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Simple Summary: Ovarian cancer has the highest mortality rate of any type of gynecological cancer
because it is diagnosed in advanced stages and its recurrence rate is about 80%. The standard
treatment for recurrences of ovarian cancer is systemic chemotherapy. Secondary cytoreductive
surgery may be a treatment option for selected patients. We evaluated three randomized studies
to determine the effect on overall survival and disease-free survival. This analysis shows better
results in this group than in the patients who were treated with chemotherapy alone, with statistically
significant differences. This benefit is maintained when analyzing patients in whom complete
cytoreduction is achieved. The main limitation of the selected studies is the different criteria for
selecting patients for secondary cytoreduction, which is why prospective studies are needed to
determine which patients will benefit from this treatment.

Abstract: Background: The second cytoreductive surgery performed for a patient who has recurrent
ovarian cancer remains controversial. Our study analyzes overall survival (OS) and disease-free
survival (DFS) for cytoreductive surgery in addition to chemotherapy in recurrent ovarian cancer
instead of chemotherapy alone. Methods: A meta-analysis was conducted using PubMed and the
Cochrane database of systematic reviews to select randomized controlled studies. In total, three
randomized studies were used, employing a total of 1249 patients. Results: The results of our
meta-analysis of these randomized controlled trials identified significant differences in OS (HR = 0.83,
IC 95% 0.70–0.99, p < 0.04) and DFS (HR = 0.63, IC 95% 0.55–0.72, p < 0.000001). A subgroup analysis
comparing complete cytoreductive surgery and surgery with residual tumor achieved better results
for both OS (HR = 0.65, IC 95% 0.49–0.86, p = 0.002) and DFS (HR = 0.67, IC 95% 0.53–0.82, p = 0.0008),
with statistical significance. Conclusions: A complete secondary cytoreductive surgery (SCS) in
recurrent ovarian cancer (ROC) demonstrates an improvement in the OS and DFS, and this benefit is
most evident in cases where complete cytoreductive surgery is achieved. The challenge is the correct
patient selection for secondary cytoreductive surgery to improve the results of this approach.

Keywords: secondary cytoreductive surgery; recurrent epithelial ovarian cancer; overall survival;
disease-free survival; systematic revision; meta-analysis

1. Introduction

Almost 75% of new high-grade epithelial ovarian cancer diagnoses debut at an ad-
vanced stage. In this scenario, complete cytoreduction surgery is the cornerstone of man-
agement in primary treatment [1].

About 80% of patients will relapse despite chemotherapy treatment (CHT) and tar-
geted maintenance therapy [2]. The treatment of recurrent ovarian cancer (ROC) is thus a
significant clinical challenge [3].
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However, the use of proteomics and the presence of mutation detection are currently
being developed in advanced ovarian cancer in order to outline and establish molecular
subgroups that, in the future, will allow the use of therapeutic targets, improving the
prognosis of our patients [4,5].

The standard treatment for ROC patients includes intravenous CHT, chosen based
on platinum sensitivity [4]. It is important to clarify the role of secondary cytoreductive
surgery (SCS) in these patients and the choice of a surgical approach [1,2,5–12].

Numerous retrospective studies have shown that SCS improves overall survival (OS)
in platinum-sensitive recurrent patients compared to chemotherapy alone [2] and that
complete resection is the most important prognostic factor, as in the primary treatment of
ovarian cancer [6–8].

Due to the fact that these studies are retrospective and too heterogeneous, they do not
allow reliable conclusions [1,2,5,9,10,13,14].

Therefore, the results obtained in reference to disease-free survival (DFS) and OS
associated with SCS + CHT compared to CHT present little scientific evidence [2].

Bizarri et al. demonstrated that in patients with neoadjuvant chemotherapy and
interval surgery, there was no difference in progression-free survival [1], data that were
extrapolated to patients with relapse [2,15].

The theoretical benefit of SCS in recurrence ovarian cancer is based on enhancement
of the chemotherapeutic effect by removing large tumor volumes with a poor blood supply,
equal to that of primary surgery in advanced ovarian cancer [5]. This is the reason why
complete resection is the main prognostic factor in primary cytoreductive surgery in ovarian
cancer, and it is possible to extrapolate this benefit to the SCS. It is a challenge to select the
patients who will benefit from the procedure in primary and recurrent surgery [10].

A Cochrane meta-analysis shows a better survival outcome in ROC patients when the
absence of tumor residue is achieved, particularly in platinum-sensitive patients [16]. To
achieve this complete cytoreduction, predictive models must be used to allow the correct
patient selection [16,17].

