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Abstract

Objective

To assess whether neoadjuvant chemotherapy (NACT) is superior to primary debulking sur-

gery (PDS) with regard to optimal cytoreduction, peri-operative morbidity, mortality, and

quality of life (QOL) in advanced epithelial ovarian cancer (EOC).

Methods

We searched the PubMed, Embase, Cochrane Central Register of Controlled Trials, Web of

Science, Registers of Clinical Trials for randomized controlled trials (RCTs) comparing

NACT to PDS in women with Federation of International Gynaecologists and Obstetricians

stage Ⅲ-Ⅳ EOC. RevMan 5.3 software was utilized for statistical analysis.

Results

Four RCTs involving 1,607 women with advanced EOC were included. Compared with

PDS, NACT provided a higher rate of complete cytoreduction (risk ratio [RR], 1.95; 95%

confidence interval [CI], 1.33 to 2.87), optimal cytoreduction (RR: 1.61 [95%CI: 1.05 to

2.47]), but there was no significant difference in residual disease 0–1 cm (p = 0.49). NACT

was associated with lower peri-operative morbidity with respect to infection (RR: 0.30 [95%

CI: 0.16 to 0.56]), gastrointestinal fistula (RR: 0.24 [95% CI: 0.06 to 0.95]), any grade 3 or 4

adverse event (RR: 0.29 [95% CI: 0.11 to 0.78]), and less post-surgical death within 28 days

(RR: 0.14 [95% CI: 0.04 to 0.49]). NACT provided better QOL in terms of fatigue (weight

mean difference [WMD], -3.28; [95% CI: -3.99 to -2.57]), role functioning (WMD: 5.29 [95%

CI: 4.44 to 6.14]), emotional functioning (WMD: 6.19 [95% CI: 5.57 to 6.82]), and cognitive

functioning (WMD: 1.02 [95% CI: 0.43 to 1.61]) at 6-month follow-up compared with PDS.
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Conclusions

NACT is associated with superior optimal cytoreduction, lower peri-operative morbidity as

well as post-surgical mortality, and better QOL compared to initial surgery in patients with

advanced EOC. Future research should focus on improving the efficacy of NACT.

Introduction

Epithelial ovarian cancer (EOC) is the leading cause of death from gynecologic malignancy

and is the seventh most common cancer among women worldwide [1]. It is estimated that

over 80% of cases are diagnosed at metastatic, Federation of International Gynaecologists and

Obstetricians (FIGO) stage Ⅲ and Ⅳ diseases at the time of clinical presentation [2]. As such,

the 5-year survival rate for women with advanced EOC is approximately 30% [3]. Primary

debulking surgery (PDS) followed by platinum-based adjuvant chemotherapy is considered

standard of care. PDS is conducted to achieve optimal cytoreduction (residual disease� 1 cm

[4], ideally to achieve no visible disease) as the extent of tumour cytoreduction is considered

the most important prognostic factors for survival of advanced EOC [5]. Nonetheless, PDS is

not the first-line treatment for women with unresectable disease, and PDS is associated with

increased peri-operative morbidity, mortality, and diminished quality of life (QOL) as an

extensive debulking procedure [6, 7]. Given the disadvantages of PDS, alternative treatment

strategies may be beneficial.

Neoadjuvant chemotherapy (NACT), defined as the administration of platinum-based che-

motherapy prior to interval debulking surgery (IDS) to reduce tumour size, is considered an

alternative to PDS for women with advanced EOC [7, 8]. Compared with aggressive PDS,

recent researches have suggested that NACT is associated with a higher rate of optimal cytore-

duction for patients with advanced EOC [6, 9, 10], and that the use of NACT may increase the

proportion of patients with low peri-operative morbidity and good QOL [8–12]. However, it is

confirmed by the high quality RCTs that NACT does not improve overall survival (OS) and

progression-free survival (PFS) compared to PDS [7, 8]. Currently, guidelines from the Society

for Gynecologic Oncology (SGO), and the American Society for Clinical Oncology (ASCO),

have recommended NACT for patients with high perioperative risk, or low likelihood of

achieving optimal debulking [13].

