies that included 0 cm

Study or Subgroup

3.4.1 Advanced stage (III/IV)
Chan 2003
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.07 (P = 0.04)

3.4.2 Stage IV
Winter 2008
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.98 (P = 0.05)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.82, df = 1 (P = 0.37); I² = 0%
Test for overall effect: Z = 2.72 (P = 0.006)
Test for subgroup differences: Chi² = 0.82, df = 1 (P = 0.37), I² = 0%

log[Hazard Ratio]

0.514

0.26

SE

0.248

0.131

Weight

21.8%
21.8%

78.2%
78.2%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.67 [1.03 , 2.72]
1.67 [1.03 , 2.72]

1.30 [1.00 , 1.68]
1.30 [1.00 , 1.68]

1.37 [1.09 , 1.72]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group
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Analysis 3.5.   Comparison 3: PDS: LVRD (> 1 cm) versus SVRD (< 1 cm), Outcome 5: Progression-free survival

Study or Subgroup

3.5.1 Advanced stage (III/IV)
Klar 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 4.76 (P < 0.00001)

3.5.2 Stage IV
Winter 2008
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.08 (P = 0.002)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 2.14, df = 1 (P = 0.14); I² = 53%
Test for overall effect: Z = 2.83 (P = 0.005)
Test for subgroup differences: Chi² = 2.14, df = 1 (P = 0.14), I² = 53.3%

log[Hazard Ratio]

0.2

0.4

SE

0.042

0.13

Weight

68.9%
68.9%

31.1%
31.1%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.22 [1.12 , 1.33]
1.22 [1.12 , 1.33]

1.49 [1.16 , 1.92]
1.49 [1.16 , 1.92]

1.30 [1.08 , 1.56]

Hazard Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours LVRD group Favours SVRD group

 
 

Comparison 4.   PDS: RD > 0 cm versus NMRD

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

Statistical method Effect size

4.1 Overall survival 4   Hazard Ratio (IV, Random, 95% CI) 1.96 [1.44, 2.67]

4.2 Progression-free survival 3   Hazard Ratio (IV, Random, 95% CI) 1.60 [1.36, 1.89]

 
 

Analysis 4.1.   Comparison 4: PDS: RD > 0 cm versus NMRD, Outcome 1: Overall survival

Study or Subgroup

Feng 2016
Hofstetter 2013
Luger 2020
Polterauer 2012

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 5.94, df = 3 (P = 0.11); I² = 49%
Test for overall effect: Z = 4.31 (P < 0.0001)
Test for subgroup differences: Not applicable

log[Hazard Ratio]

0.611
1.082
0.775

0.3646

SE

0.17609
0.234
0.344
0.186

Weight

31.3%
24.0%
14.8%
29.9%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.84 [1.30 , 2.60]
2.95 [1.87 , 4.67]
2.17 [1.11 , 4.26]
1.44 [1.00 , 2.07]

1.96 [1.44 , 2.67]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours >0cm group Favours NMRD group
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Analysis 4.2.   Comparison 4: PDS: RD > 0 cm versus NMRD, Outcome 2: Progression-free survival

Study or Subgroup

Feng 2016
Luger 2020
Polterauer 2012

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.62, df = 2 (P = 0.44); I² = 0%
Test for overall effect: Z = 5.56 (P < 0.00001)
Test for subgroup differences: Not applicable

log[Hazard Ratio]

0.42
0.89

0.47312

SE

0.118
0.35

0.129

Weight

51.3%
5.8%

42.9%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.52 [1.21 , 1.92]
2.44 [1.23 , 4.84]
1.60 [1.25 , 2.07]

1.60 [1.36 , 1.89]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours >0cm group Favours NMRD group

 
 

Comparison 5.   PDS: LVRD 1 cm to 2 cm versus NMRD (stage IIIC)

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

Statistical method Effect size

5.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

 
 

Analysis 5.1.   Comparison 5: PDS: LVRD 1 cm to 2 cm versus NMRD (stage IIIC), Outcome 1: Overall survival

Study or Subgroup

Aletti 2006

log[Hazard Ratio]

1.3745

SE

0.557

Hazard Ratio
IV, Random, 95% CI

3.95 [1.33 , 11.78]

Hazard Ratio
IV, Random, 95% CI

0.05 0.2 1 5 20
Favours LVRD 1-2 cm group Favours NMRD group

 
 

Comparison 6.   PDS: LVRD (> 2 cm) versus NMRD (stage IIIC)

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

Statistical method Effect size

6.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

 
 

Analysis 6.1.   Comparison 6: PDS: LVRD (> 2 cm) versus NMRD (stage IIIC), Outcome 1: Overall survival

Study or Subgroup

Aletti 2006

log[Hazard Ratio]

2.109

SE

0.573

Hazard Ratio
IV, Random, 95% CI

8.24 [2.68 , 25.33]

Hazard Ratio
IV, Random, 95% CI

0.02 0.1 1 10 50
Favours LVRD > 2 cm group Favours NMRD group
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Comparison 7.   PDS: LVRD 1 cm to 5 cm versus NMRD (stage IV disease)

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

Statistical method Effect size

7.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

7.2 Progression-free survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

 
 

Analysis 7.1.   Comparison 7: PDS: LVRD 1 cm to 5 cm versus NMRD (stage IV disease), Outcome 1: Overall survival

Study or Subgroup

Winter 2008

log[Hazard Ratio]

0.603

SE

0.242

Hazard Ratio
IV, Random, 95% CI

1.83 [1.14 , 2.94]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD 1-5 cm group Favours NMRD group

 
 

Analysis 7.2.   Comparison 7: PDS: LVRD 1 cm to 5 cm versus
NMRD (stage IV disease), Outcome 2: Progression-free survival

Study or Subgroup

Winter 2008

log[Hazard Ratio]

0.7632

SE

0.226

Hazard Ratio
IV, Random, 95% CI

2.15 [1.38 , 3.34]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD 1-5cm group Favours NMRD group

 
 

Comparison 8.   PDS: LVRD (> 5 cm) versus NMRD (stage IV disease)

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

Statistical method Effect size

8.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

8.2 Progression-free survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only
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Analysis 8.1.   Comparison 8: PDS: LVRD (> 5 cm) versus NMRD (stage IV disease), Outcome 1: Overall survival

Study or Subgroup

Winter 2008

log[Hazard Ratio]

