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A B S T R A C T

The best surgical timing for advanced epithelial ovarian cancer, whether primary debulking surgery or interval 
debulking surgery, remains debated. Recent data, including the preliminary ones from TRUST trial, necessitates 
an updated critical evaluation. A systematic search of PubMed identified only randomized controlled trials 
comparing interval debulking surgery versus primary debulking surgery in patients with newly diagnosed 
advanced ovarian cancer. Primary outcomes included overall survival (OS) and progression-free survival (PFS). A 
random-effects meta-analysis, meta-regression, cumulative synthesis, and leave-one-out influence analysis were 
performed. A total of 2303 patients were included. Compared to primary debulking surgery, interval debulking 
surgery was associated with lower rates of postoperative complications (OR = 0.37; 95 % CI: 0.18–0.79; P =
0.01) and mortality (OR = 0.23; 95 % CI: 0.09–0.57; P = 0.002). Meta-analysis showed higher rates of complete 
cytoreduction with interval debulking surgery (OR = 3.84; 95 % CI: 2.14–6.91; P < 0.00001) and lower rates of 
macroscopic residual disease (OR = 0.20; 95 % CI: 0.13–0.30; P < 0.00001). Pooled data revealed no significant 
difference in OS (HR = 0.95; 95 % CI: 0.87–1.04; P = 0.26) or PFS (HR = 0.94; 95 % CI: 0.85–1.03; P = 0.16). 
Subgroup analyses by stage and residual disease confirmed similar survival outcomes. The meta-regression re
sults suggested that even in trials with very high complete cytoreduction rates, no clinically meaningful OS 
benefit was observed for upfront surgery. In conclusion, interval debulking surgery offers comparable survival 
outcomes to primary debulking, with reduced perioperative morbidity and mortality, supporting its role as a 
valid surgical alternative.
Prospero registration number: CRD420251105308.
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1. Introduction

The surgical management of patients diagnosed with epithelial 
ovarian cancer remains a major challenge in gynecologic oncology. 
Traditionally, primary debulking surgery (PDS) has been the preferred 
treatment choice. However, neoadjuvant chemotherapy (NACT) fol
lowed by interval debulking surgery (IDS) has become a viable alter
native strategy. The main goal of cytoreductive surgery is to achieve 
optimal debulking, defined as no visible disease or residual tumor less 
than 10 mm, which is strongly linked to better survival outcomes [1,2]. 
Several meta-analyses and a Cochrane Review [3–6] have shown that 
neoadjuvant chemotherapy followed by interval debulking surgery 
provides similar progression-free survival and overall survival compared 
to primary debulking surgery, while significantly decreasing perioper
ative morbidity and mortality. Nevertheless, these findings should be 
interpreted with caution, as important methodological heterogeneities 
among the included studies—such as differences in study design and 
internal validity, patient selection criteria and surgical quality,—could 
not be fully mitigated, even with rigorous pooled analysis.

This systematic review and meta-analysis synthesizes current evi
dence comparing these two surgical timings based on survival outcomes, 
rates of optimal cytoreduction, and surgical morbidity incorporating 
recently published preliminary data from the TRUST trial [7], presented 
at the 2025 American Society of Clinical Oncology (ASCO) Meeting [8], 
that was specifically designed to ensure high surgical proficiency and 
standardized radical debulking criteria. In addition to updating the ev
idence base by incorporating the recently presented TRUST trial, our 
revised analysis integrates a more extensive and structured set of sub
group analyses and advanced methodological tools—study-level 
meta-regression, cumulative meta-analysis, and leave-one-out influence 
analysis. These procedures allow us to explore heterogeneity across 
trials, assess the temporal stability of the treatment effect, and evaluate 
whether surgical completeness at PDS modifies survival outcomes. Such 
analyses have not been systematically performed in previous 
meta-analyses and provide a more granular understanding of factors 
influencing the apparent equivalence between PDS and IDS.

The aim is to provide comprehensive quantitative analysis and up-to- 
date evidence in the context of quality-certified surgery. Furthermore, 
data from present meta-analysis will help multidisciplinary gynecologic 
oncology teams make informed clinical decisions and personalized 
treatment planning.

