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Figure 2. Result of meta-analysis for i.p. chemotherapy published as a NCI clinical announcement.

questions to be solved in the future because it is hypothesized
that improving catheter complications may enhance the
survival benefit by i.p. chemotherapy further.

Based on the results of these three large randomized trials
and another five small studies, GOG and National Cancer
Institute (NCI) conducted a meta-analysis and concluded
that i.p. chemotherapy is beneficial for optimally debulked
stage 111 ovarian cancer patients. This important information
has been released as a clinical announcement from the NCI
US in January 2006 (7. As shown in Figure 2, i.p. therapy
was associated with a 21.6% decrease in the risk of death
(HR = 0.79; 95% CI: 0.70 - 0.89). The expected median
duration of survival for women with optimally debulked ovar-
ian cancer receiving standard treatment is ~ 4 years. There-
fore, this size reduction in the overall death rate is expected
to translate into about a 12-month increase in overall
median survival. k

Despite these promising results, i.p. chemotherapy has not
been accepted as standard treatment for advanced ovarian
cancer.

The most important drawback is the platinum agent used
in the i.p. trials, which is cisplatin. As is well known, cisplatin
is more toxic than carboplatin, which is the standard platinum
agent when given intravenously. Therefore, it is reasonable to
consider replacing cisplatin with carboplatin for 1.p. use, but
there have been two reasons why carboplatin was not used
for i.p. chemotherapy for long time.

4. Reasons why carboplatin was not used for
i.p. chemotherapy

There are two reasons why carboplatin was not used for i.p.
chemotherapy. One of them was an animal experiment which
showed that ~ 6 to 10 times more carboplatin was required to

obtain equivalent tissue platinum concentration compared to
cisplatin [81. In this study, Los ¢f @/ measured platinum distri-
bution in rat peritoneal tumors after i.p. treatment with equi-
molar doses of carboplatin and cisplatin and found that no
platinum was detected 0.5 mm from the periphery after
carboplatin treatment, whereas 14 ppm was detected after
cisplatin treatment. They also measured the total platinum
concentration in the tumor model after various doses of car-
boplatin and cisplatin were administered into the i.p. cavity
of mice and found that 10 tdmes more carboplatin than
cisplatin had to be injected to obtain comparable platinum
concentrations in the tumors. However, the tissue concentra-
tion has not been shown to be predictive of efficacy in this
animal model.

Based on this result, Markman ez al retrospectively ana-
lyzed their clinical data of a small number of patients and
showed that the response rate was better in the cisplatin-
based regimen [9], concluding that carboplatin may be inferior
to cisplatin when used intraperitoneally. However, these stud-
ies assume equivalency of dose between carboplatin and cis-
platin. For example, in the Los er 4/ study, the dose of
cisplatin and carboplatin administered to the mice was calcu-
lated based on weight. The dose of carboplatin that was
required to achieve the equivalent tissue platinum concentra-
tion that was achieved by administering cisplatin at 5 mg/kg
was between 30 and 49.2 mg/kg. By comparison, standard i.
v. doses of platinum agents as designed in contemporary clin-
ical trials with paclitaxel are: cisplatin 75 mg/m? and carbo-
platin AUC of 6 to 7.5 mg/mL min. Since carboplatin is
principally cleared through the kidneys, more reliable toxicity
and efficacy data have been gained through dosing based on
renal function. Based on a Phase I study by Bookman ez al,
the dose of carboplatin at AUC of 7.5 was equivalent to
471 mg/m”* and AUC of 6 was equivalent to 400 mg/m”
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t10]. Therefore, the dose of carboplatin must be at least 5 to
6 times more to achieve the equivalent clinical efficacy even
when the cisplatin or carboplatin is administered intrave-
nously. In the Markman ez a/. study, the dose of carboplatin
was also t00 small (200 - 300 mg/m?), comparing it to a con-
siderably high dose of cisplatin (100 mg/m?). The study also
has another limitation because it was a retrospective analysis
using a small number of patients. Therefore, an adequate
evaluation of Lp. carboplatin using a reasonable dose and
sample size is necessary.