1

SE

0.254

Hazard Ratio
IV, Random, 95% CI

2.72 [1.65 , 4.47]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD >5cm group Favours NMRD group

 
 

Analysis 8.2.   Comparison 8: PDS: LVRD (> 5 cm) versus NMRD
(stage IV disease), Outcome 2: Progression-free survival

Study or Subgroup

Winter 2008

log[Hazard Ratio]

1.084

SE

0.2375

Hazard Ratio
IV, Random, 95% CI

2.96 [1.86 , 4.71]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD >5cm group Favours NMRD group

 
 

Comparison 9.   PDS: LVRD 1 cm to 2 cm versus SVRD (< 1 cm)

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

Statistical method Effect size

9.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

 
 

Analysis 9.1.   Comparison 9: PDS: LVRD 1 cm to 2 cm versus SVRD (< 1 cm), Outcome 1: Overall survival

Study or Subgroup

Chi 2001

log[Hazard Ratio]

0.5277

SE

0.219

Hazard Ratio
IV, Random, 95% CI

1.70 [1.10 , 2.60]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD 1-2 cm group Favours SVRD group

 
 

Comparison 10.   PDS: LVRD (> 2 cm) versus SVRD (< 1 cm)

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

Statistical method Effect size

10.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only
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Analysis 10.1.   Comparison 10: PDS: LVRD (> 2 cm) versus SVRD (< 1 cm), Outcome 1: Overall survival

Study or Subgroup

Chi 2001

log[Hazard Ratio]

0.6956

SE

0.204

Hazard Ratio
IV, Random, 95% CI

2.00 [1.34 , 2.99]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD > 2 cm group Favours SVRD group

 
 

Comparison 11.   PDS: LVRD (> 2 cm) versus RD < 2 cm (stage IV disease)

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

Statistical method Effect size

11.1 Overall survival 2   Hazard Ratio (IV, Random, 95% CI) 1.63 [0.83, 3.23]

11.2 Progression-free survival 1   Hazard Ratio (IV, Random, 95% CI) Subtotals only

 
 

Analysis 11.1.   Comparison 11: PDS: LVRD (> 2 cm) versus RD < 2 cm (stage IV disease), Outcome 1: Overall survival

Study or Subgroup

Akahira 2001
Winter 2008

Total (95% CI)
Heterogeneity: Tau² = 0.22; Chi² = 8.84, df = 1 (P = 0.003); I² = 89%
Test for overall effect: Z = 1.41 (P = 0.16)
Test for subgroup differences: Not applicable

log[Hazard Ratio]

0.8566
0.16

SE

0.2
0.122

Weight

47.4%
52.6%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.36 [1.59 , 3.49]
1.17 [0.92 , 1.49]

1.63 [0.83 , 3.23]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD > 2 cm group Favours RD < 2 cm group

 
 

Analysis 11.2.   Comparison 11: PDS: LVRD (> 2 cm) versus RD <
2 cm (stage IV disease), Outcome 2: Progression-free survival

Study or Subgroup

Winter 2008

log[Hazard Ratio]

0.241

SE

0.12

Hazard Ratio
IV, Random, 95% CI

1.27 [1.01 , 1.61]

Hazard Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours LVRD >2cm group Favours RD <2cm group
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Comparison 12.   IDS: SVRD (< 1 cm) versus NMRD

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

Statistical method Effect size

12.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) 2.09 [1.20, 3.66]

12.1.1 ≤ 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95% CI) 1.57 [0.93, 2.66]

12.1.2 > 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95% CI) 2.78 [1.66, 4.65]

12.2 Progression-free survival 2   Hazard Ratio (IV, Random, 95% CI) 3.03 [0.81, 11.38]

 
 

Analysis 12.1.   Comparison 12: IDS: SVRD (< 1 cm) versus NMRD, Outcome 1: Overall survival

Study or Subgroup

12.1.1 ≤ 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.67 (P = 0.09)

12.1.2 > 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.88 (P = 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 0.09; Chi² = 2.29, df = 1 (P = 0.13); I² = 56%
Test for overall effect: Z = 2.60 (P = 0.009)
Test for subgroup differences: Chi² = 2.29, df = 1 (P = 0.13), I² = 56.3%

log[Hazard Ratio]

0.4513

1.021

SE

0.2698

0.263

Weight

49.4%
49.4%

50.6%
50.6%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.57 [0.93 , 2.66]
1.57 [0.93 , 2.66]

2.78 [1.66 , 4.65]
2.78 [1.66 , 4.65]

2.09 [1.20 , 3.66]

Hazard Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours SVRD group Favours NMRD group

 
 

Analysis 12.2.   Comparison 12: IDS: SVRD (< 1 cm) versus NMRD, Outcome 2: Progression-free survival

Study or Subgroup

Bixel 2020
Liu 2020

Total (95% CI)
Heterogeneity: Tau² = 0.86; Chi² = 17.38, df = 1 (P < 0.0001); I² = 94%
Test for overall effect: Z = 1.64 (P = 0.10)
Test for subgroup differences: Not applicable

log[Hazard Ratio]

0.445
1.795

SE

0.195
0.2585

Weight

50.8%
49.2%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.56 [1.06 , 2.29]
6.02 [3.63 , 9.99]

3.03 [0.81 , 11.38]

Hazard Ratio
IV, Random, 95% CI

0.01 0.1 1 10 100
Favours SVRD group Favours NMRD group
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Comparison 13.   IDS: LVRD (> 1 cm) versus NMRD

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

Statistical method Effect size

13.1 Overall survival 1   Hazard Ratio (IV, Random, 95% CI) 2.23 [1.49, 3.34]

13.1.1 ≤ 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95% CI) 1.77 [1.07, 2.93]

13.1.2 > 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95% CI) 2.67 [1.76, 4.06]

 
 

Analysis 13.1.   Comparison 13: IDS: LVRD (> 1 cm) versus NMRD, Outcome 1: Overall survival

Study or Subgroup

13.1.1 ≤ 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.21 (P = 0.03)

13.1.2 > 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 4.62 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 1.53, df = 1 (P = 0.22); I² = 35%
Test for overall effect: Z = 3.91 (P < 0.0001)
Test for subgroup differences: Chi² = 1.53, df = 1 (P = 0.22), I² = 34.6%

log[Hazard Ratio]

0.57

0.9838

SE

0.258

0.213

Weight

43.8%
43.8%

56.2%
56.2%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.77 [1.07 , 2.93]
1.77 [1.07 , 2.93]

