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= Optimal ICS seems to improve survival when compared to suboptimal ICS
« A cut-off in the amount of residual disease may be prognostically relevant, but it should not set goals for surgical outcomes
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Introduction. The ability to minimize residual disease during primary cytoreductive surgery is the strongest
predictor for improved overall survival in advanced ovarian cancer. But while the probability to achieve a mac-
roscopic complete resection increases if surgery is preceded by neoadjuvant chemotherapy (NACT), survival
rates after NACT are similar to those observed after primary surgery. This may suggest that the prognostic effect
of residual disease is altered after NACT. More specifically, randomized data suggest that there is no difference
between optimal (0.1-1 cm) and suboptimal (>1 cm) cytoreductive surgery after NACT. Therefore, the aim of
the current review is to establish the prognostic effect of the amount of residual disease after interval
cytoreductive surgery (ICS) on overall survival.

Methods. Potential articles for inclusion in the current review were systematically searched through Medline,
Embase and Cochrane in September 2017. Median overall survival (mOS) was summarized by the outcome of ICS
per study. In addition, mOS was summarized for all studies together stratified by the outcome of ICS, based on the
principle of a weighted average.

Results. In total, 3677 unique manuscripts were individually screened on title and abstract, which resulted in
11 individual studies that comprised a total of 2178 patients. MOS was 41 months for patients with no residual
disease (range 33-54 months), 27 months for patients with 0.1-1 cm of residual disease (range 19-38 months)
and 21 months with >1 cm of residual disease (range 14-27 months). Six studies showed significant differences
between optimal and suboptimal ICS, while five studies showed no differences.

Conclusion. The summary of the currently available literature showed that after NACT, patients with optimal
cytoreductive surgery experience lengthened survival compared to patients with suboptimal cytoreductive sur-
gery. Patients with no macroscopic residual disease have, however, the most favorable survival outcomes, similar
to what is seen after primary cytoreductive surgery.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

The vast majority of epithelial ovarian cancer patients is diagnosed
with advanced stage disease, which is associated with poor clinical out-
come [1,2]. Standard therapy comprises a combination of platinum-
based chemotherapy and cytoreductive surgery. Patients survival
strongly depends on the sensitivity to first-line chemotherapy and the
ability to minimize residual disease during primary cytoreductive sur-
gery (PCS), where patients with no macroscopic residual disease have
the best prognosis [3,4].

Traditionally, patients underwent PCS followed by six cycles of adju-
vant chemotherapy. Initial disease burden is a limiting factor in achiev-
ing an optimal surgical result. Neoadjuvant chemotherapy (NACT) was
introduced to diminish intra-abdominal tumor load and, hence, in-
crease the likelihood towards successful interval cytoreductive surgery
(ICS). Two landmark randomized clinical trials (RCTs) compared clinical
outcomes between PCS and NACT-ICS in International Federation of Gy-
necology and Obstetrics (FIGO) IIIC and IV patients, and showed similar
survival rates between both groups [5,6], with reduced morbidity after
NACT-ICS [7,8]. The percentage of patients with <1 cm of residual dis-
ease, however, was higher in the NACT-ICS group. The higher probabil-
ity towards successful surgery after NACT was confirmed in the meta-
analysis by Kang et al. [9]. The discrepancy between improved surgical
outcome after NACT without improvement in long-term outcome raises
the question why the prognostic value of surgical outcome differs for
patients who receive PCS versus those that receive NACT-ICS.

A recent study by Meyer et al. showed that survival after PCS and
NACT-ICS was similar in case of complete cytoreductive surgery (i.e.
no macroscopic residual disease), while survival of PCS patients was sig-
nificantly better after optimal cytoreductive surgery (0.1-1 ¢cm of resid-
ual disease) when compared to NACT-ICS patients [10]. This suggests
that any macroscopic residual disease after NACT is an unfavorable
prognostic factor for survival. Moreover, randomized data suggest that
there is no difference in survival between optimal (0.1-1 cm) and sub-
optimal (>1 cm) cytoreductive surgery after NACT [5]. The aim of the
current review is therefore to establish the prognostic effect of the
amount of residual disease after NACT-ICS on overall survival, in order
to support clinical decision making for patients who benefit from ICS
after NACT. More specifically, we aim to investigate if survival differ-
ences are present between suboptimal and optimal cytoreductive

surgery.

2. Methods

The definition of residual disease after surgery has evolved over
time. Successful cytoreductive surgery was previously defined as
tumor residuals <2 cm, while nowadays it is defined as no macroscopic
residual disease [4,11-13]. As our review aims to define the prognostic

effect of residual disease in the current platinum-based era, we focused
on studies that adopted current definitions for residual disease and cat-
egorized patients into complete (i.e. no macroscopic residual disease),
optimal (i.e. largest diameter 0.1-1 cm) and suboptimal (i.e. largest
diameter > 1 cm of residual disease) surgery. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) tool was
used to ensure transparent reporting and is added to our supplementary
material (S1) [14,15]. Moreover, the protocol for the current review is
registered in the international prospective register of systematic re-
views (PROSPERO) with the following registration number
CRD42018083656 and can be accessed through the following website
https://www.crd.york.ac.uk/PROSPERO/.

2.1. Search

Potential articles for inclusion in the current study were systemati-
cally searched through Medline, Embase and Cochrane (Cochrane Data-
base of Systematic Reviews (CDSR) and Central) databases at
September 2017. The systematic search is provided in the supplemen-
tary material for the Medline search (S2). After merging the results of
the three searches, all records were individually screened on title and
abstract by two authors (MT and OvdH). Discrepancies were discussed
and resolved by consensus, resulting in either in- or exclusion for full
text screen.

