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Abstract

Objectives: To investigate the effect of neoadjuvant chemotherapy combined with intraperitoneal chemotherapy after interval tumor
cell reduction on the prognosis of advanced epithelial ovarian cancer. Methods: A retrospective study was performed among 210
patients with advanced ovarian cancer who were treated with neoadjuvant chemotherapy from May 1, 2007 to December 1, 2015. 121
patients with NACT-IDS (Neoadjuvant chemotherapy followed by interval debulking surgery) were enrolled. The patients were divided
into observation group (NACT-IDS + IP group, n = 28) and control group (NACT-IDS + IV group, n = 93) depending on whether
intraperitoneal chemotherapy was used after interval debulking surgery. The effects of intraperitoneal chemotherapy after NACT-IDS on
PFS (progression-free survival) and OS (overall survival) were analyzed and the influencing factors were explored through multivariate
analysis. The competitive model was used to analyze the effect of intraperitoneal chemotherapy after NACT-IDS on tumor recurrence.
Toxicities associated with adjuvant chemotherapy were also analyzed between two groups. The effect of neoadjuvant chemotherapy
cycles on prognosis and the correlation between postoperative CA125 decline and recurrence were evaluated. Results: Intraperitonal
chemotherapy and R0 (no gross residual) were independent factors for PFS, with HRs of 0.560 (95% CI, 0.342–0.918, p = 0.022) and
0.578 (95% CI, 0.377–0.887, p = 0.012). There was no independent factor associated with OS. Significant difference in PFS was detected
among the R0 + IP group, R0 + IV group, non-R0 + IP group and non-R0 + IV group. In patients with R0 tumor reduction, IP patients
showed significantly better PFS, bonferronei adjusted p = 0.036. In patients without R0 tumor reduction, no significant difference was
detected between IP and IV group, bonferronei adjusted p = 0.28. There were no significant differences of grade 3–4 toxicities, abdominal
pain, treatment delays, dose reductions, and treatment modifications in NACT-IDS + IP group and NACT-IDS + IV group. Neoadjuvant
chemotherapy cycles (≤3 and>3) were not the influencing factors of PFS or OS and did not affect platinum-sensitive relapse or platinum-
resistant relapse. The decrease in postoperative CA125 was not related to platinum-sensitive recurrence or platinum-resistant recurrence.
Conclusions: Neoadjuvant chemotherapy combined with intraperitoneal chemotherapy after interval debulking surgery could improve
the PFS of patients with advanced epithelial ovarian cancer compared to intravenous chemotherapy without significant differences in
toxicity.
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1. Introduction

Epithelial ovarian cancer (EOC) is the most lethal ma-
lignancy in female reproductive tract tumors because 75%
of patients are diagnosed late with extensive peritoneal im-
plantation metastases and shows acquired drug resistance
during treatment [1–3]. Neoadjuvant chemotherapy fol-
lowed by interval debulking surgery (NACT-IDS) has been
widely used in clinical practice because it can reduce the
difficulty of surgery and shorten the postoperative recovery
time of patients to a certain degree so as to gain time for
follow-up supplementary chemotherapy as soon as possi-
ble [4–6]. There are many scoring systems for the selection
of patients for neoadjuvant chemotherapy, such as, Fagotti,

MD Anderson, and Suidan. The Suidan scoring system is
based on three clinical parameters and six imaging features
to screen the ovarian cancer patients who could not undergo
primary satisfactory tumor cell reduction. Patients with a
score of 3 or more should be recommended NACT [7].

Compared with intravenous chemotherapy (IV), in-
traperitoneal chemotherapy (IP) provides higher concentra-
tions of cytotoxic drugs to the peritoneal cavity [8–10]. In-
traperitoneal administration can increase the concentrations
of cisplatin and paclitaxel drugs by 20 to 1000 times [11,
12]. Currently, GOG 172 and GOG 252, two large-scale
phase III clinical studies on intraparitoneal chemotherapy,
have drawn different conclusions [13,14]. Therefore, there
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is still a great controversy regarding the use of intrapari-
toneal chemotherapy after tumor cell reduction for ad-
vanced ovarian cancer in clinical practice and it has not
been widely accepted as routine first-line treatment [15,16].
In addition, although patients enrolled in GOG 172 and
GOG 252 received primary debulking surgery (PDS), the
efficacy of intraperitoneal chemotherapy after NACT-IDS
has not been clinically evaluated. In view of this clinical
problem, this study retrospectively analyzed the patients
with advanced ovarian cancer who were initially treated in
Peking University Cancer Hospital from May 1, 2007 to
December 1, 2015 and explored the effects of neoadjuvant
chemotherapy combined with intraperitoneal chemother-
apy after intermediate tumor cell reduction on the prognosis
of advanced epithelial ovarian cancer.