2.67 [1.76 , 4.06]
2.67 [1.76 , 4.06]

2.23 [1.49 , 3.34]

Hazard Ratio
IV, Random, 95% CI

0.05 0.2 1 5 20
Favours LVRD group Favours NMRD group

 
 

Comparison 14.   IDS: LVRD (> 1 cm) versus SVRD (< 1 cm)

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

Statistical method Effect size

14.1 Overall survival 1   Hazard Ratio (IV, Random, 95%
CI)

1.02 [0.68, 1.55]

14.1.1 ≤ 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95%
CI)

1.13 [0.58, 2.19]

14.1.2 > 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95%
CI)

0.96 [0.57, 1.63]

14.2 Overall survival sensitivity
analysis including 0 cm

6   Hazard Ratio (IV, Random, 95%
CI)

1.60 [1.21, 2.11]

14.2.1 3 cycles of NACT 2   Hazard Ratio (IV, Random, 95%
CI)

1.80 [0.94, 3.43]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

14.2.2 Median 4 cycles of NACT
(disease-specific survival)

1   Hazard Ratio (IV, Random, 95%
CI)

1.70 [1.06, 2.75]

14.2.3 Mean/median ~ 6 cycles of
NACT

2   Hazard Ratio (IV, Random, 95%
CI)

2.19 [1.07, 4.50]

14.2.4 ≤ 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95%
CI)

1.13 [0.58, 2.19]

14.2.5 > 4 cycles of NACT 1   Hazard Ratio (IV, Random, 95%
CI)

0.96 [0.57, 1.63]

14.3 Overall survival sensitivity
analysis excluding Phillips 2018

5   Hazard Ratio (IV, Random, 95%
CI)

1.84 [1.34, 2.52]

14.3.1 3 cycles of NACT 2   Hazard Ratio (IV, Random, 95%
CI)

1.80 [0.94, 3.43]

14.3.2 Median 4 cycles of NACT
(disease-specific survival)

1   Hazard Ratio (IV, Random, 95%
CI)

1.70 [1.06, 2.75]

14.3.3 Mean/median ~ 6 cycles of
NACT

2   Hazard Ratio (IV, Random, 95%
CI)

2.19 [1.07, 4.50]

14.4 Progression-free survival 4   Hazard Ratio (IV, Random, 95%
CI)

1.76 [1.23, 2.52]

14.4.1 3 cycles of NACT 2   Hazard Ratio (IV, Random, 95%
CI)

1.68 [0.90, 3.14]

14.4.2 Mean ~ 6 cycles of NACT 1   Hazard Ratio (IV, Random, 95%
CI)

2.32 [1.08, 4.97]

14.4.3 All cycles 1   Hazard Ratio (IV, Random, 95%
CI)

1.82 [1.12, 2.97]
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Analysis 14.1.   Comparison 14: IDS: LVRD (> 1 cm) versus SVRD (< 1 cm), Outcome 1: Overall survival

Study or Subgroup

14.1.1 ≤ 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.36 (P = 0.72)

14.1.2 > 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.15 (P = 0.88)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.14, df = 1 (P = 0.71); I² = 0%
Test for overall effect: Z = 0.11 (P = 0.92)
Test for subgroup differences: Chi² = 0.14, df = 1 (P = 0.71), I² = 0%

log[Hazard Ratio]

0.12

-0.04

SE

0.338

0.27

Weight

39.0%
39.0%

61.0%
61.0%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.13 [0.58 , 2.19]
1.13 [0.58 , 2.19]

0.96 [0.57 , 1.63]
0.96 [0.57 , 1.63]

1.02 [0.68 , 1.55]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group
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Analysis 14.2.   Comparison 14: IDS: LVRD (> 1 cm) versus SVRD (< 1
cm), Outcome 2: Overall survival sensitivity analysis including 0 cm

Study or Subgroup

14.2.1 3 cycles of NACT
Zhang 2018
Zhu 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.19; Chi² = 6.54, df = 1 (P = 0.01); I² = 85%
Test for overall effect: Z = 1.79 (P = 0.07)

14.2.2 Median 4 cycles of NACT (disease-specific survival)
Davidson 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.18 (P = 0.03)

14.2.3 Mean/median ~ 6 cycles of NACT
Cioffi 2018
Kaban 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.16; Chi² = 2.40, df = 1 (P = 0.12); I² = 58%
Test for overall effect: Z = 2.14 (P = 0.03)

14.2.4 ≤ 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.36 (P = 0.72)

14.2.5 > 4 cycles of NACT
Phillips 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.15 (P = 0.88)

Total (95% CI)
Heterogeneity: Tau² = 0.07; Chi² = 14.34, df = 6 (P = 0.03); I² = 58%
Test for overall effect: Z = 3.33 (P = 0.0009)
Test for subgroup differences: Chi² = 5.02, df = 4 (P = 0.28), I² = 20.4%

log[Hazard Ratio]

0.948
0.287

0.533

1.24
0.49

0.12

-0.04

SE

0.23
0.118

0.244

0.42
0.24

0.338

0.27

Weight

15.6%
22.5%
38.1%

14.8%
14.8%

7.9%
15.1%
23.0%

10.6%
10.6%

13.5%
13.5%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.58 [1.64 , 4.05]
1.33 [1.06 , 1.68]
1.80 [0.94 , 3.43]

1.70 [1.06 , 2.75]
1.70 [1.06 , 2.75]

3.46 [1.52 , 7.87]
1.63 [1.02 , 2.61]
2.19 [1.07 , 4.50]

1.13 [0.58 , 2.19]
1.13 [0.58 , 2.19]

0.96 [0.57 , 1.63]
0.96 [0.57 , 1.63]

1.60 [1.21 , 2.11]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group
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Analysis 14.3.   Comparison 14: IDS: LVRD (> 1 cm) versus SVRD (< 1 cm),
Outcome 3: Overall survival sensitivity analysis excluding Phillips 2018

Study or Subgroup

14.3.1 3 cycles of NACT
Zhang 2018
Zhu 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.19; Chi² = 6.54, df = 1 (P = 0.01); I² = 85%
Test for overall effect: Z = 1.79 (P = 0.07)

14.3.2 Median 4 cycles of NACT (disease-specific survival)
Davidson 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.18 (P = 0.03)