2.2. Inclusion and exclusion criteria

Study inclusion criteria were as follows: 1) primary epithelial ovar-
ian, fallopian tube, or peritoneal carcinoma, 2) patients treated with
NACT-ICS, 3) FIGO stages IIB to 1V, 4) residual disease categorized as
complete (i.e. no macroscopic residual disease), optimal (i.e. largest di-
ameter 0.1-1 cm) and suboptimal (i.e. largest diameter > 1 cm) and
5) overall survival (OS) outcomes reported by the before mentioned
categories of residual disease in patients that underwent NACT-ICS.

2.3. Data extraction

In case of multiple publications based on the same study cohort, the
most relevant study (according to our inclusion criteria) was included.
We extracted the following information for each eligible study; study
design, year of publication, number of patients, % FIGO IIIC and IV pa-
tients, chemotherapy protocols, residual disease, median overall sur-
vival (mOS), 5-year survival rates, and hazard ratio's (HR) between
complete, optimal and suboptimal cytoreductive surgery. Median sur-
vival and five-year survival rates were estimated from Kaplan-Meier
curves if they were not mentioned in the text. In case data were unavail-
able in the manuscript or supplementary files, we contacted the corre-
sponding author of the study for additional data.
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2.4, Statistical analysis

mOS of patients from all studies was summarized based on the prin-
ciple of a weighted average, where the number of patients of the study
was leading in the weight of the analysis. Moreover, in most cox-
regression analyses complete cytoreductive was selected as reference
category. Since we were predominantly interested in the differences be-
tween optimal and suboptimal cytoreductive surgery, HR's were
recalculated with suboptimal surgery as new reference category. This
was based on the following formula: ((1/HRsuboptimal vs. complete)
I'lRoptimal VvSs. complete) = HRoptimal vs, suboptimal- Confidence intervals
could not be calculated, so statistical significance could not be
determined.

2.5. Quality appraisal

Both reviewers (MT and OvdH) performed an independent assess-
ment of the quality of all included studies. Retrospective cohort studies
were assessed by the Newcastle Ottawa Scale (NOS) and RCTs were
assessed by the Cochrane Risk of Bias Assessment tool [16,17]. Discrep-
ancies were discussed and resolved by consensus.

3. Results

In total, 3677 unique manuscripts were individually screened on
title and abstract. Hereafter, we selected 83 studies for a full-text review,
and 11 studies were eventually identified as eligible and were included
in the present study (Fig. 1) [5,6,18-26]. We included two RCTs, and
nine observational studies. Included patient numbers ranged from 61
to 460, and resulted in a total of 2178 included patients.

3.1. Quality appraisal of retrospective studies

Based on the NOS scale, the quality of included retrospective cohort
studies was high. The risk of selection bias was low in all studies, as con-
secutive patients were included in all studies. Comparability between
groups differed among studies, and only two studies adjusted their sur-
vival analyses for both age and FIGO stage, being important prognostic
factors for overall survival [22,26]. The assessment of outcome and
length of follow-up was adequate in all studies, although only two of
them reported on the loss to follow-up and whether it was equal

Recordsidentified through database searching
(n=4,119)

Records screened
(after duplicates were removed)
(n=3,667)

Full-text articles assessed for eligibility

between groups [18,20]. Overall 7 out of 9 studies had a score of 7 or
higher, and two studies had an overall score of 6 (S3).

3.2. Quality appraisal of randomized studies

Based on the Cochrane Risk of Bias Tool, the quality of the two in-
cluded RCTs was good. Both studies had a high risk of performance
bias; as both patients and physicians were obviously aware of the cho-
sen treatment (PCS or NACT-ICS) and blinding was impossible in both
studies. This risk, however, did not influence the research question for
this review as we only included patients of the NACT-ICS group. Risks
of biases were scored as low (54, S5).

3.3. Study populations

Study characteristics are summarized in Table 1. The vast majority of
studies consisted of patients that were treated by either PCS or NACT-
ICS, while two studies only included NACT-ICS patients. The percentages
of included NACT-ICS patients ranged from 20% to 67%. All studies in-
cluded FIGO IlIC and IV patients, and the percentages of FIGO IV patients
ranged from 21% to 39%. Standard chemotherapeutic protocols
consisted of a combination of carboplatin and paclitaxel. A total of 73%
to 100% of patient populations was treated with this combination. Intra-
peritoneal chemotherapy was rarely used, but one study reported that
28% of their NACT-ICS patients received intraperitoneal chemotherapy,
which was associated with improved survival in this study [23].

3.4. Survival outcomes after NACT stratified by the amount of residual
disease

mOS was summarized for all studies in Fig. 2 and Table 2. Patients
with no macroscopic residual disease had the most favorable survival
in all studies. mOS after complete cytoreduction ranged from 33 to
54 months, and based on all studies the weighted average was
41 months. mOS of patients with an optimal cytoreduction ranged
from 19 to 38 months, and mOS of patients with a suboptimal result
ranged from 14 months to 27 months. The weighted average of mOS
was 27 months for patients with 0.1-1 cm of residual disease and
21 months with >1 cm of residual disease.