NACT with aforementioned advantages for the treatment of advanced EOC has remained

controversial, despite substantial studies suggesting that NACT is superior to primary surgery

[6, 9–11]. Three retrospective or non-randomized trials including women with bulky stage

ⅢC or Ⅳ EOC concluded that NACT provided a higher rate of optimal cytoreduction and

lower peri-operative morbidity compared with PDS [6, 10, 11]. In contrast, the results of sev-

eral retrospective or non-randomized trials showed that women with stages ⅢC and Ⅳ EOC

allocated to NACT had lower optimal cytoreduction rate [14–16], or similar optimal debulking

[17, 18] and peri-operative morbidity [14, 19, 20]. Furthermore, even among a few randomized

controlled trials (RCTs) [7, 8, 12, 21, 22] which assessed the outcomes of NACT in women

with advanced EOC, these are conflicting conclusions with regard to optimal cytoreduction

and QOL. Four recently published RCTs demonstrated that NACT was associated with a sig-

nificant improvement in optimal cytoreduction [7, 8, 22] and QOL [12], while several RCTs

showed similar optimal debulking [12] and QOL [21] for patients with advanced EOC between

NACT and primary surgery.

A few meta-analytical studies reviewed the role of NACT for women with stage Ⅲ or Ⅳ
EOC. Three meta-analysis including only RCTs reported that NACT provided similar benefits
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of OS and PFS compared to PDS for women with advanced EOC [23–25]. Zeng et al. [25] dem-

onstrated that NACT was associated with a higher rate of optimal debulking in women with

advanced EOC compared with PDS, which was based on the pooled estimate of two included

RCTs [7, 8]. Besides, the meta-analysis performed by Morrison and colleagues [24] included

one RCT and indicated that significant difference occurred between NACT and PDS group

with respect to some surgically related serious adverse effects in patients with advanced EOC.

To our knowledge, there was no meta-analysis systematically comparing NACT with PDS with

respect to peri-operative morbidity, mortality, and QOL for women with stage Ⅲ or Ⅳ EOC.

Hence, the aim of our systematic reviews and meta-analyses focusing only on high quality

trials was to assess whether NACT is superior to PDS with regard to optimal cytoreduction as

well as peri-operative morbidity, mortality, and QOL in advanced EOC.

Materials and methods

Article search

We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines (S1 File) [26]. The PubMed, Embase, Cochrane Central Register of Con-

trolled Trials, Web of Science, and Registers of Clinical Trials were searched for relevant stud-

ies from database inception until March, 2017. No language restriction was imposed. The

search terms (Table 1) included “Ovarian Neoplasms”, “Ovarian Carcinoma”, “Ovarian can-

cer”, “Chemotherapy, Adjuvant”, “neoadjuvant chemotherapy”, “Cytoreduction Surgical Pro-

cedures”, “debulking surgery”, and “cytoreductive surgery”. Moreover, the reference lists of

the relevant literatures were also screened.

Eligibility criteria

The studies fulfilled the following predefined criteria: 1) subjects were patients pathologically

diagnosed with FIGO stage Ⅲ or Ⅳ EOC; 2) interventions were platinum-based NACT fol-

lowed by IDS and chemotherapy or PDS followed by platinum-based chemotherapy, com-

pared with PDS followed by NACT then IDS followed by chemotherapy; and 3) published

RCTs. Studies were excluded if they were review literature or conference abstracts, ongoing

studies, or they assigned patients received PDS followed by NACT then IDS followed by che-

motherapy to NACT arm.

Data extraction

Two authors (Yang and Zhang) independently applied the inclusion criteria to the identified

studies. A final agreement on inclusion was reached by consensus after discussion. Two

authors (Xing and Zhang) extracted characteristics of the included articles independently.

Table 1. Search strategy.

Ovarian Neoplasms Neoadjuvant chemotherapy Cytoreduction Surgical

OR OR OR

● Ovarian Carcinoma AND ● NACT

● Adjuvant Chemotherapy

● Adjuvant Drug Therapy

AND ● debulking surgery

● cytoreduct* surgical

● cytoreductive surgery
● Ovarian Cancer

● Sertoli-Leydig Cell Tumor

● Thecoma

● Brenner Tumor

● Ovar* Neoplasm*

https://doi.org/10.1371/journal.pone.0186725.t001
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Study quality was assessed by two reviewers (Yuan and Du) using the Cochrane Collabora-

tion’s risk of bias tool for RCT.

