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Abstract

Purpose To evaluate the outcomes of intraperitoneal chemotherapy (IP) compared with those of intravenous chemotherapy
(IV) in patients with advanced ovarian cancer after neoadjuvant chemotherapy (NACT) and interval debulking surgery (IDS)
or primary debulking surgery (PDS).

Methods Patients with advanced epithelial ovarian carcinoma treated with PDS or NACT and IDS from 2006 to 2015 were
identified. Comparative statistics were used to evaluate covariates, and survival rates were calculated using the Kaplan—-Meier
method and compared with log-rank tests.

Results Sixty-six patients received NACT followed by IDS with residual disease of <1 cm; 42 of these patients (63.6%)
received IP therapy; and 24 patients (36.3%) had IV therapy only after IDS. The median progression-free survival (PFS)
was 16.0 months in the IP group and 13.5 months in the IV group (p =0.13). The estimated median overall survival (OS)
was 64.0 months with IP and 50.0 months with IV (p =0.44). During the same study period, 149 patients underwent optimal
PDS after which 93 patients (62.4%) received IP and 56 patients (37.6%) were given IV chemotherapy. Patients after [P dem-
onstrated improved survival outcomes when compared to patients after IV therapy. The median PFS was 28.0 months after
IP and 16.5 months after IV (p =0.0006), and the median OS was not reached for IP and 50.0 months after IV (p <0.0001).
Conclusions Although IP chemotherapy after PDS is associated with improved survival, IP therapy after NACT and IDS,
despite high rates of completion, may not have the same degree of survival advantage over IV therapy.

Keywords Ovarian cancer - Neoadjuvant chemotherapy - Intraperitoneal chemotherapy - Intravenous chemotherapy -
Primary debulking surgery - Platinum chemotherapy

Introduction preferred goal to resect all visible disease. However, opti-

mal debulking may not be feasible in cases with extensive

Standard treatment of ovarian cancer involves primary
debulking surgery (PDS) followed by platinum—taxane-
based chemotherapy. At a minimum, the aim of PDS is
optimal debulking defined by disease less than 1 cm in
maximum diameter at the completion of surgery, with the
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tumor burden preventing complete resection or coexisting
medical comorbidities that deem patients unfit for surgical
intervention.

Suboptimal debulking defined as residual disease greater
than 1 cm in maximum diameter at PDS confers a signifi-
cantly worse survival than PDS with optimal debulking [1,
2]. For patients who are unlikely to achieve optimal PDS, an
alternative treatment strategy of neoadjuvant chemotherapy
(NACT) followed by interval debulking surgery (IDS) was
adopted in an effort to reduce the rates of suboptimal PDS
and, in turn, theoretically improve survival. Two large rand-
omized-controlled phase III trials have shown that this regi-
men was not inferior to PDS for patients with advanced stage
epithelial ovarian cancer [3, 4]. Though controversial, these
results support NACT with IDS as an acceptable treatment
option for patients who are unlikely to achieve optimal PDS.
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Nationally, there has been a gradual increase in the uptake of
NACT for patients with both stage III and IV diseases [5].

Platinum-taxane-based intraperitoneal (IP) chemotherapy
has been shown to improve survival in optimally debulked
advanced stage ovarian cancer patients in several rand-
omized--controlled trials [6, 7]. The Gynecologic Oncol-
ogy Group (GOG) 172 trial found a 16-month improvement
in overall survival in patients treated with IP chemotherapy
after optimal PDS compared to patients treated with the con-
ventional intravenous (IV) therapy [8]. This led the National
Cancer Institute (NCI) to issue a clinical statement endorsing
the use of IP chemotherapy in this patient population [9].

A standard chemotherapy regimen has not been estab-
lished in patients who undergo NACT with optimal IDS.
At our two institutions, we have been recommending IP
chemotherapy after NACT and optimal IDS based on the
prior phase III studies after optimal PDS and the NCI clini-
cal announcement, hypothesizing that this strategy would
improve survival outcomes relative to additional IV chemo-
therapy after IDS. The purpose of this study is to evaluate
the progression-free survival (PFS) and overall survival (OS)
of IP chemotherapy compared with that of IV chemotherapy
in our patients with epithelial ovarian cancer treated with
NACT followed by IDS as well as to compare the survival
rates of IP and IV chemotherapy following PDS.