14.3.3 Mean/median ~ 6 cycles of NACT
Cioffi 2018
Kaban 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.16; Chi² = 2.40, df = 1 (P = 0.12); I² = 58%
Test for overall effect: Z = 2.14 (P = 0.03)

Total (95% CI)
Heterogeneity: Tau² = 0.07; Chi² = 10.14, df = 4 (P = 0.04); I² = 61%
Test for overall effect: Z = 3.79 (P = 0.0002)
Test for subgroup differences: Chi² = 0.33, df = 2 (P = 0.85), I² = 0%

log[Hazard Ratio]

0.948
0.287

0.533

1.24
0.49

SE

0.23
0.118

0.244

0.42
0.24

Weight

20.6%
29.7%
50.3%

19.5%
19.5%

10.4%
19.8%
30.2%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.58 [1.64 , 4.05]
1.33 [1.06 , 1.68]
1.80 [0.94 , 3.43]

1.70 [1.06 , 2.75]
1.70 [1.06 , 2.75]

3.46 [1.52 , 7.87]
1.63 [1.02 , 2.61]
2.19 [1.07 , 4.50]

1.84 [1.34 , 2.52]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours LVRD group Favours SVRD group
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Analysis 14.4.   Comparison 14: IDS: LVRD (> 1 cm) versus SVRD (< 1 cm), Outcome 4: Progression-free survival

Study or Subgroup

14.4.1 3 cycles of NACT
Zhang 2018
Zhu 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.17; Chi² = 5.11, df = 1 (P = 0.02); I² = 80%
Test for overall effect: Z = 1.63 (P = 0.10)

14.4.2 Mean ~ 6 cycles of NACT
Cioffi 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.15 (P = 0.03)

14.4.3 All cycles
Shibutani 2020
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.40 (P = 0.02)

Total (95% CI)
Heterogeneity: Tau² = 0.08; Chi² = 7.53, df = 3 (P = 0.06); I² = 60%
Test for overall effect: Z = 3.08 (P = 0.002)
Test for subgroup differences: Chi² = 0.42, df = 2 (P = 0.81), I² = 0%

log[Hazard Ratio]

0.887
0.24292

0.84

0.6

SE

0.265
0.1046

0.39

0.25

Weight

22.9%
38.3%
61.2%

14.7%
14.7%

24.1%
24.1%

100.0%

Hazard Ratio
IV, Random, 95% CI

2.43 [1.44 , 4.08]
1.27 [1.04 , 1.57]
1.68 [0.90 , 3.14]

2.32 [1.08 , 4.97]
2.32 [1.08 , 4.97]

1.82 [1.12 , 2.97]
1.82 [1.12 , 2.97]

1.76 [1.23 , 2.52]

Hazard Ratio
IV, Random, 95% CI

0.5 0.7 1 1.5 2
Favours LVRD group Favours SVRD group

 
 

Comparison 15.   IDS: RD > 0 cm versus NMRD

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

Statistical method Effect size

15.1 Overall survival 4   Hazard Ratio (IV, Random, 95% CI) 2.11 [1.35, 3.29]

15.1.1 Median 6 cycles of
NACT

2   Hazard Ratio (IV, Random, 95% CI) 3.03 [1.68, 5.48]

15.1.2 Median 4 cycles of
NACT

1   Hazard Ratio (IV, Random, 95% CI) 1.29 [0.98, 1.70]

15.1.3 All cycles 1   Hazard Ratio (IV, Random, 95% CI) 2.04 [1.53, 2.72]

15.2 Progression-free survival 1   Hazard Ratio (IV, Random, 95% CI) 1.36 [1.05, 1.76]
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Analysis 15.1.   Comparison 15: IDS: RD > 0 cm versus NMRD, Outcome 1: Overall survival

Study or Subgroup

15.1.1 Median 6 cycles of NACT
Iwase 2015
Stoeckle 2014
Subtotal (95% CI)
Heterogeneity: Tau² = 0.10; Chi² = 2.13, df = 1 (P = 0.14); I² = 53%
Test for overall effect: Z = 3.67 (P = 0.0002)

15.1.2 Median 4 cycles of NACT
Lorusso 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.79 (P = 0.07)

15.1.3 All cycles
Lecointre 2020
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 4.82 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.16; Chi² = 15.40, df = 3 (P = 0.002); I² = 81%
Test for overall effect: Z = 3.29 (P = 0.001)
Test for subgroup differences: Chi² = 9.08, df = 2 (P = 0.01), I² = 78.0%

log[Hazard Ratio]

1.395
0.79

0.252

0.712

SE

0.275
0.31

0.141

0.1478

Weight

22.1%
20.3%
42.3%

29.0%
29.0%

28.7%
28.7%

100.0%

Hazard Ratio
IV, Random, 95% CI

4.03 [2.35 , 6.92]
2.20 [1.20 , 4.05]
3.03 [1.68 , 5.48]

1.29 [0.98 , 1.70]
1.29 [0.98 , 1.70]

2.04 [1.53 , 2.72]
2.04 [1.53 , 2.72]

2.11 [1.35 , 3.29]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours RD > 0 cm group Favours NMRD group

 
 

Analysis 15.2.   Comparison 15: IDS: RD > 0 cm versus NMRD, Outcome 2: Progression-free survival

Study or Subgroup

Lecointre 2020

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.37 (P = 0.02)
Test for subgroup differences: Not applicable

log[Hazard Ratio]

0.31

SE

0.131

Weight

100.0%

100.0%

Hazard Ratio
IV, Random, 95% CI

1.36 [1.05 , 1.76]

1.36 [1.05 , 1.76]

Hazard Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours RD > 0 cm group Favours NMRD group
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A D D I T I O N A L   T A B L E S

No. Stage Optimal Suboptimal Median fol-
low-up

Median age in years Study

n III n (%) IV n (%) n (%) n (%) Months (Range)

Setting

Akahira 2001 225 0

(0)

225

(100)

< 2: 70 (31) > 2: 155 (69) 47.5 (13 to
112)

54

(26 to 85)

Japan

Aletti 2006 194 194

(100)

0

(0)

0: 46 (24)

< 1: 85 (44)

1 to 2: 22 (11)

> 2: 41 (21)

32.4

(0.2 to 126)

64

(24 to 87)

USA

Ataseven 2016 326 0

(0)

326

(100)

0: 157 (55)

< 1: 88 (31)

> 1: 41 (14)

NS: n = 40 exc.