Meta-analysis

The relative risks (RRs) and weight mean differences (WMDs) were used to report pooled esti-

mates as our measure of the effect based on 95% confidence intervals (CIs). We chose to use I2

statistic to measure statistical heterogeneity [27]. An I2� 25%, 26% to 50%, and> 50% were

considered low, moderate, and high heterogeneity, respectively [28]. Fixed effects model was

used when I2� 25% [27]. Otherwise, random-effects model was presented. The presence of pub-

lication bias was assessed via Begg’s funnel plots and Egger’s linear regression tests for the pri-

mary outcomes [29]. Sensitivity analysis was conducted to investigate the causes of heterogeneity

[30]. The meta-analysis was performed using RevMan 5.3 software from the Cochrane reviews.

Results

Identification of included studies

A total of 2,594 articles were yielded after electronic literature search (Fig 1). Of these, 132 arti-

cles were excluded as duplicate publications and 2,393 were excluded after screening of the

title and/or abstract. After a full-text review, 64 were excluded from the remaining 69 articles.

Finally, the meta-analysis included 4 RCTs [7, 8, 12, 21, 22]. Among the five included articles

Fig 1. Flowchart of literature search. RCT, randomized controlled trial. NACT, neoadjuvant chemotherapy

followed by interval debulking surgery. PDS, primary cytoreductive surgery.

https://doi.org/10.1371/journal.pone.0186725.g001
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[7, 8, 12, 21, 22], Vergote et al. [7] and Greimel et al. [21] were the main endpoint and second-

ary endpoint of the EORTC 55971 trial.

Studies characteristics and quality assessment

4 RCTs [7, 8, 12, 21, 22] were included in the meta-analysis due to Vergote et al. [7] and Grei-

mel et al. [21] belong to the same RCT. Characteristics of included articles are presented in

Table 2. A total of 1,607 women with stage Ⅲ-Ⅳ EOC undergoing NACT or PDS were

included. The quality assessment for selected studies is described in Fig 2. We only included

RCTs thus minimizing the risk of bias within articles.

Postoperative complications and mortality

Pooled analysis showed that NACT significantly reduced the risk of post-operative complica-

tions with regard to infection grade 3 or 4 (RR: 0.30 [95% CI, 0.16 to 0.56], p = 0.0002, I2 = 15%),

Table 2. Details of included studies.

Studya No.

Patients

(NACT/

PDS)

Age(Year)b

NACT/PDS

FIGO Stage N (%) Intervention Follow-up

(Years)NACT PDS NACT PDS

Greimel et al.

2013,

Austria

203/201 63(33–81)/62

(25–86)

Ⅲc Ⅲc NACT×3cycles+IDS

+Chemotherapy×3cycles

PDS

+Chemotherapy×6cycles

4.7

253

(75.7%)

257

(76.5%)

Ⅳ Ⅳ
81

(24.3%)

77

(22.9%)

Vergote et al.

2010, Belgium

334/336 63(33–81)/62

(25–86)

Ⅲc Ⅲc NACT×3cycles+IDS

+Chemotherapy×3cycles

PDS

+Chemotherapy×6cycles

4

253

(75.7%)

257

(76.5%)

Ⅳ Ⅳ
81

(24.3%)

77

(22.9%)

Kehoe et al. 2015,

England

274/276 65(34–88)/66

(26–87)

Ⅲ Ⅲ NACT×3cycles+IDS

+Chemotherapy×3cycles

PDS

+Chemotherapy×6cycles

4.4

206(75%) 206(75%)

Ⅳ Ⅳ
68(25%) 70(25%)

Onda et al. 2016,

Japan

130/147 60.5(36–75)/

59(30–75)

Ⅲ Ⅲ NACT×4cycles+IDS

+Chemotherapy×4cycles

PDS

+Chemotherapy×8cycles

5

105

(69.1%)

100

(67.1%)

Ⅳ Ⅳ
47

(30.9%)

49

(32.9%)

Fagotti et al.