Materials and methods

After Institutional Review Board approval was obtained, all
patients diagnosed with FIGO stage IIIC or IV epithelial
ovarian, fallopian tube or primary peritoneal carcinoma at
our two academic tertiary care centers between June 2006
and May 2015 were identified. Patients who received non-
platinum-based chemotherapy regimens and patients who
did not receive their chemotherapy after PDS or IDS at our
institutions were excluded. Patient demographics, clinical
data, chemotherapy details, and survival outcomes were
abstracted from medical records.

The decision to proceed with PDS or NACT was based
on multiple factors including the extent of disease assessed
on exam and imaging and the patient’s performance status,
age, and medical comorbidities. Prior to NACT initiation,
the diagnosis of Miillerian carcinoma was confirmed by
biopsy or cytology along with CA-125/CEA ratio greater
than 30. The utility and timing of IDS for eligible patients
were decided upon review after at our divisional treatment
planning conference.

Debulking status was determined by operative findings
reporting the largest tumor size at the completion of cytore-
ductive surgery. Optimal debulking was defined as maximal
tumor diameter less than or equal to 1 cm, while subopti-
mal debulking was assigned if the largest tumor diameter
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was greater than 1 cm. Patients who received at least one
IP chemotherapy cycle following optimal IDS were catego-
rized as the IP group, while patients who only received IV
chemotherapy following optimal IDS were designated as the
IV group. Disease recurrences were identified by measur-
able disease on imaging, which was obtained as clinically
indicated, or pathology. PFS was measured from the date
of diagnosis to the date of first recurrence, while OS was
measured from the date of diagnosis to the date of death or
last contact.

Median values and standard deviations were used to
describe continuous data, and categorical variables were dis-
played as totals and frequencies. Categorical covariates were
compared using Chi-square analyses, and continuous covari-
ates were compared using two-tailed independent samples
t tests, and Mann—Whitney tests. Survival rates were calcu-
lated using the Kaplan—-Meier method. Log-rank tests and
Cox regression analyses were used to determine associations
with patient characteristics, stage, residual disease, BRCA
mutation status, and treatment routes for univariate and mul-
tivariate analyses, respectively. All statistical analyses were
performed using R Studio. The two-sided significance level
was set at p <0.05.

Results
Breakdown of all patients

Two hundred and sixty-five subjects were diagnosed with
FIGO stage IIIC or IV epithelial ovarian, tubal, or primary
peritoneal carcinoma during this time period (Fig. 1), and of
these, 178 underwent PDS (67.2%) and 87 received NACT
(32.8%). Among the patients who had PDS, 149 were opti-
mally cytoreduced (83.7%).

Characteristics of patients who underwent NACT
followed by IDS

Among the 87 receiving NACT, 67 underwent IDS (77.0%)
and all but three were optimally cytoreduced. The remaining
17 patients (19.5%) either died of disease or had disease pro-
gression during NACT and subsequently started the second-
line chemotherapy without undergoing IDS.

After receiving NACT followed by optimal IDS, 42 of
66 patients received IP chemotherapy (63.6%), while the
remaining 24 patients received IV chemotherapy (36.4%).
Genetic testing in 35 of 66 patients (53.0%) identified BRCA
mutations in 11 patients (11 of 35, 31.4%). Patients who
underwent BRCA testing were more likely to receive IP
chemotherapy following NACT. Among NACT patients,
there were no significant differences in age at diagnosis,
body mass index, race, origin of disease, histologic subtype,
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Fig. 1 Breakdown of patients included by type of upfront therapy

stage, tumor grade, residual disease at the conclusion of
IDS, cancer antigen 125 (CA-125) levels, and platelet levels
between the two groups (Table 1).