Six studies showed significant, or likely significant, differences be-
tween optimal and suboptimal cytoreductive  surgery

(n=288)

Records excluded
(n=3,579)

-residual disease analysed for PCS and NACT-ICS together (n=20)

Records excluded (n=77)
- residual disease not defined to current definitions (n=33)
- survival not specifed for residual disease (n=17)

-other (n=7)

Studies included in the sy ic review
(n=11)
|
RCT's Retrospective cohort
(n=2) (n=9)

Fig. 1. Systematic search of the current review.
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Table 1
Study characteristics of included studies in the current review.

Author Country Study N N FIGO 1IIC FIGO IV Chemotherapy protocol
period NACT-IDS (%) (%)
(%)

Bian [18] China 2005-2010 339 114 (33.6) 88 (77.2) 26 (22.8) Carboplatin-paclitaxel (71.1%) and cisplatin-paclitaxel (28.9%)
Platinum-paclitaxel (63.9%), Platinum-cyclophosphamide

Colombo [19] France 1990-2005 203 61 (30.0) 39 (63.9) 22 (36.1) (31.2%), other (4.9%)

N Standard regimen was carboplatin-paclitaxel, no data on

Fag6-Olsen [20] Denmark 2005-2011 1677 335 (20.0) 206 (61.5) 129 (38.5) patient numbers were available in the Danish Cancer Registry
Carboplatin-paclitaxel (62.9%), ifosfamide-epirubicin-cisplatin

Iwase [21] Japan 2000-2008 124 124 (100) 77 (62.1) 41 (33.1) (34.7%), other (2.4%)

Kehoe [6] International 2004-2010 552 201 (36.4)° 149 (74.1) 52 (25.9) Carboplatin-paclitaxel (76%), platinum only (23%), other (1%)

Markauskas [22] ~ Denmark 2007-2012 332 167(502)  111(665)  56(335)  -andard regimen was carboplatin-paclitaxel, no data on
patient numbers were provided

May [23] Canada 2004-2011 303 161(531)  129(80.1)  32(199)  Chemotherapeutic agents not mentioned, 44 (27.7%)
intraperitoneal chemotherapy

Muraji [24] Japan 2001-2010 124 124 (100) 86 (69.4) 38 (30.6) Carboplatin-paclitaxel (100%)

Rosen [25] Canada 2001-2011 326 143 (439)  113(790)  30(210)  Carboplatin-paclitaxel (100%), 1 (0.7%) intraperitoneal
chemotherapy

Rutten [26] Netherlands 1998-2010 689 462 (67.1) 334 (72.3) 128 (27.7) Carboplatin-paclitaxel (96%), platinum only (2%), other (2%)

Vergote [5] International 1998-2006 670 292 (43.6)° 253 (75.7)° 81 (24.3)° Platinum-taxane (88%), platinum only (6%), other (6%)

¢ Patients that did not undergo debulking surgery, or had an unknown amount of residual disease were excluded in this table.
b FIGO stage was not stratified in patients with known residual disease; this represents the stage distribution in the 334 patients that were randomized to NACT-ICS.

[6,19,20,22,24,26], while five studies showed no differences
[5,18,21,23,25]. Two studies directly compared survival between opti-
mal and suboptimal outcomes after ICS and both found no significant
differences between patients with 0.1-1 cm and > 1 ¢cm of residual dis-
ease [18,25]. Other studies did not compare suboptimal and optimal
outcomes, but chose patients with no macroscopic residual disease as
reference category. Based on the effect of the recalculated hazard ratios
(without confidence intervals), two additional studies probably found
no differences between suboptimal and optimal surgery (HRoptimal
1.10 and 1.01 compared to suboptimal ICS, Table 2) [5,23]. Other studies
probably found survival differences between suboptimal and optimal
surgery, with recalculated HRs ranging from 0.37 to 0.58 [22,24,26].
Two of the latter studies adjusted their survival models for age and
FIGO stage with similar results [22,26]. For the remaining studies, HRs
could not be recalculated due to missing data in the original manuscript
[6,18-21].

4. Discussion

In the current systematic review, we aimed to establish the prognos-
tic effect of residual disease after NACT in advanced stage ovarian cancer
patients. More specifically, we were interested if patients with <1 cm of
residual disease had a survival benefit over patients with >1 cm of resid-
ual disease. The included studies showed variable results, although mOS
seems to be lengthened by optimal cytoreduction compared to subopti-
mal cytoreduction. Nevertheless, it is clear that complete cytoreductive
surgery results in the most favorable survival outcomes.

60+

IS
=}
1

204

Median OS (months)

In an era of evidence-based medicine, it is remarkable that the ther-
apeutic effect of surgical cytoreduction has never been studied in a RCT.
The importance of cytoreduction to no macroscopic residual disease,
however, has become widely accepted despite the lack of robust evi-
dence from RCT's. The landmark studies of Griffiths et al. and Hoskins
et al., who showed that improved survival outcomes were obtained
after minimizing the amount of residual disease, contributed to the
key role of cytoreduction in the primary treatment of ovarian cancer pa-
tients [4,13,27-29]. Again, in the current review of the literature, pa-
tients who underwent a complete cytoreductive surgery had the most
favorable prognosis.