5. Reasons why we believe carboplatin will
be suitable for i.p. chemotherapy

5.1 Pharmacological analysis of i.p. carboplatin
Miyagi et al. published their pharmacological analysis of
platinum concentrations in the serum and i.p. cavity after
carboplatin was administered intravenously or intraperitone-
ally 1. In this study, they demonstrated that 24 h platinum
AUC in the serum was exactly the same regardless of i.p. or
i.v. administration of carboplatin. However, 24 h platinum
AUC in the peritoneal cavity was ~ 17 times higher when
carboplatin was administered via the i.p. route.

Based on this result, they concluded that i.p. infusion of
carboplatin is feasible, not only as an i.p. regional therapy
but also as more reasonable route for systemic chemotherapy.

5.2 Clinical efficacy of i.p. carboplatin-based
chemotherapy

Fujiwara ef /. published the survival data of 165 patients with
epithelial ovarian cancer who underwent i.p. carboplatin-
based chemotherapy as a first-line treatment. They treated
patients with stages I - IV epithelial ovarian cancer with either
L.p. carboplatin alone (n = 22) or in combination with cyclo-
phosphamide (n = 116) or paclitaxel (n = 27) [12]. In this ret-
rospective analysis, the median survival of the patients with
small (< 2 cm) residual disease was 51 months. Although
the median survival of patients in this population treated
with a dose of < 400 mg/m?* carboplatin was 24.5 months,
the median survival was not reached until 84 months when
the carboplatin was dosed > 400 mg/m®.

In the 90 stage III/IV padents, including both small and
bulky residual disease, median survival was 25 months with
carboplatin dosed under 400 mg/ m?, whereas it was 51 months
with carboplatin = 400 mg/m® (p = 0.0137). The authors
analyzed the potential reasons for the difference in outcome
with different doses such as performance status, age and
tumor grades berween stage 1II/IV patients who received i.p.
carboplatin > 400 mg/m” and < 400 mg/m? and found that
they were not significantly different. They concluded that the
most significant prognostic factor by both univariate and mul-
tivariate analysis was carboplatin dosed above 400 mg/m>.
Although this study is a retrospective analysis, it is reasonable

to argue that the data further support the prospective
evaluation of 1.p. carboplatin administration.

5.3 Toxicity of i.p. carboplatin plus i.v. paclitaxel
Two Japanese studies demonstrated toxicities with a combina-
tion of carboplatin and paclitaxel.

Fujiwara et al. performed a preliminary toxicity analysis of
i.p. carboplatin in combination with i.v. paclitaxel (131. In this
study, a fixed dose of paclitaxel (175 mg/m®) was analyzed for
toxicity with escalating doses of carboplatin ranging from
AUC of 5 to 7.5. Dose-limiting toxicity (DLT) was primarily
thrombocytopenia requiring platelet transfusion. Three of the
six patients in the cohort of AUC 7.5 experienced DLT. One
of the six patients in the cohort at AUC 7 showed grade
3 thrombocytopenia. The incidence of grade 4 neutropenia
was 33.3% for both cohorts. Therefore, the recommended
dose of i.p. carboplatin in combination with 3 h i.v. paclitaxel
infusion at 175 mg/m? could be AUC of 6 - 7.

Based on this study, the GOG conducted a Phase I/feasibil-
ity study for i.p. carboplatin to determine the optimal dose
with Lv. paclitaxel for future studies (GOG9917) (4. In
this study, they tried to find an appropriate dose for ip.
carboplatin in combination with fixed dose of paclitaxel at
175 mg/m?. Twenty-one patients were entered on the dose-
escalating phase for first cycle. Maximum tolerated dose
of carboplatin at AUC 8, was tolerated for the first cycle,
although thrombocytopenia was the dose-limiting factor
over multiple cycles. An additional 69 patients were treated
in expanded cohorts to assess the toxicities over four cycles.
Four-cycle DLT required de-escalation to a carboplatin
AUC of 6, and even at that dose, there were 14 dose-limiting
toxic effects in 40 patients (35%). Seven DLTs were due to
neutropenia and 6 DLTs were due to grade 3/4 thrombocyto-
penia. Six cycles of therapy were completed in 75% of eligible
patients but dose adjustments were required. Therefore, by
using an i.p. carboplatin dose'of AUC 6 in combination
with paclitaxel, the regimen can be administered with a high
completion rate over multiple cycles. Because neutropenia is
a frequent DLT, the addition of hematopoietic growth factors
may permit a high completion rate, while maintaining this
dose. Only 5 of 90 (5.6%) patients discontinued treatment
because of a port problem.