In DESKTOP II, a selection model for SCS is proposed based on the absence of ascites
at recurrence, an Eastern cooperative oncology group (ECOG) performance status of 0, and
no tumor residue at primary surgery [6]. In the study of Tian et al., the proposed selection
model is based on the previous criteria in addition to FIGO stage and Ca 125 value [1].

Due to the lack of scientific evidence with sufficient statistical power during the 2010s,
three randomized articles were designed to assess whether SCS + CHT has better prognostic
outcomes than CHT alone in patients with recurrent ovarian cancer.

It should be noted that some retrospective studies do not consider the use of main-
tenance therapy with iPARPs or anti-VEGF, which is why the information obtained from
randomized studies in this field with a 5-year follow-up allows for highly reliable results
compared to those previously published.

The purpose of this systematic review and meta-analysis is to evaluate the prognostic
impact of SCS and CHT on patients with ROC (OS and DFS). Additionally, we perform a
subgroup analysis to assess the impact of complete cytoreduction in these patients.

2. Methods
2.1. Search Strategy

This analysis was reported in accordance with the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA) guidelines (PRISMA 2020, http://www.
prismastatement.org).

From 2017 to April 2022, the PubMed and Cochrane central register of controlled trials
databases were systematically searched to compare the results of secondary cytoreduction
surgery plus chemotherapy with the use of chemotherapy alone in recurrent ovarian cancer.

The search terms used for all databases were (‘Relapse ovarian cancer’ OR ‘recurrent
ovarian cancer’) AND (‘surgery’), and randomized controlled clinical trials were included.
The information extracted from each article chosen according to the inclusion criteria was

http://www.prismastatement.org
http://www.prismastatement.org
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the following: study design, study population, median or average age, intervention method,
median OS, and median DFS. The hazard ratio of the intervention measure and the 95%
confidence interval (CI) for OS and DFS were obtained for each article.

Currently, following the recommendations of the Vancouver consensus, optimal
surgery is defined as surgery without macroscopic evidence of disease after surgery (R0)
and suboptimal with evidence of a residual tumor (R1-2) [16]. In the included articles, the
term incomplete surgery is used for any amount of tumor residue, and complete surgery is
used to indicate no macroscopic residual disease.

2.2. Inclusion and Exclusion Criteria

According to the PICOS criteria (population, intervention, comparison, outcome,
and study design), randomized clinical studies in patients with relapsed ovarian cancer
comparing two treatment groups—chemotherapy alone vs. surgery plus chemotherapy—
and assessing DFS and OS outcomes were selected. We included studies published in the
last 5 years in the Spanish and English languages and excluded articles lacking complete
cytoreduction data and with the presence of extra-abdominal disease.

2.3. Selection Process

Two review authors independently evaluated the eligibility of the papers and resolved
their disagreements by discussion or by appeal to a third review author.

The search was performed using the following filters:

- Languages: English and Spanish
- Date: the last 5 years
- Type of study: randomized controlled trial

2.4. Statistical Analysis

The objective of the study is the assessment of OS and DFS using the association
measure hazard ratio through the model fixed effect regardless of the heterogeneity due to
the small number of articles included in the statistical analysis. The results obtained are
represented using the forest plot graph. The results are considered statistically significant
when the p > 0.05.

The heterogeneity of the articles included is assessed using the I2 tool, with a value of
less than 25% being considered low heterogeneity, 50% intermediate, and greater than or
equal to 75% being considered high heterogeneity.

All the results were evaluated using RevMan 5 software (Review Manager [RevMan]
Version 5.4, The Cochrane Collaboration, 2020).

3. Results
3.1. Selected Studies

The search strategy uncovered a total of 6212 results in PubMed Research and 68 in
Cochrane Research. After filtering articles with electronic tools and eliminating duplicates,
3 articles in PubMed and 1 article in Cochrane were selected. Finally, three articles were
included in the review. Figure 1 shows the selection process carried out and the reasons for
the exclusion of the articles.

The three randomized clinical trials (RCTs) selected included a study population of
1249 patients. Tables 1 and 2 show highlights of the included studies. Bias analyses are
detailed in Figures 2 and 3.
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Table 1. Principal results of included randomized clinical trials.

Groups N of
Patients

Selection
Criteria CTC % Survival

in SCS
Survival

in No SCS

DESKTOP III SCS
No SCS

206
201 AGO score 76% 53.7 m (OS) 46 m (OS)

GOG 0213 SCS
No SCS

240
245 None 67% 50.6 m (OS) 64.7 m

(OS)

SOC-1 SCS
No SCS

182
175

IModel +
PET TC 77% 58.1 m (OS) 53.9 m

(OS)
CTC, complete tumor cytoreduction; PFS, progression-free survival; OS, overall survival; SCS, secondary cytore-
ductive surgery; No SCS, chemotherapy alone; PET TC, positron emission tomography—computed tomography.
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Table 2. Characteristics of patients in randomized clinical trials.