2016, Italy

55/55 55(36–75)/54

(39–74)

Ⅲc Ⅲc NACT×3cycles+IDS

+Chemotherapy×3cycles

PDS

+Chemotherapy×6cycles

5

51

(92.7%)

47

(85.5%)

Ⅳ Ⅳ
4(7.3%) 8(14.5%)

NACT, neoadjuvant chemotherapy; IDS, interval debulking surgery; PDS, primary cytoreductive surgery; FIGO, Federation of International Gynaecologists

and Obstetricians.
aStudy, Vergote et al. [7] and Greimel et al. [21] were belong to the same RCT
bAge, median (minimum age-maximum age).

https://doi.org/10.1371/journal.pone.0186725.t002
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Fig 2. The quality assessment for selected randomized controlled trials. Low risk of bias (green circles),

unclear risk of bias (yellow circles) and high risk of bias (red circles).

https://doi.org/10.1371/journal.pone.0186725.g002
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gastrointestinal fistula (RR: 0.24 [95% CI, 0.06 to 0.95], p = 0.04, I2 = 0%), any grade 3 or 4

adverse event (RR: 0.29 [95% CI, 0.11 to 0.78], p = 0.01, I2 = 0%), postsurgical death within 28

days (RR: 0.14 [95% CI, 0.04 to 0.49], p = 0.002, I2 = 0%). However, patients transfusion was sim-

ilar between NACT and PDS group (RR: 0.60 [95% CI, 0.28 to 1.29], p = 0.19, I2 = 65%) (Fig 3).

Quality of life

Pooled estimates demonstrated that NACT was associated with better QOL in terms of fatigue

(WMD: -3.28 [95% CI, -3.99 to -2.57], p < 0.00001, I2 = 0%), role functioning (WMD = 5.29

[95% CI, 4.44 to 6.14], p< 0.00001, I2 = 0%), emotional functioning (WMD: 6.19 [95% CI,

Fig 3. Post-operative complications and mortality. NACT: neoadjuvant chemotherapy followed by interval

debulking surgery. PDS: primary cytoreductive surgery.

https://doi.org/10.1371/journal.pone.0186725.g003
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5.57 to 6.82], p< 0.00001, I2 = 0%), and cognitive functioning (WMD = 1.02 [95% CI, 0.43 to

1.61], p = 0.0008, I2 = 0%) at 6-month follow-up. Nonetheless, there was no significant differ-

ence between the two groups with regard to fatigue, role functioning, emotional functioning,

cognitive functioning at cycle 6 follow-up (p> 0.05) (Figs 4 and 5).

Extent of residual disease

Use of a random-effects model indicated that NACT provided a higher rate of complete cytor-

eduction (RR: 1.95 [95%CI, 1.33 to 2.87]; p = 0.0006; I2 = 77%), optimal cytoreduction (RR:

1.61 [95% CI, 1.05 to 2.47], p = 0.01, I2 = 96%), but the rate of residual disease 0–1 cm was sim-

ilar between the two groups (p = 0.49) (Fig 6).

Publication bias and sensitivity analysis

As summarized in S1 Fig, Begg’s funnel plots for the primary results did not show obvious

asymmetry. Similarly, Egger’s linear regression tests suggested no significant publication bias

(all p> 0.1). Inconsistency across trials was high for the results of any grade 3 or 4 adverse

event (I2 = 79%), complete cytoreduction (I2 = 77%), residual disease 0–1 cm (I2 = 61%), and

optimal cytoreduction (I2 = 96%). Fagotti et al. [12] was found to probably contribute to the

high heterogeneity in the sensitivity analysis. After removing this trial, the pooled estimates

remained statistically significant difference between NACT and PDS group in terms of any

grade 3 or 4 adverse event (RR: 0.48 [95% CI, 0.27 to 0.85], p = 0.01, I2 = 41%), complete cytor-

eduction (RR: 2.37 [95% CI, 1.94 to 2.91], p< 0.00001, I2 = 0%), residual disease 0–1 cm (RR:

1.28 [95% CI, 1.04 to 1.57], p = 0.02, I2 = 0%). After excluding Fagotti et al. [12], the pooled

estimate of optimal cytoreduction rate remained significantly statistical difference between the

two groups (RR: 1.87 [95% CI: 1.63 to 2.14], p< 0.00001, I2 = 41%).

Discussion

The meta-analysis of 4 RCTs, involving 1,607 women with stage Ⅲ or Ⅳ EOC, was conducted

to systematically assess peri-operative outcomes with respect to optimal cytoreduction, peri-

operative morbidity, mortality, and QOL in advanced EOC. Our results demonstrated that

NACT provided a higher rate of complete cytoreduction and optimal cytoreduction than PDS.

Furthermore, NACT was associated with lower post-operative complications (grade 3 or 4)

with regard to infection, gastrointestinal fistula, any adverse event, and less post-surgical death

within 28 days. NACT provided better QOL in terms of fatigue, role functioning, emotional

functioning, and cognitive functioning at 6-month follow-up compared with PDS, but there

was no significant difference in that at cycle 6 follow-up between NACT and PDS group.