Of the 66 patients who underwent NACT followed by
optimal IDS included in the analysis, 35 (53.0%) had stage
IIIC disease and 31 (47.0%) had stage IV disease (Tables 1,
2). At the conclusion of IDS, 35 patients (53.0%) had no
gross residual disease, 13 (19.7%) had residual tumor diam-
eter of 1-5 mm, 16 (24.2%) had residual tumor diameter of
6-10 mm, and 2 (3.0%) were reported as optimal debulking
without residual tumor measurements.

The median number of NACT cycles was three (range
3-8). Twenty-seven patients (40.9%) received a platinum
agent (cisplatin or carboplatin) and a taxane (paclitaxel or
docetaxel) every 3 weeks, and 39 patients (59.1%) received
a platinum agent with divided-dose paclitaxel either every 7
or 10 days in the neoadjuvant setting. One patient received
bevacizumab with her NACT regimen and was excluded
from the analysis.

IP ports were placed at the time of IDS in 44 patients (44
of 66, 66.7%) and after IDS in one patient (1 of 66, 1.5%).
Twenty-one patients (21 of 66, 31.8%) did not have IP ports
placed. Of the 45 patients with IP ports, 42 received at least
one cycle of IP chemotherapy (42 of 45, 93.3%). Six of the
forty-two patients (14.3%) who received IP chemotherapy
were unable to complete the prescribed dose of three or four

cycles and subsequently were switched to IV chemotherapy.
Of the six patients who discontinued IP chemotherapy, five
were due to adverse effects and one was due to IP port extru-
sion. The remaining 24 patients received IV chemotherapy
exclusively (24 of 66, 36%).

For all patients after NACT and IDS, the median num-
ber of postoperative chemotherapy cycles was three (range
2-6). The median number of postoperative cycles for the IP
group was four (range 2—6) and that for the IV group was
three (range 1-6). The majority of the IP group patients (27
of 42 patients, 64.3%) were treated with either the GOG
172 regimen or a modified GOG 172 regimen consisting of
IV paclitaxel, IP cisplatin, and IP paclitaxel. Ten patients
(23.8%) received IP cisplatin alone, two (4.8%) received IP
cisplatin with IV docetaxel due to a prior reaction to pacli-
taxel, and the remaining three (7.1%) received IP carboplatin
doublets with other chemotherapy agents. Among the IV
group, 13 patients (52.0%) were administered chemotherapy
every 3 weeks and 12 (48.0%) received chemotherapy every
7-10 days.

Characteristics of patients who underwent optimal
PDS

There were 149 patients who underwent optimal PDS; and
of these, 93 received IP therapy (62.4%) and 56 were treated
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Table 1 Cohort characteristics
of patients undergoing
neoadjuvant chemotherapy
and optimal interval debulking
surgery

with IV therapy (37.6%). Their demographics and character-
istics are listed in Table 2. Patients who received IP chemo-
therapy were younger than those who underwent IV chemo-
therapy (median age 54 years versus 61 years, p=0.004).