34

(IQR: 12 to 70)

< 65: 205 (63)

> 65: 121 (37)

Germany

Austria

Bristow 2011 405 405

(100)

0

(0)

0: 209 (52)

< 1: 196 (48)

33.0 59

(Range not reported)

USA

Chan 2003 104 84

(81)

20 (19) < 1: 71 (68) > 1: 33 (32) 33

(6 to 142)

Mean was 50.5 years

and 61 years for younger

and older women, respec-
tively

(Range: 22 and 85)

USA

Chang 2012a 203 189

(93)

14

(7)

0: 63 (31)

< 1: 77 (38)

> 1: 63 (31) 43

(1 to 124)

54

(30 to 78)

South Korea

Chang 2012b 191 189

(100)

0

(0)

0: 61 (32)

< 1: 67 (36)

> 1: 61 (32) Not reported 54

(30 to 78)

South Korea

Chi 2001 282 216

(77)

66 (23) < 1: 71 (25)

1 to 2: 73 (26)

> 2: 137 (49) 32

(1 to 139)

59

(22 to 87)

USA

Chi 2006 465 465 0 0: 67 (14) > 1: 229 (49) 38 60 USA

Table 1.   Summary of stage and residual disease in included upfront primary debulking surgery (PDS) studies 
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1
7
4

(100) (0) < 1: 169 (37) (1 to 199) (22 to 87)

Cuylan 2018 218 218

(100)

0

(0)

0: 55 (25)

< 1: 163 (75)

31.5 54 (18 to 78) Turkey

Eisenkop 2003 408 408

(100)

0

(0)

0: 351 (86)

< 1: 41 (10)

> 1: 16 (4) 32.8 62.8

(24 to 91)

USA

Feng 2016 625 n = 567 (91) stage III/IV 0: 209 (33) > 0: 416 (67) 29 (3 to 100) 56 (30 to 84) China

Hofstetter
2013

191 158

(83)

33 (17) 0: 121 (63) > 0: 70 (37) 42 < 57: 98

> 57: 93

Europe

Kahl 2017 793 428

(54)

365

(46)

0: 482 (61)

< 1: 226 (39)

> 1: 85 47

(IQR: 18 to 87)

60 (19 to 88) Germany

Klar 2016 5055 4488/5130 (87.5)

stage III/IV; n = 4850 in RD
analysis

0: 1779 (37)

< 1: 1442 (30)

> 1: 1629 (33) 0 to 144 Mean: 57.4

(SD 10.53)

Germany

France

Denmark

Langstraat
2011

280 210

(76)

67

(24)

0: 61 (22)

< 1: 120 (43)

> 1: 95 (35) 3.2 years

(0 to 15.8)

Mean: 73.5

(65 to 89)

USA

Luger 2020 178 91 (51) 87 (49) 0: 133 (75) > 0: 45 (25) 49.6

(IQR 32.9 to
66.3)

64.6 years (IQR 50.8 to 72.7) Austria

McGuire 1995 458 305 (67) 153 (33) All sub-optimal 1 to 2 cm:

85 (18.6)

 

> 2 cm:

373 (81.4)

Not reported USA

Melamed
2017a

307 241

(78)

66

(22)

0: 141 (59)

< 1: 77 (32)

> 1: 23 (9)

n = 66 missing

< 60: 200 (65)

> 60: 107 (35)

Melamed
2017b

6013 4954 1506 0: 2048 (46) > 1: 546 (12)

34.1

< 60: 2803 (47)

USA

Table 1.   Summary of stage and residual disease in included upfront primary debulking surgery (PDS) studies  (Continued)
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(77) (23) < 1: 1848 (42) 1571 missing > 60: 3210 (53)

Paik 2018 419 370

(88)

49

(12)

0: 107 (26)

< 1: 147 (35)

> 1: 165 (39) 43 (3 to 164) Mean = 54.5 (SD 10.3) South Korea

Peiretti 2010 259 199 (76) 60 (24) 0: 115 (44)

< 1: 83 (32)

1 to 2: 18 (7)

> 2: 43 (17)

29.8 58 (22 to 77) Spain

Italy

Peiretti 2012 238 180 (76) 58 (24) 0: 99 (41)

< 1: 106 (44)

> 1: 32 (15) Not reported 59.7 (22 to 85) Italy

USA

Polterauer
2012

226 II: 15 (7)

III: 174 (77)

37

(16)

0: 157 (69) > 0: 69 (31) 25.0

(1 to 49)

Mean: 57.5 (SD 11.9) Europe

Shim 2016 276 III/IV (n = 276) Not reported Not reported Not reported 54 (20 to 80) South Korea

Tewari 2016 1718 1241

(72)

477 (28) 0: 85 (5)

< 1: 701 (41)

> 1: 932 (54) Not reported 58.5 to 60.2 for 0 to > 1 cm
RD

USA

Tseng 2018 978 794

(81)

184

(19)

0: 408 (42)

< 1: 378 (39)

> 1: 192 (19) 77.7 (1 to 198) 61 (19 to 95) USA

Van Geene
1996

219 180 (82) 39 (18) < 2 cm < 2 cm: 92 (42) > 2 cm:

127 (58)

57 (24 to 75) UK

Wimberger
2010

573 573

(100)

0

(0)

0: 70 (12)

< 1: 168 (29)

> 1: 335 (59) Not reported 59

(19 to 83)

Germany

France

Winter 2007 1895 1895

(100)

0

(0)

0: 437 (23)

< 1: 791 (42)

> 1: 667 (35) 43 57

(16 to 86)

USA

Winter 2008 360 0 360 0 cm 0 cm: 29 (8)

<  1 cm: 79 (22)

Total: 108 (30)

28 59

(24 to 86)

USA

Table 1.   Summary of stage and residual disease in included upfront primary debulking surgery (PDS) studies  (Continued)
C
o
ch

ra
n
e

L
ib

ra
ry

T
ru

ste
d
 e

v
id

e
n
ce

.
In

fo
rm

e
d
 d

e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o

ch
ra

n
e D

a
ta

b
a

se o
f S

ystem
a

tic R
e

vie
w

s



Im
p
a
ct o

f re
sid

u
a
l d

ise
a
se

 a
s a

 p
ro

g
n
o
stic fa

cto
r fo

r su
rv

iv
a
l in

 w
o
m

e
n
 w

ith
 a

d
v
a
n
ce

d
 e

p
ith

e
lia

l o
v
a
ria

n
 ca

n
ce

r a
�

e
r p

rim
a
ry

 su
rg

e
ry

(R
e
v
ie

w
)

C
o

p
yrig

h
t ©

 2022 T
h

e C
o

ch
ra

n
e C

o
lla

b
o

ra
tio

n
. P

u
b

lish
ed

 b
y Jo

h
n

 W
ile

y &
 S

o
n

s, Ltd
.