Age FIGO Platinum-Free
Interval

Previous
Bevacizumab Histology

DESKTOP III

SCS 60.8 (54.2–67.3) III 145 (70.4%)
IV 16 (7.8%)

6–12 m 48 (23.6%)
>12 m 155 (76.4%) 33 (16%) Serous 177 (85.9%)

Other 23 (14.1%)

No SCS 62.2
(54.2–69.9)

III 143 (71.1%)
IV 13 (6.5%)

6–12 m 47 (23.7%)
>12 m 151 (76.3%) 31 (15.4%) Serous 161 (80.1%)

Other 40 (19.9%)

GOG 0213

SCS
<60 years 135 (56.2%)
>60 years 105 (43.8%)

NE NE

25 (10.4%) Serous 211 (87%)
Other 29 (12.3%)

No SCS
<60 years 145 (59.1%)
>60 years 100 (40.8%)

30 (12.2%) Serous 207 (84.5%)
Other 38 (15.5%)

SOC-1

SCS
<54 years 80
>54 years 102

III 128
IV 20

NE NE

Serous 158
Another 24

No SCS
<54 years 90
>54 years 85

III 121
IV 25

Serous 145
Another 30
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3.2. Overall Meta-Analyses of OS and DFS

The three articles showed OS and DFS. The results obtained from each study are
represented in Table 3.

Table 3. Main results of the included articles.

Groups DFS (Median
Months) HR IC 95% P OS (Median

Months) HR IC 95% P

DESKTOP
III

SCS 18.4
0.66 12.7–20.8 NE

53.7
0.75 0.59–0.96 0.02

No SCS 14 46

GOG 0213
SCS 18.9

0.62 0.48–0.80 NE
50.6

1.03 0.74–1.43 0.08
No SCS 16.2 64.7

SOC-1
SCS 17.4

0.58 0.45–0.74 <0.0001
58.1

0.82 0.57–1.19 NE
No SCS 11.9 53.9

Analysis of the data obtained exhibited an improvement in OS in the secondary
cytoreductive surgery group of patients compared to standard chemotherapy treatment.
(HR 0.83, IC 95% 0.70–0.99, p = 0.04) (Figure 4a).

Additionally, the DFS analysis showed statistically significant differences between
two groups, with an improvement in the group of patients who underwent CRS (Figure 4b)
(HR 0.63, IC 95% 0.55–0.72, p < 0.000001).

3.3. Subgroup Analysis

OS and DFS results were collected and analysed according to whether complete
resection was achieved. Only two studies showed relevant results. These studies suggested
a statistically significant improvement in both OS (HR = 0.65, IC 95% 0.49–0.86, p = 0.002)
and DFS (HR = 0.67, IC 95% 0.36–0.72, p = 0.0008) when complete resection was achieved
(Figure 4c,d).
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4. Discussion

The principal findings of our meta-analysis suggest that in patients with ROC, SCS
plus chemotherapy could improve OS and DFS, and this benefit is greater in those patients
without tumor residue.

The results of DESKTOP III and SOC-1 showed an improvement in overall survival
and disease-free interval in the first two studies, while GOG 0213 only shows a benefit in
disease-free interval in the complete resection surgery population.

It is necessary to determine whether this benefit is intrinsic to the surgery or whether
it derives from the selection of patients with a better prognosis [18,19]. In addition to
determining the benefit derived from surgery that offsets those secondary to the economic
cost of these highly complex surgeries, hospital stays, complications, and possible delays
in the initiation of chemotherapy treatment.

Moreover, it is necessary to determine the patient groups most likely to benefit from
this treatment. [16,18,20]

The ability to select ideal candidates for secondary surgery represents a clinical chal-
lenge, as has already been seen in primary cytoreductive surgery [1,3,4,9,13].

Two of the articles analyzed used methods for selecting patients for secondary cytore-
duction. Coincidentally, the same two articles showed the best results for OS and DFS in
the SCS group (DESKTOP III and SOC-1) [19,21]. In the GOG 0213 study, the selection
criterion was the surgeon’s decision; these differences in OS between the two groups were
not evident, but a better prognosis was observed in the chemotherapy group [7]. However,
better results for DFS were evidenced in the SCS group. These are the data used in the
statistical analysis because the complete debulking rate in this article was the lowest of
the three, there was an unspecified percentage of cross-over between the non-surgical and
surgical groups that could benefit the chemotherapy group alone, and patient selection was
based on surgeon judgment. Therefore, to minimize heterogeneity, it was decided to use
this hazard ratio value.