6. New evidence surrounding i.p.
chemotherapy strategies since NCI Clinical
Announcement 2006

6.1 Dose-dense weekly administration of
chemotherapy

Japanese Gynecologic Oncology Group (JGOG) conducted a
randomized Phase III trial to compare the therapeutic effect
and safety of administering carboplatin every 3 weeks in
combination with conventional administration of paclitaxel
at 175 mg/m’ every 3 week versus dose-dense weekly
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administration of paclitaxel at 80 mg/m” in patients with
stage II - IV ovarian, fallopian tube or peritoneal cancers
(JGOG3016) (151. A total of 637 patients wete randomized
and 631 were eligible (dose-dense regimen, n = 312; conven-
tional regimen, n = 319). Median PFS was longer in the dose-
dense treatment group (28 months; 95% CI: 22.3 - 35.4)
than in the conventional treatment group (17.2 months,
15.7 = 21.1; HR = 0.71; 95% CI: 0.58 - 0.88; p = 0.0015).
Overall survival at 3 years was higher in the dose-dense
regimen group (72.1%) than in the conventional treatment
group (65.1%; HR = 0.75; 0.57 - 0.98; p = 0.03).

This result impacted on the design of i.p. chemotherapy tri-
als that were planned to be conducted at that time. Since the
winner arm of GOG172 trial had administered i.p. paclitaxel
on day 8, it was unclear whether the survival benefit was
obtained because of the i.p. administration of cisplatin or
paclitaxel, or because of day 8 administration of paclitaxel [16].

6.2 Bevacizumab

GOG218 and ICON7 were the trials that investigated the
efficacy and safety of incorporating an antiangiogenic agent,
bevacizumab, in combination with paclitaxel and carboplatin
followed by bevacizumab maintenance alone.

The GOG218 trial was a double-blind, placebo-controlled,
Phase III trial. They randomly assigned patients with newly
diagnosed stage III (incompletely resectable) or stage IV
epithelial ovarian cancer having undergone debulking surgery
to receive one of three treatments [17].

In this study, 1873 women were enrolled. The median PFS
was 10.3 months in the control group, 11.2 in the
bevacizumab-initiation group and 14.1 in the bevacizumab-
throughout group. Relative to control treatment, the HR for
progression or death was 0.908 (95% CI: 0.795 ~ 1.040;
p = 0.16) with bevacizumab initiation and 0.717 (95% CI:
0.625 - 0.824; p < 0.001) with bevacizumab-throughout. At
the time of analysis, 76.3% of patients were alive, with no
significant differences in overall survival among the three
groups. Toxicities were acceptable.

In the ICON7 wrial, women with ovarian cancer were ran-
domly assigned to carboplatin (AUC 5 or 6) and paclitaxel
(175 mg/mz), given every 3 weeks for six cycles, or to this
regimen plus bevacizumab (7.5 mg/kg), given concurrently
every 3 weeks for five or six cycles and continued for 12
additional cycles or until progression of disease (18. The
primary end point was PFS.

A total of 1528 women from 11 countries were randomly
assigned. PES at 36 months was 20.3 months with standard
therapy, as compared with 21.8 months with standard therapy
plus bevacizumab (HR for progression or death with bevaci-
zumab added = 0.81; 95% CI: 0.70 - 0.94; p = 0.004 by
the log-rank test). In the updated analyses, PES (restricted
mean) at 42 months was 22.4 months without bevacizumab
versus 24.1 months with bevacizumab (p = 0.04 by log-
rank test). In patients at high risk for progression, the benefit
was greater with bevacizumab than without it, with PFS

(restricted mean) at 42 months or 14.5 months with
standard therapy alone and 18.1 months with bevacizumab
added, with respective median overall survival of 28.8 and
36.6 months. They concluded that bevacizumab improved
PFS in women with ovarian cancer. The benefits with respect
to both PFS and overall survival were greater among those at
high risk for disease progression.