1
7
6

IQR: interquartile range;RD: residual disease; SD: standard deviation
 
 

No. Stage Optimal Suboptimal Median fol-
low-up

Median age in yearsStudy

  III n (%) IV n (%) n (%) n (%) Months (Range)

Setting

Cioffi 2018 102 64 (63) 38 (37) 0: 37 (44)

< 1: 20 (23)†

≥ 1: 28 (33)† Not reported Mean age

≥ 70 years: 74.5 (41%)
< 70 years: 58.3 (59%)

Italy

Davidson
2019

282 IIIC: 114 (40)

IV: 101 (36)

Assumed AOC: 57 (20)

Unknown: 10 (4)

0: 165 (59)‡

≤ 1: 63 (22)‡

> 1 to 2: 6 (2)‡

> 2: 37 (13)‡

Not reported 63.9 (34.1 to 84.8) USA

Iwase 2015 124 IIIB: 6 (5)

IIIC: 77 (62)

41 (33) < 1: 113 (91) ≥ 1: 11 (9) 39.5 (5 to 142) 58 (29 to 83) Japan

Kaban 2017 203 Not reported ≤ 1: 165 (81)§ > 1: 36 (19)§ 34.5 (1 to 124) 59 (28 to 84) Turkey

Lecuru 2019 188 Not reported Not reported 42.6 Not reported France

Lorusso
2016

193 Not reported Not reported Not reported Not reported Italy

Petrillo 2014 322 251 (78) 72 (22) No definition of optimal given

0: 236 (73)

≤ 1: 36 (11)

> 1: 50 (16)

47 (3 to 181) ≤ 65: 226 (70%)

> 65: 96 (30%)

Italy

Phillips 2018 398 273 (69) 123 (31) 0: 255 (64)

< 1: 55 (14)

≥ 1: 88 (22) Not reported Mean: 63.9

(95% CI 42.2 to 85.6)

UK

Stoeckle
2014

118 82 (69) 36 (31) 0: 80 (68) ≥ 1: 7 (6) 37 64 (37 to 88) France

Table 2.   Summary of stage and residual disease in included interval debulking surgery (IDS) studies 
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< 1: 31 (26)

Zhang 2018 200 169 (85) 31 (15) 0: 59 (30)

< 1: 38 (19)

1 to 2: 8 (4)

> 2: 30 (15)

43.5 (IQR 38.5
to 56.2)

61 (38 to 80) China

Zhu 2016 672 564 (84) 108 (16) ≤ 1: 486 (72) > 1: 186 (28) 38 (5 to 103) 55 (30 to 70) China

Table 2.   Summary of stage and residual disease in included interval debulking surgery (IDS) studies  (Continued)

†85/102 participants underwent debulking surgery following neoadjuvant chemotherapy.
‡Residual disease data available for n = 271/282.
§Residual disease data available for n = 201/203.
AOC: advanced ovarian cancer; CI: confidence interval; IQR: interquartile range
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Study Study

participa-
tion

Study attrition Prognostic
factor

measure-
ment

Outcome

measure-
ment

Adjustment
for other

prognostic
factors

Statistical
analysis

and reporting

Akahira 2001 Low Unclear Unclear Low High Unclear

Aletti 2006 Low Unclear Low High Low Unclear

Ataseven 2016 Low Unclear Low Low Low High

Bristow 2011 Low Unclear Low Low High High

Chan 2003 Low Unclear Unclear Low Low High

Chang 2012a Low Unclear Low Low Low High

Chang 2012b Low Unclear Low Low Unclear High

Chi 2001 Low Unclear Low Low Low High

Chi 2006 Low Unclear Low Low Low High

Cuylan 2018 Low Unclear Unclear Low Low High

Eisenkop 2003 Low Unclear Low Low High High

Feng 2016 Low Unclear Low Low Unclear High

Hofstetter 2013 Unclear Unclear Low Low Unclear High

Kahl 2017 Low Unclear Unclear Low Unclear High

Klar 2016 Low Unclear Unclear Low Unclear High

Langstraat 2011 Low Unclear Low Low Unclear High

Luger 2020 Low Unclear Low Low Low High

McGuire 1995 Low Unclear Low Low Unclear High

Melamed 2017a Low Unclear Low Low High Unclear

Melamed 2017b Low Unclear Low Low High Unclear

Paik 2018 Low Unclear Low Low Unclear High

Peiretti 2012 Low Unclear Unclear Low Low High

Petrillo 2014 Low Unclear Low Low High High

Polterauer 2012 Low Unclear Unclear Low Low Unclear

Table 3.   Risk of bias assessment according to QUIPS (Quality in Prognostic Studies) for overall survival (OS) in
primary debulking surgery (PDS) studies 
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Tewari 2016 Low Unclear Low Low Low High

Tseng 2018 Low Unclear Low Low Low High

Van Geene 1996 Unclear Unclear Unclear Unclear Unclear Unclear

Wimberger 2010 Low Unclear Low Low Unclear High

Winter 2007 Low Unclear Low Low Unclear Unclear

Winter 2008 Low Unclear Low Low Unclear Unclear

Table 3.   Risk of bias assessment according to QUIPS (Quality in Prognostic Studies) for overall survival (OS) in
primary debulking surgery (PDS) studies  (Continued)

 
 