@ Springer

Variable Chemotherapy route after NACT and IDS (n)  p value
IP group (n=42) IV group (n=24)
Age, years, median (range) 60.0 (35-76) 59.0 (46-86) 0.54
BMI, kg/mz, median (range) 25.5 (18.8-38.5) 25.1 (20.4-37.6) 0.89
Race (%) 0.64
White 22 (52.4%) 12 (50.0%)
Non-white 20 (47.6%) 11 (45.8%)
Unknown 0 (0.0%) 1(4.2%)
BRCA (%) 0.03
lor2 10 (23.8%) 1(4.2%)
Negative 17 (40.5%) 7 (29.2%)
Unknown 15 (35.7%) 16 (66.7%)
Origin (%) 0.83
Ovary 26 (61.9%) 13 (54.2%)
Fallopian tube 6 (14.3%) 4 (16.7%)
Primary peritoneal 10 (23.8%) 7 (29.2%)
Histology (%) 0.30
Serous 33 (82.5%) 19 (90.5%)
Non-serous 6 (15.0%) 1(4.8%)
Unknown 1(2.5%) 1 (4.8%)
Grade (%) 0.17
1-2 6 (14.3%) 7(29.2%)
3 35 (83.3%) 14 (58.3%)
Unknown 1(2.4%) 3(12.5%)
Stage (%) 0.34
1 24 (57.1%) 10 (41.7%)
v 18 (42.9%) 14 (58.3%)
NACT regimen (%) 0.34
Every 3 weeks 15 (35.7%) 12 (50.0%)
Divided dose 26 (61.9%) 11 (45.8%)
Unknown 1(2.4%) 1(4.2%)
NACT cycles, median (range) 3(3-8) 3(3-6) 0.54
Chemotherapy cycles after IDS, median (range) 4 (2-6) 3 (1-6) 0.06
Residual disease (%) 0.23
0 mm 26 (61.9%) 10 (41.7%)
1-5 mm 6 (14.3%) 7 (29.2%)
5-10 mm 9 (21.4%) 4 (16.7%)
Unknown 1(2.4%) 1(4.2%)
CA-125 at diagnosis, median (range) 1597.1 (59.4-13510.2) 925.5 (62.4-20631.0) 0.59
CA-125 preoperative, median (range) 32.0 (4.7-544.5) 39.7 (4.2-360.5) 0.55
Platelets at diagnosis, median (range) 393 (173-765) 354.5 (181-667) 0.36
Platelets preoperative, median (range) 249 (88-536) 208.5 (104-501) 0.25
Albumin level at diagnosis, median (range) 3.7 (2.2-4.6) 3.6 (2.94.5) 0.31
Albumin level preoperative, median (range) 4.1 (3.5-5.2) 4.0 (2.94.8) 0.33

NACT neoadjuvant chemotherapy, /DS interval debulking surgery, /P intraperitoneal, /V Intravenous, CA-

125 cancer antigen 125

Ninety-nine patients (66.4%) underwent genetic testing and
25 patients (11 of 99, 25.3%) were identified as BRCA muta-
tion carriers. Genetic testing in 35 of 66 patients (53.0%)
identified BRCA mutations in 11 patients (11 of 35, 31.4%).
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Table? Cohort cha.ractcr.istics Variable Chemotherapy route after PDS (n) p value
of patients undergoing primary
debulking surgery IP group (n=93) IV group (n=56)
Age, years, median (range) 54.0 (25-81) 61.0 (37-84) 0.004
BMI, kg/mz, median (range) 25.3 (18.6-40.9) 26.3 (17.3-50.2) 0.55
Race (%) 0.08
White 26 (28.0%) 24 (42.9%)
Non-white 66 (71.0% 31 (55.4%)
Unknown 1(1.1%) 1(1.8%)
BRCA (%) 0.31
lor2 16 (17.2%) 9 (16.1%)
Negative 50 (53.8%) 24 (42.9%)
Unknown 27 (29.0%) 23 (41.1%)
Origin (%) 0.47
Ovary 59 (63.4%) 31 (55.4%)
Fallopian tube 20 (21.5%) 17 (30.4%)
Primary peritoneal 14 (15.1%) 8 (14.3%)
Histology (%) 1.00
Serous 74 (79.6%) 45 (80.4%)
Non-serous 19 (20.4%) 11 (19.6%)
Grade (%) 0.83
1-2 12 (12.9%) 6 (10.7%)
3 78 (83.9%) 50 (89.3%)
Unknown 3(3.2%) 0 (0.0%)
Stage (%) 0.12
1 83 (89.2%) 44 (78.6%)
v 10 (10.8%) 12 (21.4%)
Residual disease (%) 0.58
0 mm 42 (45.2%) 29 (51.8%)
1-5 mm 27 (29.0%) 18 (32.1%)
5-10 mm 17 (18.3%) 7 (12.5%)
Unknown 7(7.5%) 2 (3.6%)
Chemotherapy cycles after PDS, median (range) 6 (5-8) 6 (2-7) 0.31
CA-125 at diagnosis, median (range) 458.7 (6.0-35093.7)  217.8 (8.8-12957.0)  0.03
Platelets at diagnosis, median (range) 334 (173-966) 331 (136-714) 0.55
Albumin level at diagnosis, median (range) 4.1 (2.9-5.1) 4.1 (3.0-4.7) 0.75