2. Materials and methods
2.1 Patients

We obtained approval from the institutional review
board to conduct a retrospective analysis at Peking Univer-
sity Cancer Hospital & Institute. All consecutive patients
with a diagnosis of epithelial ovarian, fallopian tube, or pri-
mary peritoneal cancer treated at our institution from May
1, 2007 to December 1, 2015 were reviewed for eligibility.
We included all NACT patients of 210 with Stage III or IV
disease, which was designated based on the International
Federation of Gynecology and Obstetrics (FIGO) staging
criteria. Among them, 67 patients were lost to follow-up;
12 patients refused surgical treatment at our institution or
received surgical treatment at other hospitals. To distin-
guish GOG252 from interference with bevacizumab, 10 pa-
tients treated with bevacizumab were also excluded. 121
patients with NACT-IDS were actually enrolled at our insti-
tution (Fig. 1). In order to evaluate the impact of intraperi-
toneal chemotherapy on the prognosis, patients withNACT-
IDS were adopted intraperitoneal chemotherapy after May
1, 2013 in our center institution. All enrolled patients were
diagnosed by needle biopsy or laparoscopic biopsy. Since
Poly ADP-ribose Polymerase inhibitor (PARPi) had not
been approved in China at that time, none of the patients in
this study had received PARPi before the initial recurrence.

2.2 Study design
Interval cytoreductive surgical goal of all patients was

to perform satisfactory tumor cell reduction, and the stan-
dard of satisfactory tumor reduction was defined as the size
of residual lesions ≤1 cm. No gross residual lesion was
the ultimate target to pursue. All enrolled patients had a
score of 3 or greater according to the Suidan scoring system
by the Multidisciplinary Team (MDT) [17], so neoadjuvant
chemotherapy was given. The neoadjuvant chemotherapy
regimen was provided as: paclitaxel 175 mg/m2 IV + car-
boplatin (AUC) 5 IV every 3 weeks or paclitaxel 80 mg/m2

IV every week + carboplatin (AUC) 5 IV every 3 weeks.
After 2 to 3 cycles of chemotherapy, the imaging evalua-

Fig. 1. Number of screened and enrolled patients. NACT-
IDS, neoadjuvant chemotherapy followed by interval debulk-
ing surgery; PDS, primary debulking surgery; IP, intraperitoneal
chemotherapy; IV, intravenous chemotherapy.

tion was carried out. If satisfactory tumor cell reduction
was considered byMultidisciplinary Team, intermediate tu-
mor cell reduction was adopted. If satisfactory tumor re-
duction could not be performed, extra chemotherapy should
be carried out for 3 to 4 cycles, followed by intermediate
tumor cell reduction. Therefore, neoadjuvant chemother-
apy cycles ranged from 2 to 6 cycles. All patients were di-
vided into observation group and control group according
to different postoperative chemotherapy regimens. Obser-
vation group (NACT-IDS + IP group) was defined as the
postoperative chemotherapy regimen composed of 3 cycles
of intraperitoneal chemotherapy (paclitaxel 175 mg/m2 IV
+ cisplatin 75 mg/m2 IP every 3 weeks) and subsequent
intravenous chemotherapy. Control group (NACT-IDS +
IV group) was defined as the postoperative chemother-
apy regimen composed of intravenous chemotherapy with
paclitaxel 175 mg/m2 IV + carboplatin (AUC) 5 IV ev-
ery 3 weeks. We believed that no matter the number of
neoadjuvant chemotherapy cycles before surgery, 3 cy-
cles of chemotherapy should be guaranteed after surgery.
Therefore, patients who had received 6 cycles of neoad-
juvant chemotherapy before surgery, the total number of
chemotherapy cycles would reach 9. So both observa-
tion group and control group had 6 to 9 chemotherapy cy-
cles including neoadjuvant chemotherapy and postopera-
tive chemotherapy. In this study, the upper limit of car-
boplatin was 600 mg. This study was more interested in the
efficacy of intraperitoneal chemotherapy after residual le-
sions or not, so the subgroup R0 and non-R0 was analyzed.
This study was a retrospective study, so there was no trial
registration ID.