Study Study

participa-
tion

Study attrition Prognostic
factor

measure-
ment

Outcome

measure-
ment

Adjustment for
other

prognostic fac-
tors

Statistical
analysis

and reporting

Cioffi 2018 Low Unclear Low Low Low Unclear

Davidson 2019 Low Unclear Unclear High High Unclear

Iwase 2015 Unclear Unclear Low Low Low High

Kaban 2017 Unclear Unclear Low Low Unclear High

Lecointre 2020 Low Unclear Unclear Low High Unclear

Lecuru 2019 High Unclear Low Low High High

Liu 2020 Low Unclear Low Low High High

Lorusso 2016 High Unclear Low Low High High

Petrillo 2014 Low Unclear Low Low High High

Phillips 2018 Low Unclear Low Low High High

Stoeckle 2014 Low Unclear Low Low Unclear Unclear

Zhang 2018 Low Unclear Low Low Unclear Unclear

Zhu 2016 Low Unclear Unclear Low High High

Table 4.   Risk of bias assessment according to QUIPS (Quality in Prognostic Studies) for overall survival (OS) in
interval debulking surgery (IDS) studies 
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Study Study

participa-
tion

Study attrition Prognostic
factor

measure-
ment

Outcome

measurement

Adjustment for
other

prognostic fac-
tors

Statistical
analysis

and report-
ing

Chang 2012a Low Unclear Low Unclear Low High

Chang 2012b Low Unclear Low Unclear Unclear High

Cuylan 2018 Low Unclear Unclear Unclear Low High

Feng 2016 Low Unclear Low Unclear Unclear High

Klar 2016 Low Unclear Unclear Unclear Unclear High

Luger 2020 Low Unclear Low Unclear Low High

McGuire 1995 Low Unclear Low Unclear Unclear High

Paik 2018 Low Unclear Low Unclear Unclear High

Peiretti 2010 Low Unclear Low Unclear High High

Polterauer 2012 Low Unclear Unclear Unclear Low Unclear

Shim 2016 High Unclear Low Unclear High High

Tewari 2016 Low Unclear Low Unclear Low High

Tseng 2018 Low Unclear Low Unclear Low High

Wimberger 2010 Low Unclear Low Unclear Unclear High

Winter 2007 Low Unclear Low Unclear Unclear Unclear

Winter 2008 Low Unclear Low Unclear Unclear Unclear

Table 5.   Risk of bias assessment according to QUIPS (Quality in Prognostic Studies) for progression-free survival
(PFS) in primary debulking surgery (PDS) studies 

 
 

Study Study

participa-
tion

Study attrition Prognostic
factor

measure-
ment

Outcome

measurement

Adjustment
for other

prognostic
factors

Statistical
analysis

and reporting

Bixel 2020 Low Unclear Unclear Unclear High High

Cioffi 2018 Low Unclear Low Unclear Low Unclear

Lecointre 2020 Low Unclear Unclear Unclear High Unclear

Table 6.   Risk of bias assessment according to QUIPS (Quality in Prognostic Studies) for progression-free survival
(PFS) in interval debulking surgery (IDS) studies 
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Lecuru 2019 High Unclear Low Unclear High High

Liu 2020 Low Unclear Low Unclear High High

Petrillo 2014 Low Unclear Low Unclear High High

Shibutani 2020 Low Unclear Low Unclear Low High

Zhang 2018 Low Unclear Low Unclear Unclear Unclear

Zhu 2016 Low Unclear Unclear Unclear High High

Table 6.   Risk of bias assessment according to QUIPS (Quality in Prognostic Studies) for progression-free survival
(PFS) in interval debulking surgery (IDS) studies  (Continued)

 

 

A P P E N D I C E S

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.randomized.ab.

20.randomly.ab.

21.trial.ab.

22.groups.ab.

23.exp Cohort Studies/

24.cohort*.mp.

25.(case adj series).mp.

26.17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25

27.16 and 26

28.Animals/

29.Humans/

30.28 not (28 and 29)

31.27 not 30
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Appendix 2. EMBASE search strategy

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. (debulk* or cytoreduc*).mp.

9. 3 and 7 and 8

10.exp Controlled Clinical Trial/

11.crossover procedure/

12.double-blind procedure/

13.randomized controlled trial/

14.single-blind procedure/

15.random*.mp.

16.factorial*.mp.

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

18.placebo*.mp.

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

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

21.assign*.mp.

22.allocat*.mp.

23.volunteer*.mp.

24.exp cohort analysis/

25.cohort*.mp.

26.series.mp.

27.10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26

28.9 and 27

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

Appendix 3. CENTRAL search strategy

1. MeSH descriptor Ovarian Neoplasms explode all trees

2. ovar* near/5 cancer*

3. ovar* near/5 neoplas*

4. ovar* near/5 carcinom*

5. ovar* near/5 malignan*

6. ovar* near/5 tumor*

7. ovar* near/5 tumour*

8. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)

9. MeSH descriptor Surgical Procedures, Operative explode all trees

10.surg*

11.Any MeSH descriptor with qualifier: SU

12.(#9 OR #10 OR #11)

13.debulk*

14.cytoreduc*

15.(#13 OR #14)

16.(#8 AND #12 AND #15)
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Appendix 4. 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 diGerent for participants and eligible non-participants

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

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

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

• Low: the relationship between the PF and outcome is unlikely to be diGerent 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 diGerent for diGerent levels of the outcome of interest

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

• Low: the measurement of the PF is unlikely to be diGerent for diGerent 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, diGer from the review question?

Impact of residual disease as a prognostic factor for survival in women with advanced epithelial ovarian cancer a�er primary surgery
(Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

183



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

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 diGerent related to the baseline level of the PF

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

• Low: the measurement of the outcome is unlikely to be diGerent 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 suGicient 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

Applicability:

Did the prognostic factors adjusted for match the review question?

Risk of bias ratings:

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

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

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

Domain 6: Statistical analysis and reporting

Risk of bias:

• SuGicient 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

Appendix 5. Domains to be considered when judging the strength of the body of evidence

We considered the following domains when we assessed the strength of the body of evidence, based on the GRADE approach (Guyatt 2008):

• Risk of bias: Based on the results of the risk of bias assessments, we downgraded confidence in the evidence base if most evidence was
from studies that we judged to be at high risk of bias.

• Indirectness: We downgraded confidence in the evidence base if we had concerns that the study sample, the prognostic factor, the
outcome and/or the other factors in the models in the primary studies did not reflect the review question.
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• Inconsistency: We downgraded confidence in the evidence base if there was unexplained heterogeneity or variability in results across
studies.

• Imprecision: We downgraded confidence in the evidence base if the estimate of the eGect size from a meta-analysis was not precise or,
if no meta-analysis was performed, if the estimate of the size of eGect from individual studies was 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 downgraded our confidence in the evidence base if we had reason to suspect publication bias from our assessments
of reporting bias.

• Size of eGect: We upgraded our confidence in the evidence base if the size of eGect was moderate or large. If a meta-analysis was not
possible, we upgraded if the size of eGect was moderate or large for most included studies.