PDS primary debulking surgery, /P Intraperitoneal, /V Intravenous, CA-125 cancer antigen 125

Patients who received IP chemotherapy had higher levels
of CA-125 compared to patients who received IV therapy
(median 458.7 versus 217.8 U/mL, p =0.03). There were
no significant differences in body mass index, race, origin
of disease, histologic subtype, stage, tumor grade, BRCA
mutation status, residual disease at the conclusion of PDS,
and platelet levels between the two groups.

IP ports were placed in 101 patients (101 of 149, 69.8%);
and of these, 78 were placed at the time of PDS (78 of
101, 77.2%) and 23 were placed postoperatively (23 of
101, 22.8%). Of the 101 patients with IP ports, 93 patients
received at least one cycle of IP chemotherapy (92.1%).
Twenty-seven patients (27 of 93, 29.0%) were unable to
complete the prescribed dose of six cycles and were switched

to IV chemotherapy. Of the 27 patients who discontinued IP
chemotherapy, 16 (59.3%) were due to adverse effects, 4
(14.8%) were due to patient preference for IV chemotherapy,
3 (11.1%) were due to IP port malfunction, 2 (7.4%) were
due to port extrusion, and 2 (7.4%) were discontinued due
to unknown reasons.

The median number of chemotherapy cycles was six
(range 2-8) for the entire cohort and also six for both the IP
group and the IV group. Among the IP group, 71 (71 of 93,
76.3%) were treated with either the GOG 172 or a modified
GOG 172 regimen including IV paclitaxel, IP cisplatin, and
IP paclitaxel. Nine patients (9 of 93, 9.7%) were adminis-
tered IP cisplatin alone and six patients (6 of 93, 6.5%) were
given IP cisplatin with IV paclitaxel. For seven patients,
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their chemotherapy regimens were unknown. Among the
patients who exclusively received IV chemotherapy, 30
patients (30 of 56, 53.6%) received chemotherapy every
3 weeks, 24 patients (24 of 56, 42.9%) were given chemo-
therapy every 7-10 days, and for 2 patients, the chemother-
apy regimens were unknown.

Survival outcomes for patients who underwent
NACT and IDS and patients after PDS

Of the 66 patients who received chemotherapy after IDS,
six are without evidence of disease (9.1%), 39 recurred
and are currently alive (59.1%), and 21 recurred and
died of disease (31.8%), over a median follow-up period
of 52.0 months (range 4.0—123.0 months). Specifically,
the median follow-up time for the 6 patients without a
recurrence was 36.0 months (range 18.0-71.0 months).
In the IP group, PFS was 16.0 months (Fig. 2a) and OS
was 64.0 months (Fig. 2b) compared to a median PFS of
13.5 months and OS of 50.0 months in the IV group. The
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IP: intraperitoneal
IV: intravenous

median PFS after IDS was 11.5 months in the IP group
and 10.0 months in the IV group. These differences in
survival are not statistically significant. When evaluating
the 35 patients who underwent IDS to no gross residual,
there remained no difference in PFS and OS between the
IP and IV groups.

Of the 149 patients who underwent PDS, 44 are without
evidence of disease (29.5%), 51 recurred and currently
alive with disease (34.2%) and 54 died of disease (36.2%).
The patients who underwent optimal PDS and received IP
therapy demonstrated a survival benefit when compared to
the patients who underwent optimal PDS followed by IV
therapy. The median PFS in the IP group was 28.0 months
(Fig. 2c¢) and median OS was not yet reached (Fig. 2d),
while the median PFS in the IV group was 16.5 months
(»p=0.0005) and median OS was 50.0 months (p <0.0001).
After controlling for age, stage, BRCA mutation, and
residual tumor volume in a Cox proportional hazards
model, IP therapy after PDS had improved PFS (HR 0.54,
95% CI 0.36-0.83, p=0.004) and OS (HR 0.39, 95% CI
0.22-0.69, p=0.001).
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Discussion