These two important trials influenced the study design of
GOG252 i.p. trials, which incorporated the bevacizumab in
all three arms of the trial.

6.3 Neoadjuvant chemotherapy

Although primary debulking surgery (PDS) followed by
adjuvant chemotherapy (ACT) is a standard treatment
strategy for advanced ovarian cancer, there has been a great
deal of controversy about whether neoadjuvant chemother-
apy (NACT) followed by interval debulking surgery (IDS)
and additional ACT should be beneficial for the selected
patient population.

EORTC55071 is a prospective randomized trial, which
compared treatment efficacy and quality of life of standard
PDS + ACT versus NACT + IDS + ACT in the patients
with stage IIIC or stage 1V disease [19]. Of the 670 patients
randomly assigned to a study treatment, 632 (94.3%)
patients were eligible and started the treatment. The largest
residual tumor was < 1 c¢m in diameter in 41.6% of patients
after PDS and in 80.6% of patients after IDS. Postoperative
rates of adverse effects and mortality tended to be higher after
PDS than after IDS. The HR for death (intention-to-treat
analysis) in the group assigned to NACT followed by IDS,
as compared with the group assigned to PDS + ACT, was
0.98 (90% CI: 0.84 — 1.13; p = 0.01 for noninferiority).
Complete resection of all macroscopic disease (at primary or
interval surgery) was the strongest independent variable in
predicting overall survival.

This trial influenced the trial design of the Canadian
OV21 trial.

These new data impacted on the trial design of i.p. studies.
Among the three results, the most important one was the
dose-dense weekly concept.

7. Trial designs of currently ongoing i.p.
chemotherapy trials

GOG114 and GOG172 trials had a problem of trial design
because of the addition of other factors such as two cycles of
carboplatin at AUCY9 (GOG114 trial) or administration of
L.p. paclitaxel on day 8 (GOG172 trial). It is desirable to
have a trial to show the pure advantage of i.p. chemotherapy
with less toxicity. Also, it is important to incorporate new
evidence that became available recently.

Currently, there are three ongoing randomized trials world-
wide attempting to find the best strategy in the treatment for
ovarian cancer.
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Figure 3. A. Schematic study design of iPocc trial. B. Schematic study design of GOG252 trial. C. Schematic study design of

OV21 trial.

7.1 iPocc trial (GOTIC-001/JGOG3019)

After the JGOG3016 result became available, JGOG declared
that dose-dense weekly administration of paclitaxel should
be the standard chemotherapy regimen for the future
JGOG trials. Accordingly, a new Japanese i.p. trial, iPocc trial
(GOTIC-001/JGOG3019), was started in 2010 to compare
the efficacy and safety of i.p. administration of carboplatin
with standard i.v. administration in combination with dose-
dense i.v. administration of paclitaxel [20. The dose of pacli-
taxel is 80 mg/m” given every week for both arms, and carbo-
platin at AUC of 6 will be given every 3 weeks either
intravenously (control arm) or intraperitoneally (experimental
arm) (Figure 3A).

Unlike the other two ongoing trials, this is the trial that
purely investigates the role of carboplatin for i.p. administra-
tion. In addition, this is the first trial that will include subop-
timal stage IIT and stage IV patients to test the hypothesis that
was proposed by Miyagi ez al. (11].