Recently, guidelines from the SGO and ASCO have reached similar conclusions to our

study based on 4 RCTs, but two of these trails were available only as oral presentations from

national meetings [13]. The published guidelines suggested that for selected patients with stage

ⅢC or Ⅳ EOC, NACT is associated with a higher rate of complete cytoreduction, less periop-

erative complications and mortality [13]. After further research, our article including 4 pub-

lished RCTs demonstrated that NACT provided better QOL, lower post-operative

complications (grade 3 or 4) with regard to infection, gastrointestinal fistula, any adverse

event, and less post-surgical death within 28 days. Besides, NACT was associated with a higher

rate of complete cytoreduction than PDS, however, there was no significant difference in resid-

ual disease 0–1 cm between the two groups. Consequently, our results may provide useful

information for the treatment of stage Ⅲ or Ⅳ EOC.

This meta-analysis demonstrated that NACT was associated with a higher rate of optimal

cytoreduction compared with PDS in advanced EOC. The random effects model indicated

Neoadjuvant chemotherapy in advanced epithelial ovarian cancer

PLOS ONE | https://doi.org/10.1371/journal.pone.0186725 October 23, 2017 8 / 15

https://doi.org/10.1371/journal.pone.0186725


substantial heterogeneity among the included trials. Fagotti et al. [12] was the cause of high

heterogeneity of the results with regard to optimal cytoreduction. Fewer women with stage Ⅳ
EOC (11%) were included in the study performed by Fagotti et al. [12] which reported that the

optimal debulking rate was similar between NACT and primary surgery. This is in contrast to

the other two studies conducted by Vergote [7] and Kehoe [8] in which about 25% women

with stage Ⅳ EOC were included, and the results of the two RCTs [7, 8] demonstrated that

NACT provided a higher rate of optimal cytoreduction compared with PDS. Given the com-

plex nature of advanced EOC, many gynecologic oncologists have now proposed NACT for

the treatment of stage Ⅳ EOC [31]. More specifically, women with stage Ⅳ disease and meta-

static tumors > 45 mm benefited more from NACT [32]. Besides, the pooled estimates in two

included RCTs [7, 8] demonstrated that the RR of complete cytoreduction was higher than

that of residual disease 0–1 cm (2.37 versus 1.28), suggesting that the rate of complete cytore-

duction in NACT was more remarkable. Similarly, some investigators have a strong believe

that complete cytoreduction is easier to attain after NACT, because small metastatic nodules,

such as generally occur on the bowel or its mesentery and diaphragm, will usually disappear

macroscopically if the disease is chemo-sensitive [33]. Hence, we suggest that complete cytore-

duction should be the goal of NACT followed by IDS.

The included RCTs reported complete cytoreduction rates of 39–58% in NACT or 17–45%

in PDS [7, 8, 12], which were overall lower than that seen in several retrospective studies [34–

36]. Several factors influencing the complete cytoreduction rate are based on individual

Fig 4. Fatigue and role functioning at cycle 6 and 6-month follow-up. NACT, neoadjuvant chemotherapy

followed by interval debulking surgery; PDS, primary debulking surgery.

https://doi.org/10.1371/journal.pone.0186725.g004
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perceptions regarding disease status, age, performance status, and co-morbidities [37]. How-

ever, the main factor is attributed to the purposeful selection of the cohort with bulky initial

disease in the included RCTs [7, 8, 12, 21]. 40% of patients in the EORTC trial had metastatic

lesions>10 cm [7]. 73% of the recruited patients in the CHORUS trial had metastatic lesions

>5 cm [8]. Likewise, there is bias in population selection of a cohort with high tumour load in

the study by Fagotti et al. [12]. In other words, a majority of the recruited patients in these

RCTs were deemed unresectable at primary surgery. Hence, their results should be treated

with caution. Furthermore, the blind extrapolation of NACT to all patients with advanced

EOC risks that a significant proportion of patients will be withheld from potentially more

curative treatment. Hitherto, many gynecologic oncologists have suggested that the majority

of patients with stage Ⅳ EOC should be treated with NACT, whereas in stage ⅢC patients

who can achieve optimal cytoreduction should be performed with PDS [32, 38–40].