2.3 Disease assessment

Clinical data collected includes age, FIGO stage,
histologic type, histologic grade, residual lesion size,
chemotherapy cycle (neoadjuvant chemotherapy cycle and
postoperative chemotherapy cycle), CA125 levels at diag-
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Table 1. Baseline characteristics of the study population.
NACT-IDS + IP Group NACT-IDS + IV Group

p-value
(n = 28) (n = 93)

Age, years 55.1 ± 11.4 57.7 ± 10.0 0.252
BMI, kg/m2 23.9 ± 2.5 24.5 ± 2.9 0.337

ECOG >0.999
PS = 0 23 (82.1%) 77 (82.8%)
PS = 1 5 (17.9%) 16 (17.2%)

FIGO stage 0.084
III 16 (57.1%) 69 (74.2%)
IV 12 (42.9%) 24 (25.8%)

Histological subtype >0.999
Serous 28 (100%) 92 (98.9%)
Mucinous 0 (0) 0 (0)
Clear 0 (0) 1 (1.1%)
Endometrioid 0 (0) 0 (0)
Others 0 (0) 0 (0)

Histological grade 0.162
G1 1 (3.6%) 0 (0)
G2 2 (7.1%) 3 (3.2%)
G3 26 (89.3%) 90 (96.8%)

No gross residual 0.168
Yes 17 (60.7%) 69 (74.2%)
No 11 (39.3%) 24 (25.8%)

Combined surgery 0.259
No 25 (89.3%) 79 (84.9%)
Bowel resection 3 (10.7%) 9 (9.7%)
Extensive upper abdominal debulking 0 (0) 5 (5.4%)

Pre-treatment CA125 level >0.999
Normal (<35 U/mL) 0 (0) 1 (1.1%)
Elevated (≥35 U/mL) 28 (100%) 92 (98.9%)

CA125 decreased after surgery
<93% 13 (46.4%) 27 (29.0%) 0.086
≥93% 15 (53.6%) 66 (71.0%)

NACT cycles
≤3 20 (71.4%) 77 (82.8%) 0.186
>3 8 (28.6%) 16 (17.2%)

Total chemotherapy cycles 0.186
≤6 8 (28.6%) 16 (17.2%)
>6 20 (71.4%) 77 (82.8%)

PS, performance status; NACT, neoadjuvant chemotherapy; NACT-IDS, neoadjuvant chemotherapy fol-
lowed by interval debulking surgery; IP, intraperitoneal chemotherapy; IV, intravenous chemotherapy.

nosis, CA125 level within 1 month after surgery, CA125
level at the end of treatment, postoperative intraperi-
toneal chemotherapy, date of the first recurrence, platinum-
sensitive relapse or not, platinum-resistant relapse or not,
progression-free survival (PFS) and overall survival (OS).
The decrease rate of CA125 after tumor reduction was cal-
culated with the following formula: [(preoperative value of
CA125 – postoperative value of CA125)/preoperative value
of CA125] × 100%. The results calculated by this formula
was converted into a dichotomous variable according to the
median. After every 3 chemotherapy cycles, the efficacy

was evaluated according to RECIST 1.1 version of the ef-
ficacy evaluation standard for solid tumors.