2. Materials and methods

1. Search strategy

A systematic search of PubMed (MEDLINE) was conducted from 
inception to June 7th, 2025, using MeSH terms such as “ovarian 
neoplasm,” “ovarian cancer,” “chemotherapy,” “adjuvant,” “neo-adju
vant,” “surgery,” “primary,” and “interval.” The full search string is 
available in Supplemental materials S1. References from relevant arti
cles were also manually checked. Preliminary data from TRUST trial 
were retrieved from 2025 ASCO abstracts online publications [8]. The 
review protocol was registered in PROSPERO (Registration number: 
CRD420251105308). In addition, some authors (GV, SR, DL, MS) 
contributed to a separate meta-analysis on the same overarching topic 
[9], which was conducted under a distinct PROSPERO registration and 
with different methodological aims. The present study was conceived 
independently and includes additional analyses (meta-regression, cu
mulative synthesis, influence analysis) not performed in the previous 
work; therefore, it represents a complementary, non-duplicative effort. 

2. Eligibility criteria and study selection

Study selection was based on predefined criteria. Population: adult 
women with newly diagnosed advanced (International Federation of 

Gynecology and Obstretics (FIGO) stages III and IV) epithelial ovarian, 
tubal, or peritoneal cancer. Studies with non-epithelial types or recur
rent disease were excluded. Intervention: neoadjuvant platinum-based 
chemotherapy followed by interval debulking surgery. Comparison: 
primary debulking surgery followed by adjuvant chemotherapy. Out
comes: primary survival measures. Secondary outcomes included com
plete cytoreduction, residual disease, surgical data, complications, 
operative time, blood loss, hospital stay, and follow-up data like quality 
of life, re-laparotomy, and mortality. At least one primary outcome was 
required eligibility.

We excluded non-human studies and non-RCTs. Both published and 
unpublished sources underwent detailed assessment. Exclusions 
included case reports, meta-analyses, book chapters. No restrictions on 
language, date, or location. Two reviewers (TV, FS) independently 
screened titles and abstracts; full texts of eligible studies were obtained, 
and disagreements were resolved through discussion until consensus 
was reached. 

3. Data extraction

Data extraction was done independently by two authors (VT, SF), 
who reviewed main and supplemental manuscripts. They extracted data 
for each study: first author, publication year, country, study period, 
sample size and patients’ characteristics like mean age and Performance 
Status. General data such as histotype, grading, and FIGO stage were 
also included. Information on tumor load and chemotherapy protocols 
was gathered as well. Additionally, the following operative data was 
retrieved: operative time, surgical complexity score, number of chest 
procedures (pericardiophrenic nodes, pleurectomy, intraoperative 
thoracic drainage), number of upper abdominal procedures, and specific 
advanced abdominal procedures (bowel resection, lymph node dissec
tion, and splenectomy). Residual disease after cytoreductive surgery was 
also documented. Perioperative data included intraoperative and post
operative complications, blood loss, re-laparotomy rate, surgery-related 
mortality, average hospital stay. Data related to quality of life were 
obtained. Finally, overall survival and progression free survival were 
recorded (median months, events/total, hazard ratio (HR), and confi
dence intervals (CIs)). 

4. Quality assessment

Risk of bias of the included RCTs are extensively discussed in liter
ature [6,10,11]. However, we performed the quality assessment for each 
trial using Cochrane RoB2 [12] tool, which evaluates bias in selection, 
performance, detection, attrition, and reporting. For TRUST trial, risk of 
bias was assessed based on available data and the protocol 
(NCT02828618). 