7.2 GOG252 trial

The GOG252 Trial is a three-arm randomized Phase I1I study
to compare the efficacy and safety of two i.p. chemotherapy
regimens with standard i.v. chemotherapy. The standard

chemotherapy arm and one of the i.p. arms are exactly the
same as in the iPocc trial except for incorporating the admin-
istration of bevacizumab. Administration of bevacizumab is
similar to the GOG218 trial (171, by being administered at
15 mg/kg every 3 weeks with carboplatin at AUC of 6 in com-
bination with weekly dose-dense administration of paclitaxel at
80 mg/m” for five cycles followed by maintenance bevacizu-
mab for 17 cycles (Figure 3B). Another i.p. chemotherapy reg-
imen is the modified dosing schedule of the winner arm of the
GOG172 wial (3. The dose of cisplatin was reduced from
100 mg/m”® to 75 mg/m> Bevacizumab was administered
with a similar dosing schedule to the other two arms.

This trial was originally designed to administer paclitaxel
every 3 weeks, but it was amended to utilize dose-dense
weekly administration after the JGOG3016 trial was pre-
sented at American Society of Clinical Oncology (ASCO)
2006. The GOG252 trial has been already closed for accrual

and for the data to be matured.

7.3 OV21 trial

The OV21 trial is an international study with Gynecologic
Cancer Intergroup. The study design is somewhat unique
(Figure 3C). Eligible patients are those with clinically stage III
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Figure 4. Comparison of iPocc, GOG252 and OV21 trial
designs.

ovarian cancer who had received NACT followed by IDS,
which resulted in the residual disease being < 1 cm (optimal).
Those patients will be randomly assigned to either the i.v. arm
or one of two i.p. arms. In the i.v. (control) arm, paclitaxel at
135 mg/m” and carboplatin at AUC 6 will be administered
intravenously on day 1 followed by i.v. paclitaxel administra-
tion at 60 mg/m> on day 8. The original study was designed
to administer paclitaxel at 175 mg/m2 and carboplatin at
AUC 6 on day 1, repeating every 3 weeks. However, it was
amended to the current schedule when the JGOG3016 trial
was presented at ASCO 2006. One of the i.p. arms is the
replacement of administration of carboplatin from i.v. to i.p.
Another arm is the modified GOG172 winner arm, similar
to the GOG252 study, administering iv. paclitaxel at
135 mg/m” on day 1 followed by i.p. administration of cis-
platin at 75 mg/m” on day 2 and i.p. administration of pacli-
taxel at 60 mg/m” on day 8. These two i.p. arms are the objects
to be chosen at the end of Phase II part, and winner will be
compared with control arm as a Phase III study.

8. Future directions

These three trials have different designs, so it is not possible to
answer all the questions regarding i.p. chemotherapy. How-
ever, as shown in Figure 4, it might be possible to resolve
some of the questions by cross trial comparison, although it

is not perfect because the power is not satisfactory. For exam-
ple, the role of bevacizumab with i.p. chemotherapy with car-
boplatin will be elucidated by comparing the i.p. arms of
iPocc and GOG252 trials. The role of the day 15 paclitaxel
may be clucidated by comparing iPocc and OV21 wials.

9. Expert opinion

In spite of an enormous effort to improve the survival of ovar-
ian cancer patients, prognosis of ovarian cancer is still poor.
The i.p. chemotherapy is one of these approaches. Three large
clinical trials conducted in the United States, GOG104,
114 and 172 trials, and meta-analysis showed survival benefit
by giving cisplatin-based i.p. chemotherapy for optimally
debulked stage 111 ovarian cancer patients.

As described in this review article, the main issue to
improve in the i.p. chemotherapy is how we overcome the
toxicities, mainly those caused by cisplatin. The most impor-
tant question to solve the cisplatin-based toxicities is whether
carboplatin can replace cisplatin. Based on the retrospective
Phase I or Phase II studies, there are three Phase III trials to
test whether i.p. carboplatin improves the survival over iv.
carboplatin administration.

Also, new evidence has been published, since the meta-
analysis was conducted in 2006. These data include dose-
dense weekly administration of paclitaxel, incorporation of
bevacizumab and integration of NACT for selected patient
population. It is important to incorporate this evidence into
the future i.p. trial, but we believe it is most important to
answer whether carboplatin can be a less-toxic substitute
to cisplatin.