The date of the first recurrence was defined as the time
of imaging discovery of the lesion after completing the last
chemotherapy. PFS was defined as the time from the end
of the last chemotherapy to the first recurrence. OS was de-
fined as the time from diagnosis to death or the last follow-
up date. Platinum-sensitive relapse was defined as the first
recurrence 6 months or more after the last chemotherapy
and platinum-resistant relapse was defined as the first recur-
rence within 6months after the last chemotherapy. No gross

240

https://www.imrpress.com


Fig. 2. Intraperitoneal chemotherapy and R0 tumor reduction are the influencing factors of progression-free survival. (A) Uni-
variate analysis results of the effects of intraperitoneal chemotherapy after interval debulking surgery on progression-free survival. (B)
Univariate analysis results of the effects of R0 tumor reduction after interval debulking surgery on progression-free survival. R0: no
gross residual after interval debulking surgery; R1: the size of residual lesions ≤1 cm after interval debulking surgery; R2: the size of
residual lesions >1 cm after interval debulking surgery.

residual lesion after interval debulking surgery was defined
as R0 tumor reduction (R0). The postoperative residual le-
sions with a diameter>1 cm were defined as unsatisfactory
tumor reduction. The postoperative residual lesions with a
diameter ≤1 cm but no gross residual lesion were defined
as satisfactory tumor reduction. Both of them were defined
as non-R0 tumor reduction (non-R0).

2.4 Data analysis

Continuous variables were presented as mean ± stan-
dard deviation and categorical variables were described as
numbers with percentages. Differences in features among
treatment groups were analyzed with independent t test
or chi-square test. Univariate and multivariable cox re-
gression was conducted for OS and PFS. Competing risk
model was conducted for platinum-sensitive relapse and
platinum-resistant relapse. Hazard ratios were calculated
with a 95% confidence interval. Kaplan-Meier method was
used to compare survival curves among groups. All analy-
ses were conducted with SPSS 22.0 (IBM Corporation, Ar-
monk, NY, USA) and STATA 12.0 (Stata Corporation, Col-
lege Station, TX, USA) and a two-sided p< 0.05 indicated
the statistical significance.

3. Results
3.1 Descriptions of the patients

There were 28 patients in the NACT-IDS + IP group
and 93 patients in the NACT-IDS + IV group, with mean
age of 55.1 ± 11.4 years and 57.7 ± 10.0 years, respec-
tively. All factors were comparable between NACT-IDS +
IP group andNACT-IDS+ IV group (all p> 0.05) (Table 1).

3.2 Survival analysis according to PFS and OS

77 (63.6%) patients suffered death and 105 (86.8%)
patients sufferred progression. The univariate and multi-
variate analysis results of NACT-IDS patients according to
PFS and OS were in Table 2. The NACT-IDS + IP group
showed significantly better PFS compared with NACT-IDS
+ IV group (median PFS, 20 month vs 17 month, p =
0.044, respectively) (Fig. 2). Patients with no gross resid-
ual showed nearly significantly better PFS compared with
those with gross residual (median PFS, 20 month vs 15
month, p = 0.052, respectively) (Fig. 2). Multivariate Cox
analysis showed that intraperitonal chemotherapy and no
gross residual were independent factors for PFS, with HRs
of 0.560 (95% CI, 0.342–0.918, p = 0.022) and 0.578 (95%
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Table 2. Univariate and multivariate cox analysis results according to PFS and OS.
Univariate cox analysis Multivariate cox analysis

PFS OS PFS OS

Median
(month)

HR (95% CI) p Median
(month)

HR (95% CI) p HR (95% CI) p HR (95% CI) p

NACT cycles
≤3 14 Ref 0.816 42 Ref 0.969
>3 19 0.942 (0.572–1.552) 52 0.989 (0.553–1.766)

No gross residual
No 15 Ref 0.052 44 Ref 0.314 Ref 0.024 Ref 0.314
Yes 20 0.66 (0.434–1.004) 57 0.782 (0.484–1.262) 0.615 (0.43–0.939) 0.782 (0.484–1.262)

Intraperitoneal chemotherapy
No 17 Ref 0.044 51 Ref 0.443 Ref 0.024
Yes 20 0.605 (0.371–0.987) 57 0.801 (0.455–1.411) 0.567 (0.346–0.928)

CA125 decrease after surgery
<93% 17 Ref 0.243 46 Ref 0.352
≥93% 20 0.786 (0.525–1.177) 57 0.801 (0.501–1.281)

NACT, neoadjuvant chemotherapy; PFS, progression-free survival; OS, overall survival.