5. Statistical analysis

Meta-analysis was performed with a random effect using Review 
Manager Web v7.9.0, with p < 0.05 as significant. For continuous var
iables, mean difference with 95 % CIs and for dichotomous outcomes 
Odds Ratios (OR) with 95 % CIs were computed, then pooled using the 
Mantel-Haenszel method. Time-to-event data were analyzed with a 
generic inverse variance method, reporting summary HRs and 95 % CIs. 
95 % CIs were constructed using the Wald-type method. Variability in 
effect estimates due to heterogeneity was assessed using the I-squared 
(I2) statistic, with an I2 value over 75 % indicating high heterogeneity. 
Between study variance in the random-effects model was estimated 
using DerSimonian-Laird approach. Sensitivity analyses were conducted 
to evaluate the impact of each individual dataset on the overall results 
by sequentially omitting one trial at a time. Lastly, subgroup analysis 
was performed by evaluating overall survival by FIGO stage and residual 
tumor post-surgery, categorizing into no residual tumor, microscopic 
(1–10 mm), and macroscopic (>10 mm). Moreover, we performed 
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additional exploratory analyses to assess effect modification and 
robustness. A study-level meta-regression evaluated whether 
completeness of cytoreduction at PDS (proportion of CC-0 resections) 
modified the log(HR) for OS. Weighted least squares were applied using 
inverse-variance plus τ2 weights. To assess temporal stability, we con
ducted a cumulative random-effects meta-analysis ordered by year of 
publication. A leave-one-out influence analysis was also performed to 
evaluate whether any single trial disproportionately affected the pooled 
effect estimates. These analyses were implemented in Python using 
custom scripts, following CONSORT and PRISMA-2020 guidelines [13,
14]. All statistical scripts used for meta-regression, cumulative synthe
sis, and influence analysis were implemented in Python (v3.11) and are 
provided in the Supplementary Appendix.

3. Results

1. Studies selection and characteristics

The search strategy covered 856 articles. After removing duplicates 
and applying criteria, 9 reports of 5 RCTs were identified. Vergote et al. 
[15], Greimel et al. [16], and Prescott et al. [17] refer to the EORTC 
55971 trial. Fagotti et al. [18] and Marchetti et al. [19] are part of the 
SCORPION trial. Onda et al., 2016 [20] and Onda et al., 2020 [21] 
belong to JCOG0602 trial. Two additional studies, Kehoe et al. – 
CHORUS trial [22]- and Mahner et al. – TRUST trial [7]-, were also 
included. The PRISMA flow diagram details the inclusion process 
(Fig. S1).

EORTC 55971 was a multicenter trial (1998–2006) with 670 ovarian 
cancer patients diagnosed via biopsy, randomized to primary debulking 
surgery with six chemo cycles or neoadjuvant chemotherapy followed 
by interval debulking surgery within six weeks and at least three post
operative chemo cycles. Platinum regimens were most common; other 
agents were used in 5.9 % of interval debulking surgery and 6.8 % of 
primary debulking surgery groups. Median follow-up was 56.4 months.

The CHORUS trial was a multicenter study enrolling 550 patients 
from 2004 to 2010. Histological confirmation before surgery was ob
tained via biopsy or aspiration. At final analysis, 255 women had pri
mary debulking surgery and 219 had interval debulking surgery; the 
median interval from surgery to postoperative chemotherapy was 29 
days and 32 days, respectively. Interval debulking in the primary 
debulking surgery group was allowed after three chemotherapy cycles in 
women with residual disease post-surgery. The median follow-up was 
52.8 months.

The JCOG0602 trial was a non-inferiority study conducted in Japan 
that enrolled 301 patients between 2006 and 2011 with advanced 
ovarian cancer confirmed by imaging or cytology. Histologic confir
mation was not required at trial entry. Patients in the primary debulking 
surgery arm underwent debulking surgery followed by 8 cycles of 
adjuvant chemotherapy; interval debulking surgery was performed if 
residual tumor after primary surgery was greater than 1 cm and was 
mandatory if the uterus, adnexa, or omentum were not removed during 
primary debulking surgery. Patients assigned to the interval debulking 
surgery group received 4 cycles of chemotherapy and was performed 
28–49 days after the last cycle; adjuvant chemotherapy started within 
21 days of surgery (35 days if extensive surgical procedures were per
formed). The median follow-up was 60 months.

The SCORPION trial, a single-institution study in Italy (2011–2016), 
involved 171 patients with stage IIIC or IV ovarian cancer. Patients were 
randomized into arms after staging laparoscopy if they had high tumor 
load based on Predictive Index (PI) score [23]. In the primary debulking 
surgery group, secondary cytoreduction was not allowed after chemo
therapy if residual tumor exceeded 1 cm. The interval debulking surgery 
group received 3–4 cycles of carboplatin-paclitaxel before surgery. 
Bevacizumab was used in 48.8 % in the interval debulking surgery group 
and 39.7 % in the primary debulking surgery patients. Of 171, 143 
received treatment. Median follow-up was 59 months.