Intraperitoneal therapy has been shown to have a survival
advantage in patients with stage III epithelial ovarian can-
cer who have undergone optimal primary cytoreductive
surgery in three randomized phase III GOG trials [6-8],
leading to the landmark 2006 NCI clinical announcement
recommending the use of IP therapy in optimally debulked
patients [9]. However, the recently presented preliminary
results of the phase IIl randomized GOG 252 trial did not
conclusively show a survival difference between patients
who received IV dose-dense chemotherapy and patients
who received IP chemotherapy after optimal PDS [10],
raising questions regarding the benefit of IP chemotherapy
compared to dose-dense IV chemotherapy. The interpre-
tation of these results remains controversial due to the
addition of bevacizumab to all study arms, which is largely
considered to be a confounding factor.

We studied patients who underwent PDS and patients
who received NACT followed by IDS during the same
time period. Our rates of IP chemotherapy administra-
tion are higher than what had been recently reported in a
prospective cohort study evaluating the use of IP chemo-
therapy after optimal PDS at six National Comprehensive
Cancer Network institutions: 62.8% of patients after PDS
and 65.6% of patients after NACT and IDS received IP
chemotherapy in this study compared to 41% in the prior
published study [11].

Our results show a significant benefit in both PFS
and OS with IP chemotherapy following PDS, but this
advantage was not seen in the NACT cohort following
IDS. PES after IDS are nearly the same for the two groups
(11.5 months in IP group versus 10.0 months in IV group),
and the difference in OS, while favoring IP, was not statis-
tically different, although our OS data are still immature.
In addition, the difference seen may be due to an effect of
the second- or third-line chemotherapies that were admin-
istered after disease recurrence.

Our survival data in the NACT cohort are consistent
with two other retrospective studies. Exploratory analy-
ses from Canada revealed that the administration of 3—4
cycles of IP chemotherapy after optimal IDS was not pre-
dictive of improved PFS [12, 13]. In these studies, patients
either received IP chemotherapy using the GOG 172 study
regimen or IV chemotherapy every 3 weeks. The authors
found a median PFS of 14.1 months in the IP group and
18.0 months in the IV group. Their PFS values are consist-
ent with our results in this study.

A study of 120 patients who underwent NACT followed
by IDS and then went on to receive either IP chemotherapy
(47, 39.2%), dose-dense IV chemotherapy (17, 14.2%),
or standard every 3 weeks IV chemotherapy (56, 46.7%)

showed comparable PFS among the three groups: 9.9, 7.3
and 7.2 months, respectively [14].

Results from a prospective randomized multicenter phase
II study on IP therapy after NACT (OV21/PETROC study)
were recently presented. The IV arm of the trial consists of
a divided-dose regimen with IV paclitaxel and IV carbo-
platin on day 1 and IV paclitaxel on day 8 repeating every
3 weeks. The IP arm that was used in the second stage of the
study comprised of IV paclitaxel and IP carboplatin on day
1 and IP paclitaxel on day 8 repeating every 3 weeks. The
study met its primary endpoint, and IP chemotherapy was
associated with a decreased 9-month disease progression
rate when compared to IV chemotherapy in a per-protocol
analysis. However, there were no significant differences seen
in PFS and OS [15]. The PFS and OS in the prospective
study were similar to those found in our study, but we did
not detect a difference in 9-month progression rate between
the IP and IV groups.

Our experience and those of others in the NACT setting
may be consistent with the hypothesis of platinum resistance
developing when large numbers of potentially drug resist-
ant cancer cells are exposed to front-line platinum chemo-
therapy, thereby preferentially selecting for these resistant
cancer cells and allowing them to continue dividing. This
idea was supported by an in vitro drug resistance assay dem-
onstrating increased platinum resistance after NACT [16].
Platinum resistance will potentially decrease the response
to platinum treatment regardless of the route of administra-
tion. In addition, the scheduling of IDS after 3—4 cycles of
NACT with 3—4 cycles of postoperative chemotherapy cre-
ates an unavoidable delay in the administration of front-line
platinum chemotherapy. These factors may change the tumor
biology and subsequently blunt the survival advantage of IP
chemotherapy seen after NACT and IDS.