CI, 0.377–0.887, p = 0.012). There was no independent
factor associated with OS (Table 2).

Patients were divided into four groups using intraperi-
tonal chemotherapy and R0 tumor reduction: R0 + IP, R0
+ IV, Non-R0 + IP and Non-R0 + IV group. Significant
difference in PFS was detected among the four groups. In
patients with R0 tumor reduction, IP patients showed sig-
nificantly better PFS, bonferronei adjusted p = 0.036; how-
ever, in patients without R0 tumor reduction, no significant
difference was detected between IP and IV group, bonfer-
ronei adjusted p = 0.28 (Fig. 3).

3.3 Survival analysis according to platinum-sensitive
recurrence and platinum-resistance recurrence

80 (66.1%) patients suffered platinum-sensitive re-
currence and 25 (20.7%) patients suffered platinum resis-
tance recurrence. The rates of platinum-sensitive recur-
rence, platinum-resistance recurrence and non-recurrence
in NACT-IDS + IP groupwere 53.6% (15/28), 17.9% (5/28)
and 28.5% (8/28), respectively. The rates of platinum-
sensitive recurrence, platinum resistance recurrence and
non-recurrence in the NACT-IDS + IV group were 69.9%
(65/93), 21.5% (20/93) and 8.6% (8/93), respectively.
There was a statistical difference in recurrence rate between
the two groups (χ2 = 6.501, p = 0.039). The univari-
ate and multivariate analysis results according to platinum-
sensitive recurrence and platinum resistance recurrence
were in Table 3. Intraperitoneal chemotherapy was nearly
significant for platinum-sensitive recurrence with the HR
of 0.680 (95% CI, 0.390–1.186, p = 0.175). No gross resid-
ual was nearly significant for platinum-resistant recurrence
with the HR of 0.468 (95% CI, 0.204–1.072, p = 0.073).

3.4 Toxicity associated with adjuvant chemotherapy

There were no significant differences of grade 3–4
toxicities, abdominal pain, treatment delays, dose reduc-
tions, and treatment modifications in NACT-IDS + IP group
an NACT-IDS + IV group (Table 4). The completion rate of
3 cycles of intraperitoneal chemotherapy in the NACT-IDS
+ IP group was 89.3% (25/28). One patient only completed
1 cycle of intraperitoneal chemotherapy due to chemother-
apy tube blockage and two patients only completed 2 cycles
of intraperitoneal chemotherapy due to pain intolerance and
incomplete ileus.

4. Discussion
Preclinical and pharmacokinetic data showed that the

drug concentration could be increased by several times af-
ter intraperitoneal administration, thus reducing systemic
absorption. Due to the penetrating depth of chemotherapy
drug was limited to the peritoneal surface of tumors with a
diameter of several millimeters [18,19], therefore, intraperi-
toneal chemotherapy is most suitable for satisfactory ovar-
ian cancer tumor cell reduction with small lesions or with-
out residual lesions [20,21]. The NCCN guidelines recom-
mend IP chemotherapy as an alternative after satisfactory
tumor cell reduction in FIGO Stages II and III epithelial
ovarian cancer [22]. To date, the strongest evidence for the
benefits of intraperitoneal chemotherapy comes from GOG
172, in which a total of 429 patients with Stage III epithe-
lial ovarian cancer after PDS (residual lesion <1 cm) were
randomly assigned to 6 cycles of IV paclitaxel (135 mg/m2

D1) + IV cisplatin (75 mg/m2 D2) or 6 cycles of IV pacli-
taxel (135 mg/m2 D1) + IP cisplatin (100 mg/m2 D2) and
IP paclitaxel (60 mg/m2 D8). The results showed that the
PFS of patients receiving intraperitoneal chemotherapy was
23.8 vs 18.3 months of intravenous chemotherapy, with the
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Table 3. Univariate and multivariate competitive risk model results according to platinum-sensitive recurrence and
platinum-resistant recurrence.
Univariate Multivariate

platinum-sensitive
recurrence

platinum-resistant
recurrence

platinum-sensitive
recurrence

platinum-resistant
recurrence

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p

NACT cycles
≤3 Ref 0.874 Ref 0.252
>3 1.035 (0.522–2.052) 0.598 (0.203–1.762)