The method of patient selection was an important difference between the studies. The
DESKTOP-III trial used the selection method described in DESKTOP-I (AGO score) [6].
This method is based on presenting a performance status of 0 according to the Eastern
cooperative oncology group (ECOG) scale, the presence of ascites at recurrence, and
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complete resection at primary surgery. This algorithm has a predicted rate of complete
cytoreduction in patients with recurrence of more than 66% [4,9,19].

By contrast, in the SOC-1 article, the algorithm is based on the following clinical data:
FIGO stage at diagnosis, presence of residual tumor at primary surgery, platinum sensitivity
interval, performance status (ECOG), Ca 125 level at relapse, and the presence of ascites at
recurrence, with the addition of PET CT findings [1,21].

The selection criteria in the models used in DESKTOP III and SOC-1 are different, so the
selected population differs between them. The iMODEL in SOC-1 selected more candidates;
moreover, these patients are younger compared with those enrolled in DESKTOP III and
GOG 0213 [22–24]. That fact could explain the improvement in results and the higher
selection of patients for the experimental group in SOC-1. However, the platinum-free
interval in the SOC-1 study is the shortest of all, being 16 months, compared to 20.4 months
in GOG 0213 and 21.1 in DESKTOP III, which could translate into a worse prognosis profile.

The DESKTOP-III and SOC-1 trials led to complete resection in 74.5% and 77%
of the patients, respectively, higher percentages than obtained in the GOG-0213 trial
(67%) [1,5,19,24]. Due to the aforementioned, it seems that an objective model for se-
lecting patients who are candidates for SCS could be the reason for the higher rates of
complete cytoreduction and evidence of impact on OS and DFS in the SCS group in both
trials (DESKTOP-III and SOC-1), in contrast to the GOG-0213 trial.

Another factor to consider in the selection of patients for SCS is that it is based on
patient selection models that do not include laparoscopic assessment. Llueca et al. show that
for proper selection of patients for primary surgery, the addition of diagnostic laparoscopy
increases the accuracy of patient selection [18,22–24]. Similarly, Gallota et al. show that the
use of laparoscopy in selected patients with ROC allows cytoreduction to be performed in
addition to assessment of the extent of disease [14,25]. It is possible that the addition of
diagnostic laparoscopy in the previous selection model increased the number of patients
with complete resection.

Another difference is the use of adjuvant therapy in three articles, specifically the use
of bevacizumab. The activity of bevacizumab is not comparable to the beneficial effect of
surgery in patients with recurrence [5,26,27]. Bevacizumab was used in 84% of patients
in the GOG-0213 trial, while it was only used in 23% and 1% of patients in DESKTOP
III and SOC-1, respectively, in the non-surgical chemotherapy group. It should be noted
that the latter two trials were mainly surgical, while GOG-0213 performed a mixture of
chemotherapy and surgery in patients with ROC.

To assess the effect of bevacizumab, GOG 0213 conducted an analysis in the group of
patients who had not received maintenance bevacizumab. This subgroup showed persistent
improvement in the benefit of chemotherapy over SCR regardless of bevacizumab use, with
an OS of 67 months in the first group compared to 32.4 months in the SCR group [2,9,24].

However, it should be noted that these results were obtained in a subgroup of patients
that corresponds to less than 20% of the total number of patients included, this subgroup
not having been defined prospectively and before the article was written [7,9].

Moreover, only 6% of patients enrolled had not received bevacizumab at the time of
randomization. A detriment in OS was observed in the surgery group that did not receive
bevacizumab (HR: 2.29, 95% IC: 1.31–3.88); meanwhile, this difference was not that evident
in the surgery and no surgery groups plus bevacizumab: 61.7 months vs. 58.5 months,
respectively. It is possible that the non-use of bevacizumab makes subsequent lines of
therapy less likely to affect long-term outcomes [26,27].

Although the subgroup of patients who did not receive bevacizumab in the DESKTOP
III and in the SOC-1 trials (77% and 99% of the trial population, respectively) was larger
than that in the GOG-0213 trial, the analysis of this subgroup was neither blind nor placebo-
controlled, and the analysis of this subgroup was not established in the initial study design,
which created a substantial bias, and the results are of low confidence [5,19,24].