Appendix 6. Factors included in multivariate analysis in upfront primary debulking (PDS) studies

 

Citation Factors included in multivariable (multivariate) analysis

Akahira 2001 Residual disease, histology and performance status

Aletti 2006 Residual disease, age, American Society of Anesthesiology (ASA) score, histological grade, opera-
tive time and aggressive surgery

Ataseven 2016 Age, performance status, residual tumour, tumour stage and ascites

Bristow 2011 Race, tumour grade 3, non-serous histology, ASA score > 3, surgical complexity score, serum albu-
min < 3.0 g/dL, platinum-based therapy, residual disease and perioperative morbidity

Chan 2003 Residual disease, age (older versus younger), stage (IV versus III) and performance status (1 to 2
versus 0)

Chang 2012a Stage (IV), surgical procedure, residual disease and age

Chang 2012b Residual disease, type of surgery, performance of lymphadenectomy and age

Chi 2001 Residual disease, age, stage (IIIC and IV versus IIIA/IIIB) and ascites (yes versus no)

Chi 2006 Residual disease, age and ascites

Cuylan 2018 Age, maximal cytoreduction and stage

Eisenkop 2003 Residual disease and sum of rankings

Feng 2016 Age, FIGO stage, residual disease and TTC

Hofstetter 2013 Interval from surgery to start of chemotherapy (≤ 28 versus < 28 days), stage (III versus IV), residual
disease, age and extent of surgery

Kahl 2017 ACCI, ECOG PS, FIGO stage, surgical complexity score, blood loss, residual disease and duration of
surgery

Klar 2016 Age, ECOG, BMI, stage, grading, residual tumour and histology

Langstraat 2011 Creatinine > 1.2 mg/dL, surgical complexity score, residual disease, stage IV disease and age

Luger 2020 Age (cat), CA-125, paraaortic nodes, FIGO, cardiophrenic lymph nodes dimension, residual disease

McGuire 1995 Residual disease, age, GOG performance status, histological subtype, stage or residual disease and
measurable disease
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Melamed 2017a

Melamed 2017b

Age, race/ethnicity, stage, region, insurance status, treating facility type, hospital annual ovarian
cancer volume, residual disease and presence of comorbidities

Paik 2018 Age, CA-125 level (U/mL), FIGO stage, residual disease and normal-sized ovary

Peiretti 2010 Age, stage IV vs IIIC and any residual disease

Peiretti 2012 Age, stage, histology, grade, presence of ascites and residual tumour at end of surgery

Polterauer 2012 Tumour stage, residual tumour, histological grade, histological type and age

Shim 2016 Not reported (abstract)

Tewari 2016 Age, race/ethnicity, performance status, grade, stage, histology,ascites, CA 125 (µg/ml), tumour
residual and time from surgery to initiation of chemotherapy

Tseng 2018 Age, albumin, stage, ASA score, histology, BRCA status, OR Tumour Index, residual disease and
postop IP chemotherapy

Van Geene 1996 Residual disease, performance status and pattern of spread

Wimberger 2010 Age, performance status, histology, residual tumour size, peritoneal carcinomatosis and stage IV
disease site

Winter 2007 Residual disease, age (discrete), race, GOG performance status, histology and tumour grade

Winter 2008 Residual disease, histology and stage IV disease site

  (Continued)

 
ACCI: age-adjusted Charlson Comorbidity Index; ASA: American Society of Anaesthesiologists; BMI: body mass index; BRCA: breast cancer
gene; ECOG: Eastern Cooperative Oncology Group; FIGO: International Federation of Gynecology and Obstetrics; GOG: Gynaecologic
Oncology Group; IP: intraperitoneal; PS: performance score; TTC: time to chemotherapy

Appendix 7. Factors included in multivariate analysis for each study on neoadjuvant chemotherapy (NACT) and
interval debulking surgery (IDS)

 

Citation Factors included in multivariable (multivariate) analysis

Bixel 2020 Residual disease, NACT cycles, route of chemotherapy administration (intraperitoneal or intra-
venous), maintenance therapy (yes/no)

Cioffi 2018 Residual disease, age, number of neoadjuvant chemotherapy courses, debulking surgery, ASA
score, hypoalbuminaemia (defined as albuminaemia < 32 g/L), FIGO stage, presence of ascites ≥
500 mL, high tumour dissemination and Charlson comorbidity score

Davidson 2019 Residual disease, ASA score, age, SCS and major morbidity

Iwase 2015 Residual disease, FIGO stage, histological subtype, NACT cycles, NACT regimen, systematic lym-
phadenectomy, excision of other organ(s), ascites cytology, lymph node metastasis

Kaban 2017 Residual disease, age, lymphadenectomy, macroscopic tumour in omentum, number of
chemotherapy cycles
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Lecointre 2020 Residual disease, number of NACT cycles (≤4, > 4), age (cat), Charlson index, FIGO, lymph node sta-
tus (N+ vs N0), response to NACT

Lecuru 2019 Complete cytoreduction, ECOG, ascites, neutrophil/lymphocyte ratio, PCI at baseline, RECIST ORR
(response rate at end of NACT), pCR and treatment arm (nintedanib vs placebo)

Liu 2020 Residual disease, age (cont)

Lorusso 2016 Residual disease, ECOG and number of NACT cycles†

Petrillo 2014 Residual disease, age, carcinomatosis at diagnosis, CA-125, pathological response to NACT

Phillips 2018 Residual disease, FIGO stage, chemotherapy regime (carbo/taxol vs carboplatin)

Shibutani 2020 Residual disease, age (cat), performance status, FIGO, disease type, histology, NACT cycles, NACT
regimens

Stoeckle 2014 Residual disease, tumour grade, WHO performance status, ASA, bowel surgery (yes/no), FIGO stage

Zhang 2018 Residual disease, Pre-operative ascites, number of tumour sites, number of NAC cycles, CA-125 at
diagnosis, CA-125 decreasing kinetics

Zhu 2016 Residual disease, FIGO stage, chemosensitivity, Glasgow prognostic score

  (Continued)

 
†Full list of variables in multivariate analysis not explicitly mentioned.

ECOG: Eastern Cooperative Oncology Group; FIGO: International Federation of Gynecology and Obstetrics; NACT: neoadjuvant
chemotherapy; PCI: Peritoneal Cancer Index; WHO: World Health Organization
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