It is suggested that initial disease burden at diagnosis may be a more
powerful determinant in the survival of ovarian cancer patients than the
amount of residual disease after cytoreductive surgery [30-32]. This
may be a reason to abandon radical surgical procedures such as dia-
phragmatic surgery and upper-abdominal organ resections, since ex-
tensive surgery may induce more severe morbidity and perhaps even
mortality [7,8]. A large retrospective analysis of the GOG-182 study in-
vestigated the independent prognostic effect of disease scores in FIGO
[Il and IV patients with no residual disease after cytoreductive surgery.
This study confirmed that a high disease score at diagnosis, compared
to patients with a low disease score at diagnosis, resulted in impaired
survival, although both groups had no residual disease after surgical
cytoreduction. The authors concluded that the amount of residual dis-
ease alone does not undo the survival impact of initial disease burden
[31]. Another analysis of the same study population, however, showed
that in patients with a high disease score, survival improved if complete
cytoreduction was reached when compared to optimal surgical results

== Complete
—= Optimal
=== Suboptimal

Fig. 2. Median overall survival of all studies included in the systematic review stratified by outcome of cytoreductive surgery. * P< 0.05, NS non-significant, ? significance not mentioned in

the paper, ** Median overall survival based on Kaplan-Meier curve.
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Table 2
Median overall survival and hazard ratios by outcome of cytoreductive surgery.

Median overall survival (months)

Hazard ratio

Complete Optimal Suboptimal Complete Optimal Suboptimal

Bian [18] 33 25 18 - - -
Colombo [19] 49 20 14 - - -
Fago-Olsen [20] 37 25 19 - - -

Iwase [21]* 45 19 19 - - -

Kehoe [6] 47 23 15 - - -
Markauskas [22] 33 28 25 0.53 0.48 Reference
May [23]* 41 31 27 0.70 1.10 Reference
Muraji [24] 54 38 15 0.26 0.37 Reference
Rosen [25]° 38 27 26 0.56 0.79 Reference
Rutten [26] 44 27 22 0.32 0.58 Reference
Vergote [5]° 38 27 26 0.65 1.01 Reference
Mean 41 27 21

Bold studies showed significant, or likely significant differences between optimal and suboptimal cytoreductive surgery.

2 Median overall survival based on Kaplan-Meier curve
b Hazard ratio from univariable model, all others multivariable.

[33]. So, although extent of the disease at diagnosis is an important
prognostic factor for overall survival, it is not a valid argument to limit
the efforts of achieving a complete surgical result.

Other studies have questioned whether the outcome of surgical
cytoreduction primarily reflects surgical skills or tumor biology
[30,32,34]. A systematic review summarized the existing data of the re-
lationship between biomarkers (such as protein expression, gene ex-
pression, copy-number alterations) and surgical outcomes [35]. There
are some indications that tumor infiltrating lymphocytes, and specific
gene profiles can predict surgical outcome [35-37]. The authors of the
review, however, observed that the vast majority of studies used
univariable statistical analysis, and if multivariable analysis was applied,
most associations disappeared when incorporating confounders such as
FIGO stage and histological subtype into their model. Moreover, even
homogenous studies, consisting of advanced stage high-grade serous
ovarian cancers, were unable to accurately predict surgical outcome
[38]. So, although extensive disease and the possible interaction with
tumor biology play a prognostic role in survival outcomes, it is not a def-
inite predictor for successful surgery [35,39]. This finding is confirmed
in studies that showed improved outcomes improve if surgery was ex-
ecuted by expert gynecologic-oncologists in high-volume hospitals
[40,41]. Moreover, hospitals that incorporated systematic performance
of radical upper abdominal surgery into their institutions obtained
even better surgical- and survival outcomes [42-46]. This suggests
that surgical skill can partly compensate for initial disease burden and
it pleads for radical aggressive surgery in advanced ovarian cancer, al-
though surgical morbidity should be incorporated in treatment
decisions.

Earlier studies established that if complete cytoreductive surgery
cannot be obtained, patients with <1 cm of residual disease had a favor-
able prognosis over patients with >1 cm of residual disease after PCS
[47-50]. In the current study, we showed that the prognostic effect of
optimal over suboptimal surgery is variable between the included stud-
ies after NACT. Based on the weighted average analysis, patients with an
optimal surgical result experienced a median survival advantage of six
months over suboptimal debulked patients. Although this finding sug-
gests that optimal ICS may be a surgical goal, we propose that surgical
resection of all residual lesions should be pursued to establish the
most optimal prognosis, especially as there is no convincing evidence
that optimal cytoreductive surgery actually establishes an independent
improvement for overall survival.

One of the possible explanations for the variable results may be the
lack of initial surgical effort in patients with >1 cm of residual disease,
for example because gynecologists estimated that successful surgery
was not feasible. It is likely that patients with no real effort to
cytoreductive surgery experience decreased survival. The prognostic ef-
fect of initial effort has been demonstrated in randomized studies

concerning second-look cytoreductive surgery (SCS). The study by van
der Burg et al. randomized patients to SCS or no SCS after initial subop-
timal PCS and three courses of subsequent chemotherapy. They found
that the performance of SCS resulted in a median overall survival advan-
tage of six months when compared to no SCS [51]. The consecutive ran-
domized study of Rose, however, showed that SCS does not lengthen
survival [52]. The main difference between the studies was the amount
of residual disease present after the initial attempt to cytoreductive sur-
gery (>5 cm residual disease in 77% versus 43% of all patients), and re-
flects the initial attempt towards no residual disease [51,52]. It is
unfortunately unknown if the selected studies in the current review in-
cluded patients with an inadequate effort to cytoreductive surgery.