In addition, the lack of survival benefit shown here in
the NACT setting may be attributed to the fewer number of
IP chemotherapy cycles administered to our NACT patients
than had been reported in the previous GOG trials. It is our
practice to prescribe 3—4 IP chemotherapy cycles after IDS
to limit the total number of front-line platinum-based cycles
to fewer than eight. In GOG 172, patients were assigned a
total of six cycles, and although only 42% completed the
six IP cycles, the study showed a survival benefit [8]. In our
cohort, the median number of chemotherapy cycles after
IDS was three, and 50 patients (82.0%) received 3—4 chemo-
therapy cycles after IDS. The number of IP chemotherapy
cycles after PDS necessary to achieve a survival benefit is
not yet known. GOG 172 suggested that the benefit of IP
therapy occurred during initial cycles as 48% received three
or fewer cycles of IP chemotherapy [8]. Tewari et al., from
their analysis of GOG 114 and 172, reported that patients
who completed more cycles of IP therapy after PDS had a
lower risk of death; however, this finding was confounded
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by age, as younger patients were more likely to be able to
tolerate more cycles [17]. In contrast, Suidan et al. did not
detect a survival difference with additional IP chemotherapy
cycles [18]. It is possible that receiving 3—4 IP cycles after
NACT may be insufficient to derive a survival benefit.

Our study, comprised of patients from two tertiary aca-
demic centers, adds to the growing body of work demon-
strating the difference in tumor response to IP chemotherapy
after NACT and IDS. We were also able to compare our
survival data after NACT with our survival data after PDS
from the same time period. Consistent with prior literature,
our data show that survival with IP chemotherapy after PDS
was significantly improved compared to IV chemotherapy
after PDS, but the survival benefit was not seen in the NACT
group to the same extent.

The retrospective nature of this study lends itself to
inherent selection biases and unavoidable confounding fac-
tors. The patients who received IP chemotherapy follow-
ing PDS were younger than the patients who were given
IV chemotherapy. It is possible that patients who were fit-
ter and healthier were more likely to be offered IP chemo-
therapy. When evaluating survival outcomes, we controlled
for age at time of diagnosis, and still IP therapy after PDS
had improved PFS and OS when compared to IV therapy.
In addition, although all of our patients received platinum-
based chemotherapy before and after IDS, there was some
heterogeneity among the chemotherapy regimens. This vari-
ability in IV regimens may have significance as the Japanese
GOG 3016 study found a significant improvement in sur-
vival with dose-dense IV chemotherapy when compared to
the conventional 3 weeks IV regimen cycle [19]. In addition,
with our follow-up of 34 months, our overall survival data
remain immature.

Another limitation is the number of patients included
in this study. It is possible that with the 66 patients who
received NACT followed by IDS, the study was under-
powered to see a survival difference between the IP and IV
groups. However, with over 250 patients, this remains a siz-
able cohort over a considerable 10-year time period.

In our analysis of our institutional IP experience since the
NCI clinical statement, we demonstrated a survival advan-
tage for IP chemotherapy following PDS as seen in the previ-
ous studies but were unable to show an advantage with when
IP chemotherapy was given after NACT and optimal IDS. In
light of the results of OV21/PETROC and GOG 252, there is
ongoing discussion regarding the benefit of IP chemotherapy
compared to dose-dense IV chemotherapy as well as many
questions about the effects of bevacizumab, their dosing,
and dosing schedules.

We found that the administration of IP chemotherapy
after optimal PDS and a significant survival advantage over
the administration of IV chemotherapy, but the use of IP
chemotherapy after NACT and optimal IDS did not show
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the same survival benefit over IV chemotherapy. Our results
suggest that IP chemotherapy may not result in a significant
survival benefit after NACT and IDS as it does after PDS.
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