The TRUST trial is an international RCT, involving patients with 
advanced ovarian cancer who were deemed suitable for radical surgery 
and underwent surgical debulking at quality-certified gynecologic can
cer centers. Between 2019 and 2024, 343 patients were assigned to the 
interval debulking surgery group and 345 to the primary debulking 
surgery group. A carboplatin-paclitaxel regimen was used; Bevacizumab 
was given to 59 % and 65 % of patients in the interval debulking surgery 
and primary debulking surgery groups, respectively, and Poly (ADP- 
ribose) polymerases (PARP) inhibitors were used as maintenance ther
apy when appropriate. Median follow-up was 74.6 months. 

2. Quality assessment

The bias risk, main concerns, and limitations of the EORTC 55971, 
CHORUS, SCORPION, and JCOG0602 trials are detailed elsewhere [6,
10,11]. The overall bias risk for the TRUST trial was ’moderate,’ mainly 
due to reporting shortcomings of key methodological details. Only 
attrition and reporting bias were judged low, with complete follow-up 
and thorough reporting. More details are in Supplemental Materials S1 
and Fig. S2. 

3. Patients general characteristics

Table S2 summarizes the main demographic and clinical character
istics of the enrolled patients. Serous histotype was the most frequent, 
accounting for 80 % in the interval debulking surgery group and 83.4 % 
in the primary debulking surgery group, respectively (p = 0.03). Stage 
III and IV disease was diagnosed in 73.7 % and 23.7 % in the interval 
debulking surgery group, and in 68.2 % and 24.8 % in the primary 
debulking surgery group, showing no statistical differences (p = 0.16 
and p = 0.47). Regarding FIGO staging inclusion criteria: two studies 
[15,18] included patients diagnosed with stage IIIC or higher disease; 
Kehoe et al. [22] also included IIIA and IIIB disease, and Mahner et al. 
[7] included stage IIIB or higher disease, whereas Onda et al. [20] did 
not provide further specifics. Tumor load was assessed differently across 
studies: Fagotti et al. [18] used PI at diagnostic laparoscopy enrolling 
cases with PI score between 8 and 12, Kehoe et al. [22] provided median 
tumor size, Onda et al. [20] reported the median size of upper abdom
inal tumors, and Vergote et al. [15] provided the largest metastatic 
tumor at randomization. 

4. Peri-operative data

Operative data are in Tables S3 and S4. Interval debulking surgery 
had shorter average operative time (227.84 vs. 263.2 min), but data 
heterogeneity prevented a meta-analysis. Interval debulking surgery 
involved less advanced procedures like splenectomy [OR = 0.23; CI 95 
% (0.08, 0.84); I2 = 89 %; P = 0.02] and bowel resection [OR = 0.29; CI 
95 % (0.11, 0.73); I2 = 92 %; P = 0.008] (Fig. S3). Surgical complexity 
was only assessed by one study [18] using the Aletti score [24]. Chest 
procedures were performed more in the primary debulking surgery 
group [7,18]. Intraoperative complications were described by two 
studies [18,20] and were less common in interval debulking surgery. 
Meta-analysis showed that neoadjuvant chemotherapy followed by in
terval debulking surgery significantly reduced the risk of post-operative 
complications [OR = 0.37, CI 95 % (0.18, 0.79); I2 = 81 %; P = 0.01]; in 
particular, infection and gastrointestinal fistula were less frequent in 
patients undergoing interval debulking surgery (p value = 0.003 and p 
value = 0.05). Pooled data demonstrated that neoadjuvant chemo
therapy followed by interval debulking surgery significantly decreases 
the risk of postsurgical mortality compared to primary debulking sur
gery [OR = 0.23, CI 95 % (0.09, 0.57); I2 = 0 %; P = 0.002] (Fig. S4). 