Our results indicated that NACT was associated with significantly lower peri-operative

complications (grade 3 or 4) with respect to infection, gastrointestinal fistula, any adverse

event, and less post-surgical death within 28 days, which are consistent with the previous

meta-analysis based on one RCT [24]. The postsurgical mortality in the NACT group was less

than 1%, whereas 4% of women with advanced EOC in the PDS group died within 28 days

after surgery. This result lies within the range of peri-operative morbidities and mortalities

that reported in the literature from 15% to 45% [15]. These findings may suggest that IDS fol-

lowing NACT is a less invasive surgery compared to primary surgery. The aggressive upper

Fig 5. Emotional functioning and cognitive functioning at cycle 6 and 6-month follow-up. NACT,

neoadjuvant chemotherapy followed by interval debulking surgery; PDS, primary debulking surgery.

https://doi.org/10.1371/journal.pone.0186725.g005
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abdominal procedures are usually performed in PDS for patients with advanced EOC to

achieve a longer median survival, thus increase the morbidity and mortality in those patients

[6]. Generally, complications of PDS include infection, bleeding, gastrointestinal injury, or

vascular injury [41]. It is estimated that the occurrence of more than two post-operative com-

plications after debulking surgery was associated with a significantly decreased survival for

women with advanced EOC [33]. Hence, NACT followed by IDS can be considered an alterna-

tive first-line treatment for women with advanced EOC in whom primary surgery is contrain-

dicated due to co-morbidity [7, 42].

This meta-analysis reported that NACT provided better QOL in terms of fatigue, role func-

tioning, emotional functioning, and cognitive functioning at 6-month follow-up compared

with PDS, but there was no significantly statistical difference with regard to that at cycle 6 fol-

low-up between the two groups. Besides, several QOL scores in the two included RCTs [12,

21] showed an improvement over time in both the NACT and PDS group after initiating treat-

ment. Our results are consistent with the RCT performed by Kehoe et al. [8], which indicated

that NACT was associated with superior QOL at 6- and 12-month follow-up. The worse QOL

in PDS group may be attributed to the significantly high post-operative complications due

to the extensive primary surgery. Similarly, some investigators reported that women with

advanced EOC frequently suffered a variety of treatment-related side effects which may dimin-

ish their QOL [43]. Nonetheless, one of the included studies performed by Greimel et al. [21],

which selected patients with a higher optimal debulking rate and better survival outcomes

among the selected institutions with good QOL compliance, demonstrated that NACT was

associated with similar QOL compared with PDS. Given the small number of included studies

when pooled estimates of QOL in our meta-analysis, we hypothesized that further research

Fig 6. Extent of residual disease. NACT: neoadjuvant chemotherapy followed by interval debulking surgery.

PDS: primary debulking surgery.

https://doi.org/10.1371/journal.pone.0186725.g006
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probably has a significant impact on our confidence in the assessments of QOL and may

change the assessments.

Despite that patients allocated to NACT showed statistically and clinically improved out-

comes compared to PDS patients with respect to optimal cytoreduction, peri-operative mor-

bidity, mortality, and QOL, NACT failed to improve OS and PFS in women with advanced

EOC [7, 8]. Among the benefits of NACT, optimal cytoreduction is considered the most

important prognostic factors for survival of advanced EOC [5]. Besides, An early GOG study

showed that patients with initially large-volume disease had worse outcomes than patients

with initially small-volume disease after both groups were optimally debulking, calling into

question prognostic factors other than optimal cytoreduction as being important in predicting

survival, such as the tumor burden [44]. Hence, it might contribute to the similar OS and PFS

between NACT and PDS arm that the EORTC 55971 and CHORUS trials extensively enrolled

patients with bulky initial disease in both groups.

Although we only included RCTs in this meta-analysis in order to minimize the risk of bias,

there remain potential limitations to this study which must be considered in interpreting data.

The most significant limitation of this study is the heterogeneity which attributed to different

study designs, surgical procedures, and chemotherapy regimens among the included studies.

We used a random-effects model to mitigate the underlying effect of high heterogeneity on the

results and subsequently explored the causes of heterogeneity using sensitivity analysis.

In summary, NACT is associated with superior optimal cytoreduction, lower peri-operative

morbidity as well as post-surgical mortality, and improved QOL compared with initial surgery,

suggesting that NACT remains an attractive treatment regimen in patients with advanced

EOC. Future research should focus on improving the effectiveness of NACT.
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