No gross residual
No Ref 0.849 Ref 0.073 Ref 0.073
Yes 1.05 (0.630–1.751) 0.468 (0.204–1.072) 0.468 (0.204–1.072)

Intraperitoneal chemotherapy
No Ref 0.175 Ref 0.532 Ref 0.175
Yes 0.680 (0.390–1.186) 0.706 (0.237–2.100) 0.680 (0.390–1.186)

CA125 decrease after surgery
<93% Ref 0.899 Ref 0.408
≥93% 0.999 (0.999–1.000) 1.000 (0.999–1.000)

NACT, neoadjuvant chemotherapy.

Fig. 3. Analysis of the progression-free survival and overall survival based on intraperitoneal chemotherapy and R0 tumor
reduction. (A) The effects of R0 tumor reduction and intraperitoneal chemotherapy after interval debulking surgery on progression-free
survival. (B) The effects of R0 tumor reduction and intraperitoneal chemotherapy after interval debulking surgery on overall survival.
R0: no gross residual after interval debulking surgery; Non-R0: the size of residual lesions ≤1 cm or >1 cm after interval debulking
surgery; IP, intraperitoneal chemotherapy; IV, intravenous chemotherapy.
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Table 4. Toxicity associated with chemotherapy after NACT-IDS.
NACT-IDS + IP Group NACT-IDS + IV Group

p-value
(n = 28) (n = 93)

Grade 3–4 toxicity 0.376
Yes 10 (35.7%) 42 (45.2%)
No 18 (64.3%) 51 (54.8%)

Abdominal pain 0.680
Yes 1 (3.6%) 7 (7.5%)
No 27 (96.4%) 86 (92.5%)

Treatment delay 0.290
Yes 4 (14.3%) 22 (23.7%)
No 24 (85.7%) 71 (76.3%)

Dose reduction >0.999
Yes 2 (7.1%) 6 (6.5%)
No 26 (92.9%) 87 (93.5%)

Treatment modification 0.683
Yes 1 (3.6%) 8 (8.6%)
No 27 (96.4%) 85 (91.4%)

HR of 0.80 (95% CI 0.64–1.00, p = 0.05) and the OS of pa-
tients receiving intraperitoneal chemotherapy was 65.6 vs
49.7 months of intravenous chemotherapy, with the HR of
0.75 (95% CI 0.58–0.97, p = 0.03). However, only 42%
of women received all six cycles of the IP protocol in the
initial treatment due to grade-3 and grade-4 adverse events.
The main reasons for withdrawal are catheter-related, such
as infection and blockage [13]. In addition, questions were
raised about the tolerance of the control group after the re-
sults were published as only 83% of patients received all
six cycles of intravenous chemotherapy and were less than
the patients expected to be treated with carboplatin and pa-
clitaxel. To address these questions, combined with main-
tenance therapy, the GOG 252 study was conducted. A to-
tal of 1560 patients enrolled in GOG 252 were randomly
divided into one of three regimens after primary tumor re-
duction: paclitaxel (80 mg/m2) IV on D1, D8, and D15 +
carboplatin (AUC = 6) IV on D1 every 21 days, paclitaxel
(80 mg/m2) IV on D1, D8, and D15 + carboplatin (AUC =
6) IP on D1 every 21 days, and paclitaxel (135 mg/m2 D1)
IV + cisplatin (75 mg/m2 D2) IP + paclitaxel (60 mg/m2

D8) IP every 21 days. All groups were given bevacizumab
(15 mg/kg, every 21 days) from the cycle 2 to cycle 22. In
this study, there was no statistically significant difference in
PFS among the three groups (24.9 vs 27.4 vs 26.2 months),
unlike GOG 172 [13]. However, some scholars suggested
that the addition of bevacizumab interfered with the inter-
pretation of negative PFS and OS end points [23,24].