Chemotherapy treatment after CRS is not standardized and was different in the
included studies.
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It is possible that the choice of one treatment or another is influenced by different
factors, such as postoperative complications, randomization outcome, residual tumor, or
the preferences of patients or investigators.

Therefore, it is not possible to draw conclusions about the benefit of bevacizumab in
patients with incomplete surgery or whether the effect of bevacizumab is comparable to
the benefit of surgery in relapsed ovarian cancer [23].

Another key point is that the overall survival of patients in the chemotherapy group
in GOG 0213 is longer than expected in that population group, at 64.7 months, based on
the results of published retrospective studies [7].

The OS obtained in GOG 0213 in the SCR group is 56 months, with no statistically
significant differences compared to the chemotherapy group [7,9]. This decrease in survival
could be a consequence of the delay in starting chemotherapy after surgery. In SOC-1, the
period from surgery to the start of chemotherapy was 16 days, while in GOG 0213 it was
40 days. In this same study, a post hoc study was performed showing an increased risk of
death after 25 days with a delay in chemotherapy [7]. This worsening in survival due to
the delay of chemotherapy had already been demonstrated in retrospective studies.

Another limitation of the included studies is the cross-over of patients from the
standard treatment group to the SCR group, which in SOC-1 reaches up to 37% of patients.
This fact is a selection bias, decreasing the statistical power of the study to detect a negative
result in OS in the control group [24].

All three studies are multicenter studies, and it is convenient to highlight the need to
perform complete cytoreduction surgeries in reference centers to ensure excellence in the
procedure [28–30]. In DESKTOP-III and SOC-1, it is specified in the material and methods
that the centers chosen to be included in the study were selected according to the number
of procedures they had performed on patients with advanced ovarian cancer and previous
experience in studies in ovarian cancer, which possibly also influenced the rates of complete
cytoreduction. GOG 0213 does not specify the method of selection used by the centers
included in the study.

In the present meta-analysis, there are a few limitations, as we have observed during
the discussion. First, several criteria were used to select patients for randomization, which
could lead to selective bias. Second is the absence of standardization of complementary
treatment after surgery (addition of bevacizumab or iPARP to conventional chemotherapy).

There are other factors to consider in the ROC, such as tumor histology, somatic or
germline mutation, homologous recombination deficiency (HRD) or BRCA status, previous
use or relapse during use of antiangiogenic drug (bevacizumab) or PARP inhibitor (PARPi)
treatment, and the pattern of relapse presentation [13,26,27,31–33], which could change
the management of the ROC [33–36]. Some of these treatments have shown a DFS benefit
among patients with ROC.

Moreover, it has been shown that in a certain group of patients with BRCA1/BRCA2
wild type, they present an immune profile of the tumor showing the expression of PD-
1/PDL-1 that would benefit from the treatment of iPARP associated with immunotherapy
directed at these two biomarkers. That is why, currently, the genomic analysis of the tumor
is a fundamental step in the treatment of patients with ovarian cancer [35,37,38].

A weakness of the included studies is that none of them specify the pattern of relapse
or the mutational status of BRCA. This could imply a selection bias because the somatic
or germline mutation in BRCA 1/2 confers chemosensitivity. In addition, BRCA status
plays a role in the treatment of patients with relapse [38,39]. BRCA mutational status
appears to determine the possibility of secondary cytoreduction in patients with liver
metastases showing better PFS, which is relevant information to know in patients with
ovarian cancer [38].

The principal strength of this meta-analysis is that it is the only study that includes
the final results of three RCTs, which gives the results of this study the highest level of
evidence to date in the surgical treatment of ROC. Another strength of this study is that the
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low percentage of heterogeneity obtained when comparing the RCTs offers a high level of
evidence for the results of the meta-analysis.

The results of this review show an improvement in OS and DFS in those patients
who underwent SCR. This benefit is increased in those in which complete cytoreduction
is achieved.

These findings are consistent with the benefit of chemotherapy in patients with com-
plete debulking in primary surgery due to the hypothesized potential effect of chemother-
apy in patients without residual tumors.

5. Conclusions

In conclusion, SCR might result in improved DFS and OS in patients with ROC. Com-
plete cytoreductive surgery could bring survival benefits. The achievement of complete
surgery highlights the need for the development of a selection model for secondary cytore-
ductive surgery. These findings redefine a new standard of care for patients with recurrent,
platinum-sensitive ovarian cancer. However, it is worth considering the possibility of a
change in the recurrence type in patients on targeted maintenance therapy, as platinum
sensitivity classification may not be sufficient to determine whether a patient is amenable
to surgery for ovarian cancer relapse.
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