5. Cytoreduction rates

All included studies reported data on residual disease after 
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cytoreductive surgery (Table 1). Meta-analysis indicated that interval 
debulking surgery achieved higher rates of complete cytoreduction with 
no residual disease [OR = 3.84; CI 95 % (2.14, 6.91); I2 = 88 %; P <
0.00001] and lower rates of macroscopic residual disease after surgery 
[OR = 0.20; CI 95 % (0.13, 0.30); P < 0.00001]. The risk of microscopic 
residual disease (0–10 mm) did not differ significantly between groups 
[OR = 0.78; CI 95 % (0.46, 1.32); P = 0.35] (Fig. 1). Substantial het
erogeneity was detected for complete cytoreduction (I2 = 88 %) and 
microscopic residual disease (I2 = 84 %), while heterogeneity was 
moderate for macroscopic residual disease (I2 = 62 %). 

6. Survival outcomes

All studies reported survival data (Table 2). As shown in Fig. 2, no 
significant survival difference was found between interval debulking 
and primary debulking surgery, with overall survival [HR = 0.95; CI 95 
% (0.87, 1.04); I2 = 0 %; P = 0.26] and progression free survival [HR =
0.94; CI 95 % (0.85, 1.03); I2 = 17 %; P = 0.16] indicating similar 
survival rates. Low heterogeneity was observed for both outcomes. 

7. Quality of life

Quality-of-life (QoL) assessments varied among the included trials in 
terms of definition, assessment methods, and questionnaires used; de
tails and findings are summarized in Table S7. The EORTC QLQ-C30 was 
the most used tool to assess patients’ quality of life.

The SCORPION trial [18] found lower global health scores for pri
mary debulking surgery compared to interval debulking surgery over 12 
months, but the difference (6.27) was not clinically meaningful. The 
CHORUS trial [22] saw slightly higher QoL scores at 6 months for in
terval debulking surgery (− 7.6). Overall, 61 % in the interval debulking 
surgery group improved by at least 5 points in global quality of life at 12 
months, versus 44 % in primary debulking surgery group. EORTC 55971 
[15] reported significant differences at 12 months in pain and dyspnea 
domains, higher in primary and interval debulking surgery groups, 
respectively, with no other significant differences reported.

Data from Onda et al. [20] were not reported and detailed TRUST 
trial findings [7] could not be retrieved. However, Mahner et al. 
revealed at ASCO no significant QoL differences between groups at any 
time. 

8. Subgroup analyses

We conducted an overall survival subgroup analysis based on disease 
stage and residual tumor after cytoreductive surgery; such data were 
available from four studies [7,15,20,22] (Fig. 3). Patients with stage III 
disease showed no better overall survival with either timing [HR = 0.94; 
CI 95 % (0.83, 1.07); I2 = 15 %; P = 0.37] and similar results were 

observed in the stage IV subgroup [HR = 1.03; CI 95 % (0.87, 1.23); I2 =

0 %; P = 0.71]. For overall survival according to residual tumor, sub
group analysis was limited to no residual disease and macroscopic re
sidual disease, as data for these groups were available from three studies 
[7,15,18]. Our analysis did not reveal a significant survival benefit for 
patients undergoing interval debulking with no residual disease or 
macroscopic residual disease after surgery, with pooled HR = 0.94 [CI 
95 % (0.74, 1.21); I2 = 38 %; P = 0.65] and 1.20 [CI 95 % (0.61, 2.39); 
I2 = 87 %; P = 0.60], respectively. 

9. Sensitivity analysis

High heterogeneity was observed across trials for complete cytor
eduction with no residual disease. Onda et al. [20] likely contributed to 
this heterogeneity. Removing this trial, pooled estimates remained sig
nificant [OR 2.84, 95 % CI (1.93, 4.18), P < 0.00001; I2 = 69 %]. 
Heterogeneity was also high for postoperative complications and sple
nectomy rates; removing Fagotti et al. [18], estimates stayed significant, 
with OR 0.57 [95 % CI (0.41, 0.78), P = 0.0005; I2 = 0 %] and OR 0.47 
[95 % CI (0.28, 0.80), P = 0.005; I2 = 43 %]. Cytoreduction with 
microscopic residual disease and bowel resection rates remained highly 
heterogeneous (I2 > 75 %) even after removing individual trials. 