Another possible explanation may be that the amount of residual
disease has been interpreted variably between studies. The amount of
residual disease is hampered by its subjective character, and it has
been shown that gynecologists easily underestimate the amount of re-
sidual disease [53-55]. In particular, chemotherapy-induced fibrosis
may increase the variability, since lesions that appear to be benign
may still contain vital tumor elements [22,56]. This results in insufficient
surgery, and leads to an overestimation of patients who are successfully
operated after NACT. The study of May et al. showed that intraperitoneal
chemotherapy, most profound in case of no macroscopic residual dis-
ease, can improve overall survival when compared to standard intrave-
nous chemotherapy [23]. This is in accordance to the recently published
randomized study on the beneficial effect of hyperthermic intraperito-
neal chemotherapy after NACT in the Netherland [57]. The addition of
intraoperative chemotherapy may eliminate microscopic disease, and
therefore improve survival.

In most other tumor types, such as colorectal or breast cancer, the
success of surgery is based on radical or irradical resections. From a bi-
ological point of view, radicality as prognostic factor seems to be more
argumentative than the amount of residual disease as it is currently de-
fined for ovarian cancer. An optimal surgical result, defined as <1 cm of
residual disease in maximum diameter, comprises a variety of patients
with possible differences in survival outcomes. An example is that pa-
tients with peritonitis carcinomatosis, and hence hundreds of minimal
tumor spots, are categorized in the same group as patients with one
spot of half a centimeter after surgical cytoreduction. The tumor volume
of residual disease is therefore highly variable and the current definition
may not represent true prognostic effects.

Following the recognition that an increasing amount of residual dis-
ease limits survival, it seems reasonable that a cut-off in the amount of
macroscopic residual disease for the entire population may be
prognostically relevant, but it should not set goals for surgical outcomes
in advanced ovarian cancer. The aim should be to remove as much of the
tumor as possible. In order to adjust survival models for possible con-
founders, macroscopic residual disease (yes or no), response to NACT,
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surgical aggressiveness, initial disease burden, and tumor volume could
be integrated into these models to predict survival outcomes more ac-
curately. These aspects should therefore be incorporated in future stud-
ies to compare outcomes more easily.

The observation that survival outcomes after complete
cytoreductive surgery are comparable between PCS and NACT-ICS,
while they are different between optimal PCS and NACT-ICS, may be re-
lated to induced platinum resistance after NACT [10]. It is possible that
an interruption in chemotherapy administration may give the remain-
ing, still vital, tumor cells the chance to protect themselves against sub-
sequent adjuvant platinum-based chemotherapy. The administration of
six cycles of NACT followed by cytoreductive surgery with no subse-
quent post-operative chemotherapy, comparable to gastro-intestinal
and breast cancer, might be one of the options to increase chemother-
apy dose before surgery and to avoid an additional delay in chemother-
apy administration.

There are a number of limitations in the current summary of the lit-
erature. Some studies were rather small, especially in their numbers of
optimal and suboptimal cytoreductive surgeries, which limits their in-
fluence in the mOS rates for all studies combined. Moreover the natural
selection for either PCS or NACT-ICS inherently influences survival, as
the number of patients who were included in the studies and
underwent NACT ranged between 20% and 67%. And finally, the surgical
skills of gynecologists-oncologist plays a prominent factor in achieving
the best surgical result, and this varies between studies which makes
the comparison more complex.

Despite these limitations, we showed that patients with no residual
disease after ICS experience the most favorable survival compared to
patients with macroscopic residual disease. The additional prognostic
effect of optimal versus suboptimal cytoreductive surgery probably
lengthens survival but macroscopic residual disease of any diameter
should not be the goal for cytoreductive surgery. Future prospective
studies should include initial disease burden and extent of surgery to es-
tablish the prognostic effect of surgical outcome.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2019.02.019.

Funding

This work was supported by Dutch Cancer Society [[KNL2014-6838].

Conflicts of interest

None.

Author contributions

Study design/concepts: MT, OH, GS, KV, MA, RK

Data acquisition: MT, OH

Quality control of data and algorithms: MT, OH

Data analysis and interpretation: MT, OH, GS, KV, MA, RK.
Manuscript preparation: MT, OH

Manuscript editing and review: MT, OH, GS, KV, MA, RK.

References

[1] M. Sant, M.D. Chirlaque Lopez, R. Agresti, et al., Survival of women with cancers of
breast and genital organs in Europe 1999-2007: results of the EUROCARE-5 study,
Eur. J. Cancer 51 (2015) 2191-2205.

L.A. Torre, B. Trabert, C.E. DeSantis, et al., Ovarian cancer statistics, CA Cancer J. Clin.
(2018) 2018.

R.E. Bristow, R.S. Tomacruz, D.K. Armstrong, et al., Survival effect of maximal
cytoreductive surgery for advanced ovarian carcinoma during the platinum era: a
meta-analysis, J. Clin. Oncol. 20 (2002) 1248-1259.

S.J. Chang, M. Hodeib, ]J. Chang, R.E. Bristow, Survival impact of complete
cytoreduction to no gross residual disease for advanced-stage ovarian cancer: a
meta-analysis, Gynecol. Oncol. 130 (2013) 493-498.

[2

3

[4

[5] L Vergote, C.G. Trope, F. Amant, et al., Neoadjuvant chemotherapy or primary sur-

gery in stage IIIC or IV ovarian cancer, N. Engl. J. Med. 363 (2010) 943-953.

S. Kehoe, ]. Hook, M. Nankivell, et al., Primary chemotherapy versus primary surgery

for newly diagnosed advanced ovarian cancer (CHORUS): an open-label,

randomised, controlled, non-inferiority trial, Lancet 386 (2015) 249-257.