The two large-scaled randomized controlled studies
do provide contrary conclusions, indicating that the effi-
cacy of intrapitoneal chemotherapy after tumor reduction
in epithelial ovarian cancer remained controversial. Un-
fortunately, as more effective maintenance treatments and
the deeper understanding of BRCA/HRD influence first-
line treatment regimens, it is increasingly difficult to define

the role of intraperitoneal chemotherapy in the treatment
[25]. In addition, the patients enrolled in the above two
studies all underwent primary tumor cell reduction of ovar-
ian cancer, and the efficacy of neoadjuvant chemotherapy
combined with intraperitoneal chemotherapy after interme-
diate tumor cell reduction was seldom clinically evaluated.
In view of the above situation, this study reviewed the early
NACT-IDS cases in our center and the enrolled patients did
not receive any maintenance therapy or targeted therapy
from the end of chemotherapy to first recurrence so as to
exclude the interference factors of other drugs. Therefore,
the study could objectively evaluate the role of intraperi-
tonal chemotherapy in the patients with NACT-IDS. In ad-
dition, in this study, the intraperitoneal chemotherapy reg-
imen (paclitaxel 175 mg/m2 IV D1 + cisplatin 75 mg/m2

IP D1 every 21 days) was different from that in GOG 172
and GOG 252 (paclitaxel 135 mg/m2 IV D1 + cisplatin 75
mg/m2 IP D2 + paclitaxel 60 mg/m2 IP D8 every 21 days)
and we called it the modified intraperitoneal chemotherapy,
in which only 3 cycles were given after intermediate tumor
cell reduction. Then subsequent intravenous chemotherapy
was supplemented. The completion rate of 3 cycles of in-
traperitoneal chemotherapywas 89.3% in this study, and the
differences of grade 3–4 toxicities, abdominal pain, treat-
ment delays, dose reductions, and treatment modifications
were not statistically significant, indicating the clinical fea-
sibility and security.

The results suggested that intraperitoneal chemother-
apy was an independent influencing factor of PFS and
R0+IP group had the best prognosis for PFS. However, no
survival benefit was observed. This part of patients might
receive PARPi, bevacizumab or immunotherapy in subse-
quent recurrence, which weakened the impact of intraperi-
toneal chemotherapy on OS. In addition, this study also
provided corresponding answers to the question whether
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more cycles of neoadjuvant chemotherapy would induce
drug-resistant relapse. Chemotherapy cycles (≤3 and >3)
were not the influencing factors of PFS or OS and did not
affect platinum-sensitive relapse or platinum-resistant re-
lapse. The number of cycles of neoadjuvant chemotherapy
did not determine the prognosis and only R0 tumor reduc-
tion and intraperitoneal chemotherapy after surgery could
improve the PFS of patients. Cox analysis also showed that
more than 3 cycles of neoadjuvant chemotherapy did not
correlate with platinum-resistant recurrence.

In addition, we also analyzed the correlation be-
tween the decrease in postoperative CA125 and platinum-
sensitive/platinum-resistant relapse. In the past, perioper-
ative CA125 levels was mainly used to evaluate the im-
pact on PFS and OS, or to guide the timing of surgery for
intermediate tumor cell reduction [26–28]. The correla-
tion between perioperative CA125 decrease and platinum-
sensitive or platinum-resistant relapse was rarely described.
The decrease in postoperative CA125 was not related to
platinum-sensitive recurrence or platinum-resistant recur-
rence, and could not be used as an indicator to determine
the prognosis of recurrence.

In the retrospective study, the subjective bias of the
operators existed in determining the timing of surgery and
the use of postoperative intraperitoneal chemotherapy was
also influenced by the patients’ own factors, such as the
combination of medical diseases and economic factors.
Therefore, it was difficult to strictly achieve the balance
among various study groups. In addition, the patient data
from a single institution can also lead to the bias in the study
results. Therefore, larger-scaled multi-center prospective
studies are required for providing more accurate data in the
future. In addition, it is hard to illustrate results without
statistical difference due to the insufficient power.

5. Conclusions

Neoadjuvant chemotherapy combined with intraperi-
toneal chemotherapy after interval debulking surgery could
improve the PFS of patients with advanced epithelial ovar-
ian cancer compared to intravenous chemotherapy without
significant differences in toxicity.
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