10. Meta-regression

Study-level meta-regression showed that higher complete cytor
eduction (CC-0) rates in the PDS arm were associated with a non- 
significant trend toward improved OS with upfront surgery (β = 0.31; 
95 % CI –0.21 to 0.83; p = 0.15) (Fig. 4). This corresponds to a negligible 
shift in log(HR) (~0.03) for each 10 % absolute increase in PDS CC- 
0 rate, indicating that surgical completeness at PDS did not meaning
fully modify the treatment effect. 

11. Cumulative meta-analysis

Cumulative random-effects meta-analysis, ordered chronologically 
(EORTC → CHORUS → JCOG → SCORPION → TRUST), showed a 
remarkably stable HR for OS consistently approximating 1.0 (Fig. S9). 
Introduction of the TRUST data narrowed confidence intervals but did 
not alter the direction of effect, supporting the temporal robustness of 
the equivalence between PDS and IDS. 

12. Leave-one-out influence analysis

Leave-one-out analysis demonstrated that removal of any individual 
RCT—including CHORUS, SCORPION, or TRUST—did not materially 
change the pooled HR (range: 0.97–1.04) (Fig. S10). These findings 
indicate that no single study disproportionately influenced the observed 

Table 1 
Cytoreduction rates.

Authors Residual disease (no gross/1–10 mm/> 10 mm) Complete resection 
(RT = 0)

NACT PDS NACT PDS

Fagotti et al. 
(SCORPION trial)

no gross: 57/74 (77 %) 
1–10 mm: 16/74 (21.6 %) >10 mm: 1/74 (1.4 %), no 
cytoreduction for progressive disease: 13/87 (14.9 %)

no gross: 40/84 (47.6 %) 
1–10 mm: 38/84 (45.2 %) >10 mm: 16/84 (7.1 %) no 
cytoreduction for progressive disease: 0/84 (0 %)

77 % 47.6 %

Kehoe et al. (CHORUS 
trial)

no gross: 79/219 (36 %) 1–10 mm: 68/219 (31 %) >10 mm: 
54/219 (24 %) misisng data: 18

no gross: 39/255 (15 %) 1–10 mm: 57/255 (22.3 %) >10 mm: 
137/255 (53.7 %) missing data: 22

36 % 15 %

Mahner et al. (TRUST 
trial)

no gross: 271/343 (79 %) 1–10 mm: 38/343 (11 %) >10 mm: 
13/343 (3.8 %)

no gross: 235/345 (68 %) 1–10 mm: 64/345 (18.5 %) >10 
mm: 35/345 (10 %)

79 % 68 %

Onda et al. (JCOG0602 
trial)

no gross: 83/130 (63.8 %) 
1–10 mm: 24/130 (18.5 %) 
>10 mm: 23/130 (17.7 %)

no gross: 17/147 (11.6 %) 1–10 mm: 38/147 (25.9 %) 
>10 mm: 92/147 (62.6 %)

63.8 % 11.6 %

Vergote et al. (EORTC 
55971 trial)

no gross: 151/322 (51.2 %) 1–10 mm: 87/322 (29.5 %) >10 
mm: 52/322 (16.1 %) missing data: 5/322 (1.7 %)

no gross: 61/310 (19.4 %) 1–10 mm: 70/310 (22.2 %) >10 
mm: 167/310 (53.8 %) missing data: 17/310 (5.4 %)

51.2 % 19.4 %

NACT = neoadjuvant chemotherapy; PDS = primary debulking surgery; RT = residual tumor.
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Fig. 1. Forest plot of a) no residual disease rate b) microscopical (1–10 mm) residual disease rate c) macroscopical (>10 mm) residual disease rate in primary versus 
interval debulking surgery among stage III-IV ovarian cancer patients.
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survival equivalence.