A. Fagotti, G. Ferrandina, G. Vizzielli, et al., Phase Il randomised clinical trial compar-

ing primary surgery versus neoadjuvant chemotherapy in advanced epithelial ovar-

ian cancer with high tumour load (SCORPION trial): final analysis of peri-operative

outcome, Eur. ]. Cancer 59 (2016) 22-33.

L. Yang, B. Zhang, G. Xing, et al., Neoadjuvant chemotherapy versus primary

debulking surgery in advanced epithelial ovarian cancer: a meta-analysis of peri-

operative outcome, PLoS One 12 (2017), e0186725. .

[9] S.Kang, B.H. Nam, Does neoadjuvant chemotherapy increase optimal cytoreduction
rate in advanced ovarian cancer? Meta-analysis of 21 studies, Ann. Surg. Oncol. 16
(2009) 2315-2320.

[10] L.A.Meyer, A.M. Cronin, C.C.Sun, et al., Use and effectiveness of neoadjuvant chemo-
therapy for treatment of ovarian cancer, J. Clin. Oncol. 34 (2016) 3854-3863.

[11] D.S. Chi, E.L. Eisenhauer, ]J. Lang, et al., What is the optimal goal of primary
cytoreductive surgery for bulky stage IIIC epithelial ovarian carcinoma (EOC)?
Gynecol. Oncol. 103 (2006) 559-564.

[12] S.M. Eisenkop, N.M. Spirtos, What are the current surgical objectives, strategies, and
technical capabilities of gynecologic oncologists treating advanced epithelial ovarian
cancer? Gynecol. Oncol. 82 (2001) 489-497.

[13] W.J. Hoskins, W.P. McGuire, M.F. Brady, et al., The effect of diameter of largest resid-
ual disease on survival after primary cytoreductive surgery in patients with subop-
timal residual epithelial ovarian carcinoma, Am. J. Obstet. Gynecol. 170 (1994)
974-979 (discussion 979-980).

[14] D. Moher, A. Liberati, ]. Tetzlaff, et al., Preferred reporting items for systematic re-
views and meta-analyses: the PRISMA statement, PLoS Med. 6 (2009), e1000097. .

[15] A. Liberati, D.G. Altman, J. Tetzlaff, et al., The PRISMA statement for reporting sys-
tematic reviews and meta-analyses of studies that evaluate health care interven-
tions: explanation and elaboration, PLoS Med. 6 (2009), e1000100. .

[16] G.A. Wells, B. Shea, D. O'Connell, et al., The Newcastle-Ottawa Scale (NOS) for
Assessing the Quality of Nonrandomised Studies in Meta-analyses, http://www.
ohri.ca/programs/clinical_epidemiology/oxford.asp 2018.

[17] Collaboration TC, The Cochrane Risk of Bias Tool, https://methods.cochrane.org/
bias/assessing-risk-bias-included-studies#The%20Cochrane%20Risk%200f%20Bias%
20Tool 2018.

[18] C.Bian, K. Yao, L. Li, et al., Primary debulking surgery vs. neoadjuvant chemotherapy
followed by interval debulking surgery for patients with advanced ovarian cancer,
Archives of Gynecology and Obstetrics 293 (2016) 163-168.

[19] P.E. Colombo, A. Mourregot, M. Fabbro, et al., Aggressive surgical strategies in ad-
vanced ovarian cancer: a monocentric study of 203 stage IIIC and IV patients, Eur.
J. Surg. Oncol. 35 (2009) 135-143.

[20] C.L. Fago-Olsen, B. Ottesen, H. Kehlet, et al., Does neoadjuvant chemotherapy impair
long-term survival for ovarian cancer patients? A nationwide Danish study. 132
(2014) 292-298.

[21] H. Iwase, T. Takada, C. litsuka, et al., Clinical significance of systematic retroperito-
neal lymphadenectomy during interval debulking surgery in advanced ovarian can-
cer patients, J. Gynecol. Oncol. 26 (2015) 303-310.

[22] A.Markauskas, O. Mogensen, R.D. Christensen, P.T. Jensen, Primary surgery or inter-
val debulking for advanced epithelial ovarian cancer: does it matter? Int. J. Gynecol.
Cancer 24 (2014) 1420-1428.

[23] T. May, R. Comeau, P. Sun, et al., Comparison of survival outcomes in advanced se-
rous ovarian cancer patients treated with primary debulking surgery versus neoad-
juvant chemotherapy, Int. J. Gynecol. Cancer 27 (2017) 668-674.

[24] M. Muraji, T. Sudo, Iwasaki S et al, Histopathology predicts clinical outcome in ad-
vanced epithelial ovarian cancer patients treated with neoadjuvant chemotherapy
and debulking surgery. 131 (2013) 531-534.

[25] B.Rosen, S. Laframboise, Ferguson S et al, The impacts of neoadjuvant chemotherapy
and of debulking surgery on survival from advanced ovarian cancer. 134 (2014)
462-467.

[26] M.J. Rutten, G.S. Sonke, A.M. Westermann, et al., Prognostic value of residual disease
after interval Debulking surgery for FIGO stage IIIC and IV epithelial ovarian cancer,
Obstet. Gynecol. Int. 2015 (2015) 464123.

[27] C.T. Griffiths, Surgical resection of tumor bulk in the primary treatment of ovarian
carcinoma, Natl. Cancer Inst. Monogr. 42 (1975) 101-104.