4. Discussion

1. Summary of Main Results

This systematic review and meta-analysis confirms that neoadjuvant 
chemotherapy followed by interval debulking surgery reduces extensive 
procedures, postoperative complications, and perioperative mortality, 
while increasing complete cytoreduction rates compared with primary 
debulking surgery. Despite these differences in morbidity and surgical 
complexity, overall and progression-free survival remained similar be
tween the two strategies. The subgroup and sensitivity analyses, the 
newly added study-level meta-regression, cumulative meta-analysis, 
and leave-one-out influence analysis strengthen the robustness of our 
findings. The cumulative meta-analysis demonstrated that the hazard 
ratio for overall survival has remained consistently close to unity over 15 
years of randomized evidence, independently of the study added. The 
leave-one-out analysis confirmed that no individual RCT—including 
CHORUS, SCORPION or the preliminary TRUST data—substantially 
affected the pooled estimate. 

2. Results in the Context of Published Literature

A key question is whether variation in surgical quality, especially the 
completeness of cytoreduction at PDS, might explain the absence of a 
survival advantage. Our meta-regression directly addresses this: higher 
CC-0 rates at PDS did not meaningfully alter the OS effect, suggesting 
that surgical expertise alone is insufficient to change the overall equiv
alence seen across trials. This finding, along with the reduced morbidity 
profile of IDS, highlights the central role of tumor biology, disease 
burden, and perioperative risk—factors that may outweigh the potential 
benefits of upfront radical cytoreduction even in quality-certified cen
ters. These results are consistent with current evidence indicating that 
extensive upfront surgery can carry significant morbidity that may 
negate potential survival gains. The TRUST trial, designed with strict 

surgical quality standards, did not show PDS superiority, reinforcing the 
importance of patient selection and biological factors over surgical 
timing. Therefore, personalized triage models—considering tumor 
burden, performance status, and the likelihood of achieving safe, com
plete cytoreduction—are becoming more vital for guiding clinical de
cisions. While additional trial-level features (e.g., laparoscopy-based 
scoring systems [23,24], BRCA/HRD status [25], variations in chemo
therapy regimens, or Peritoneal Cancer Index - PCI [26]) contribute to 
clinical heterogeneity, inconsistent reporting of these factors across 
included RCTs limits definitive comparisons. Still, their importance 
emphasizes the need for more standardized reporting in future trials. 

3. Strengths and weaknesses

The major strengths of this review include its comprehensive syn
thesis of all available randomized evidence, the integration of TRUST 
preliminary data, and the addition of advanced analytical techni
ques—meta-regression, cumulative synthesis, and leave-one-out influ
ence analysis—that provide a more nuanced understanding of 
heterogeneity and evidence stability. Long follow-up periods and a 
sample of more than 2300 patients further enhance the reliability of the 
findings. However, significant limitations remain. Several included tri
als were underpowered, used diverse eligibility criteria, or lacked 
standardized surgical quality assurance (Tables S8 and S9). Data on 
tumor burden, surgical complexity, and quality-of-life outcomes were 
inconsistently reported. TRUST is only available in abstract form, pre
cluding complete risk-of-bias evaluation. Persistent heterogeneity in 
cytoreduction outcomes highlights the influence of unmeasured clinical 
factors. These limitations require cautious interpretation and reinforce 
the need for high-quality, adequately powered RCTs with strict surgical 
standardization. 

4. Implications for Practice and Future Research

The overall evidence supports a personalized, biology-informed 
approach to surgical timing.

Since the TRUST trial failed to demonstrate the superiority of PDS 
despite certified surgical expertise, PDS may be suitable for patients with 
low-intermediate tumor burden, good performance status and high 
likelihood of achieving safe CC-0 cytoreduction. IDS appears advanta
geous in patients with extensive disease, high predicted surgical 
complexity or increased perioperative risk.Future research should focus 
on integrating validated triage models (e.g., Fagotti score, Vizzielli 
score, Aletti score), molecular stratification, and standardized measures 
of tumor burden with artificial intelligence playing a role in this context 
[27].

Further analyses on disease-free survival and recurrence patterns, 
especially site and timing, would also be valuable. Emerging evidence 
suggests distinct recurrence dynamics between primary and interval 
debulking strategies, which could help tailor treatment more effectively.

We await data from two ongoing randomized trials—FOCUS 
(NCT04515602) and the SUNNY study (NCT02859038): the first will 
assess the efficacy and safety of surgical strategies across different tumor 
burdens, the latter will provide data from high-volume and high surgical 
experienced centers.