[28] G.C. Stuart, H. Kitchener, M. Bacon, et al., 2010 Gynecologic Cancer InterGroup
(GCIG) consensus statement on clinical trials in ovarian cancer: report from the
Fourth Ovarian Cancer Consensus Conference, Int. J. Gynecol. Cancer 21 (2011)
750-755.

[29] Elattar A, Bryant A, Winter-Roach BA et al. Optimal primary surgical treatment for
advanced epithelial ovarian cancer. Cochrane Database Syst. Rev. 2011; CD007565.

[30] S.C.Crawford, P.A. Vasey, . Paul, et al., Does aggressive surgery only benefit patients
with less advanced ovarian cancer? Results from an international comparison
within the SCOTROC-1 Trial, . Clin. Oncol. 23 (2005) 8802-8811.

[31] N.S. Horowitz, A. Miller, B. Rungruang, et al., Does aggressive surgery improve out-
comes? Interaction between preoperative disease burden and complex surgery in
patients with advanced-stage ovarian cancer: an analysis of GOG 182, J. Clin.
Oncol. 33 (2015) 937-943.

[32] SJ.Chang, R.E. Bristow, D.S. Chi, W.A. Cliby, Role of aggressive surgical cytoreduction
in advanced ovarian cancer, ]. Gynecol. Oncol. 26 (2015) 336-342.

[33] N.Rodriguez, A. Miller, S.D. Richard, et al., Upper abdominal procedures in advanced
stage ovarian or primary peritoneal carcinoma patients with minimal or no gross re-
sidual disease: an analysis of Gynecologic Oncology Group (GOG) 182, Gynecol.
Oncol. 130 (2013) 487-492.

[6

17

8


https://doi.org/10.1016/j.ygyno.2019.02.019
https://doi.org/10.1016/j.ygyno.2019.02.019
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0005
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0005
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0005
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0010
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0010
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0015
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0015
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0015
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0020
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0020
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0020
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0025
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0025
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0030
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0030
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0030
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0035
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0035
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0035
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0035
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0040
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0040
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0040
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0045
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0045
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0045
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0050
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0050
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0055
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0055
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0055
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0060
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0060
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0060
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0065
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0065
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0065
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0065
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0070
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0070
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0075
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0075
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0075
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://methods.cochrane.org/bias/assessing-risk-bias-included-studies#The%20Cochrane%20Risk%20of%20Bias%20Tool
https://methods.cochrane.org/bias/assessing-risk-bias-included-studies#The%20Cochrane%20Risk%20of%20Bias%20Tool
https://methods.cochrane.org/bias/assessing-risk-bias-included-studies#The%20Cochrane%20Risk%20of%20Bias%20Tool
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0090
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0090
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0090
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0095
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0095
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0095
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0100
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0100
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0100
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0105
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0105
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0105
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0110
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0110
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0110
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0115
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0115
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0115
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0120
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0120
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0120
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0125
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0125
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0125
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0130
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0130
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0130
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0135
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0135
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0140
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0140
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0140
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0140
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0145
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0145
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0145
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0150
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0150
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0150
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0150
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0155
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0155
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0160
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0160
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0160
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0160

[34]

M. Timmermans et al. / Gynecologic Oncology 153 (2019) 445-451

D.S. Chi, P.E. Schwartz, Cytoreduction vs. neoadjuvant chemotherapy for ovarian
cancer, Gynecol. Oncol. 111 (2008) 391-399.

[35] J. Borley, C. Wilhelm-Benartzi, R. Brown, S. Ghaem-Maghami, Does tumour biology

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

determine surgical success in the treatment of epithelial ovarian cancer? A system-
atic literature review, Br. J. Cancer 107 (2012) 1069-1074.

J.C. Barnett, S.M. Bean, R.S. Whitaker, et al., Ovarian cancer tumor infiltrating T-
regulatory (T(reg)) cells are associated with a metastatic phenotype, Gynecol.
Oncol. 116 (2010) 556-562.

A. Berchuck, E.S. Iversen, J.M. Lancaster, et al., Prediction of optimal versus subopti-
mal cytoreduction of advanced-stage serous ovarian cancer with the use of microar-
rays, Am. J. Obstet. Gynecol. 190 (2004) 910-925.

T. Bonome, D.A. Levine, ]. Shih, et al., A gene signature predicting for survival in
suboptimally debulked patients with ovarian cancer, Cancer Res. 68 (2008)
5478-5486.

D.D. Bowtell, The genesis and evolution of high-grade serous ovarian cancer, Nat.
Rev. Cancer 10 (2010) 803-808.

F. Vernooij, P. Heintz, E. Witteveen, Y. van der Graaf, The outcomes of ovarian cancer
treatment are better when provided by gynecologic oncologists and in specialized
hospitals: a systematic review, Gynecol. Oncol. 105 (2007) 801-812.

Y.L. Woo, M. Kyrgiou, A. Bryant, et al., Centralisation of services for gynaecological
cancers - a Cochrane systematic review, Gynecol. Oncol. 126 (2012) 286-290.

P. Harter, ZM. Muallem, C. Buhrmann, et al., Impact of a structured quality manage-
ment program on surgical outcome in primary advanced ovarian cancer, Gynecol.
Oncol. 121 (2011) 615-619.

D.S. Chi, E.L. Eisenhauer, O. Zivanovic, et al., Improved progression-free and overall
survival in advanced ovarian cancer as a result of a change in surgical paradigm,
Gynecol. Oncol. 114 (2009) 26-31.