5. Conclusion

Data from five clinical trials and meta-analyses show that neo
adjuvant chemotherapy followed by interval debulking surgery reduces 
perioperative morbidity and lowers postoperative mortality without 
harming quality of life. Our findings, including preliminary data from 
the TRUST trial, suggest that interval debulking surgery is not inferior to 
primary debulking surgery in terms of survival, even when considering 
FIGO stage and residual disease. The lack of significant differences in 
overall survival among patients with complete cytoreduction—despite 

Table 2 
Survival outcomes.

Authors Overall survival Progression free survival

NACT PDS NACT PDS

Fagotti et al. 
(SCORPION 
trial)

43 months 
HR 1.12 
(0.76,1.65)

41 months 14 months 
HR 1.05 
(0.77,1.44)

15 months

Kehoe et al. 
(CHORUS 
trial)

24.1 months 
(21.0–28.7) 
HR 0.87 
(0.72,1.05) 
OS events: 
220/274 
(80.2 %)

22.6 months 
(18.6–25.9) 
OS events: 
231/276 
(83.6 %)

12 months 
(10.6–13.1) 
HR 0.90 
(0.76,1.08) 
PFS events: 
248/274 (90.5 
%)

10.7 months 
(9.7–11.9) 
PFS events: 
248/276 
(89.8 %)

Mahner et al. 
(TRUST 
trial)

48.3 months 
(43.6–55.9) 
HR 0.89 
(0.74,1.08) 
OS events: 
223/343 (65 
%)

54.3 months 
(49.1–63.3) 
OS events: 
209/345 
(60.6 %)

19.7 months 
(17.9–21.9) 
HR 0.80 
(0.66,0.96) 
PFS events: 
253/343 (73.8 
%)

22.1 months 
(20.4–24.5) 
HR 0.80 
(0.66,0.96) 
PFS events: 
219/345 
(63.5 %)

Onda et al. 
(JCOG0602 
trial)

44.3 months 
HR 1.05 
(0.83, 1.32)

49 months 16.4 months 
HR 0.96 
(0.75,1.23)

15.1 months

Vergote et al. 
(EORTC 
55971 trial)

30 months 
HR 0.98 
(0.84, 1.13) 
OS events: 
235/322 
(72.9 %)

29 months 
OS events: 
230/310 
(74.1 %)

12 months 
HR 1.01 
(0.89,1.15) 
PFS events: 
313/334 (93.7 
%)

12 months 
PFS events: 
310/336 
(92.2 %)

NACT = neoadjuvant chemotherapy; PDS = primary debulking surgery; OS =
overall survival; PFS = progression free survival; HR = hazard ratio.
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small sample sizes—indicates that factors like tumor burden and surgi
cal complexity also affect long-term outcomes and treatment choices. 
The cumulative meta-analysis shows that the OS equivalence between 
PDS and IDS is not a recent artifact caused by TRUST but has remained 
consistent over 15 years of randomized evidence. The meta-regression 
results suggest that even in trials with very high PDS CC-0 rates, no 
clinically meaningful OS benefit was observed for upfront surgery, 
emphasizing the dominant roles of tumor biology and perioperative 
morbidity rather than surgical timing alone. Finally, the leave-one-out 
analysis confirms that the pooled results are reliable and not influ
enced by any single RCT. Therefore, future trials need to be methodo
logically strong, sufficiently powered, and conducted within certified 
surgical networks to determine whether specific patient groups may 
benefit more from one surgical timing over another. Only carefully 
standardized designs will allow the field to move beyond apparent 
equivalence toward a genuinely individualized approach.
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Fig. 2. Forest plot of a) overall survival b) progression free survival in primary versus interval debulking surgery among stage III-IV ovarian cancer patients.
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Fig. 3. Forest plot of a) overall survival in FIGO stage III ovarian cancer subgroup b) overall survival in FIGO stage IV ovarian cancer subgroup; c) overall survival in 
no residual disease after surgery subgroup d) overall survival in macroscopical disease after surgery subgroup in primary versus interval debulking surgery among 
stage III-IV ovarian cancer patients.
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