G.D. Aletti, S.C. Dowdy, B.S. Gostout, et al., Aggressive surgical effort and improved
survival in advanced-stage ovarian cancer, Obstet. Gynecol. 107 (2006) 77-85.

SJ. Chang, R.E. Bristow, H.S. Ryu, Impact of complete cytoreduction leaving no gross
residual disease associated with radical cytoreductive surgical procedures on sur-
vival in advanced ovarian cancer, Ann. Surg. Oncol. 19 (2012) 4059-4067.

M. Luyckx, E. Leblanc, T. Filleron, et al., Maximal cytoreduction in patients with figo
stage iiic to stage IV ovarian, fallopian, and peritoneal cancer in day-to-day practice:
a retrospective french multicentric study, Int. . Gynecol. Cancer 22 (2012)
1337-1343.

[47)

[48]

451

L.M. Chiva, T. Castellanos, S. Alonso, A. Gonzalez-Martin, Minimal macroscopic resid-
ual disease (0.1-1 cm). Is it still a surgical goal in advanced ovarian cancer? Int. J.
Gynecol. Cancer 26 (2016) 906-911.

M.A. Bookman, M.F. Brady, W.P. McGuire, et al., Evaluation of new platinum-based
treatment regimens in advanced-stage ovarian cancer: a Phase Il Trial of the Gyne-
cologic Cancer Intergroup, J. Clin. Oncol. 27 (2009) 1419-1425.

[49] J.A.Rauh-Hain, C.C. Nitschmann, M.J. Worley Jr., et al., Platinum resistance after neo-

[50]

[51]

[52]

[53]

[54]

[55]

adjuvant chemotherapy compared to primary surgery in patients with advanced
epithelial ovarian carcinoma, Gynecol. Oncol. 129 (2013) 63-68.

W.E. Winter 3rd, G.L. Maxwell, C. Tian, et al., Prognostic factors for stage III epithelial
ovarian cancer: a Gynecologic Oncology Group Study, J. Clin. Oncol. 25 (2007)
3621-3627.

M.E. van der Burg, M. van Lent, M. Buyse, et al., The effect of debulking surgery after
induction chemotherapy on the prognosis in advanced epithelial ovarian cancer.
Gynecological Cancer Cooperative Group of the European Organization for Research
and Treatment of Cancer, N. Engl. ]. Med. 332 (1995) 629-634.

P.G. Rose, S. Nerenstone, M.F. Brady, et al., Secondary surgical cytoreduction for ad-
vanced ovarian carcinoma, N. Engl. ]. Med. 351 (2004) 2489-2497.

D.S. Chi, P.T. Ramirez, ].B. Teitcher, et al., Prospective study of the correlation be-
tween postoperative computed tomography scan and primary surgeon assessment
in patients with advanced ovarian, tubal, and peritoneal carcinoma reported to have
undergone primary surgical cytoreduction to residual disease 1 cm or less, J. Clin.
Oncol. 25 (2007) 4946-4951.

Y. Lakhman, O. Akin, M.J. Sohn, et al., Early postoperative CT as a prognostic bio-
marker in patients with advanced ovarian, tubal, and primary peritoneal cancer
deemed optimally debulked at primary cytoreductive surgery, AJR Am. J.
Roentgenol. 198 (2012) 1453-1459.

R.N. Eskander, . Kauderer, K.S. Tewari, et al., Correlation between Surgeon's assessment
and radiographic evaluation of residual disease in women with advanced stage ovarian
cancer reported to have undergone optimal surgical cytoreduction: an NRG Oncology/
Gynecologic Oncology Group study, Gynecol. Oncol. 149 (3) (2018) 525-530.

[56] J. Hynninen, M. Lavonius, S. Oksa, et al., Is perioperative visual estimation of intra-

[57]

abdominal tumor spread reliable in ovarian cancer surgery after neoadjuvant che-
motherapy? Gynecol. Oncol. 128 (2013) 229-232.

WJ. van Driel, S.N. Koole, K. Sikorska, et al., Hyperthermic intraperitoneal chemo-
therapy in ovarian cancer, N. Engl. ]. Med. 378 (2018) 230-240.


http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0165
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0165
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0170
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0170
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0170
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0175
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0175
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0175
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0180
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0180
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0180
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0185
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0185
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0185
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0190
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0190
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0195
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0195
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0195
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0200
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0200
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0205
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0205
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0205
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0210
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0210
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0210
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0215
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0215
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0220
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0220
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0220
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0225
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0225
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0225
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0225
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0230
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0230
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0230
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0235
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0235
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0235
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0240
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0240
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0240
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0245
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0245
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0245
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0250
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0250
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0250
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0250
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0255
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0255
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0260
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0260
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0260
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0260
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0260
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0265
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0265
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0265
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0265
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0270
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0270
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0270
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0270
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0275
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0275
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0275
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0280
http://refhub.elsevier.com/S0090-8258(19)30129-5/rf0280

	The prognostic value of residual disease after neoadjuvant chemotherapy in advanced ovarian cancer; A systematic review
	1. Introduction
	2. Methods
	2.1. Search
	2.2. Inclusion and exclusion criteria
	2.3. Data extraction
	2.4. Statistical analysis
	2.5. Quality appraisal

	3. Results
	3.1. Quality appraisal of retrospective studies
	3.2. Quality appraisal of randomized studies
	3.3. Study populations
	3.4. Survival outcomes after NACT stratified by the amount of residual disease

	4. Discussion
	Funding
	Conflicts of interest
	Author contributions
	References