Currently ongoing three randomized Phase III trials will
provide extremely important information about whether the
i.p. carboplatin regimen will be beneficial. The iPocc trial
will be the basis of other trials. Since GOG252 incorporated
bevacizumab, the role of bevacizumab can be speculated by
comparing iPocc trial and GOG252 trial. The role of ip.
therapy in patients with NACT can be estimated by compar-
ing with iPocc and OV21. Although the GOG252 trial has
been already closed for enrollment due to the full accrual,
investigators of the gynecologic oncology field encourage par-
ticipation in the iPocc or OV2I wial if one of them
is available.
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Abstract The aim of neoadjuvant chemotherapy is to re-
duce the tumor volume or spread of the disease before the
main treatment, and it could possibly make the main pro-
cedures easier or less invasive. Although the standard ther-
apeutic strategy for advanced ovarian cancer is a maximum
primary debulking surgery followed by chemotherapy, a
European Organisation for Research and Treatment of
Cancer (EORTC) prospective randomized trial demonstrat-
ed that neoadjuvant chemotherapy followed by interval
debulking surgery was not inferior to the standard proce-
dure. This study raised a number of controversies, particu-
larly regarding the quality of debulking surgery. To solve the
questions, we need to wait for the results of two additional
ongoing randomized trials. However, the results of those
two trials must be carefully assessed, because the quality
of debulking surgery would significantly affect survival, and
may make the interpretation of the trial results more confus-
ing and difficult.

Introduction

The treatment outcome of ovarian cancer is very poor,
because this disease is most commonly diagnosed in ad-
vanced stages [1].

Since 1999, the current standard treatment strategy for
advanced ovarian cancer is so-called maximum effort of
primary debulking surgery (PDS) followed by taxane plus
carboplatin chemotherapy. To improve the therapeutic ef-
fect, new agents such as bevacizumab [2, 3] and intraperi-
toneal therapy [4] have been investigated. At the same time,
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the attempt to reduce the patient’s burden has been investi-
gated. This concept is important if the clinical outcome is
the same regardless of the intensity or aggressiveness of the
main therapy. These less invasive treatments will potentially
improve the quality of life of patients. Neoadjuvant chemo-
therapy (NACT) is one of these approaches. In the Fourth
Ovarian Consensus Conference statement [5], it was con-
cluded that “delayed primary surgery following NACT is an
option for selected patients with stage IIIC and stage IV
ovarian cancer as included in EORTC 55971 [6],” although
this was the only issue among the consensus conference
where total consensus was not reached.

In this review, we discuss the concept, current status, and
future perspectives of NACT in advanced ovarian cancer,
focusing particularly on the quality of debulking surgery.

Neoadjuvant Chemotherapy

The general concept of NACT is to administer chemother-
apy before the main treatment such as surgery or radiation
therapy. The purpose of this strategy is to reduce the tumor
size or extent of cancer spread before applying the radical
main treatment, thus making the procedure easier or less
invasive. It also provides the opportunity to know whether
the chemotherapy is effective or not, which is not possible
when the tumor is completely removed.

NACT has been studied in several types of cancer, such
as breast, prostate, cervix, colorectal, lung, and esophageal
cancers. Among those cancers, breast cancer would be best
suited to NACT because it is now one of the standard
treatment strategies.

In ovarian cancer, PDS followed by adjuvant chemothera-
py is a gold standard procedure, and the role of NACT has
been debated for years [7, 8]. However, the most interesting
fact is that there have been no randomized trials demonstrating
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that PDS is better than NACT followed by interval
debulking surgery (IDS). The European Organisation for
Research and Treatment of Cancer (EORTC) 55971 trial is
the first prospective randomized study of advanced (stage
IIIC or IV) ovarian carcinoma, fallopian tube carcinoma,
or primary peritoneal carcinoma to compare the overall
survival between patients who received standard PDS
followed by chemotherapy and those who received
NACT plus IDS [6]. Most of the patients who entered
this trial (n=670) had extensive stage IIIC or stage IV
disease at the time of treatment. When we look at surgical
achievement, a largest residual tumor 1 cm or less in
diameter was achieved in 41.6 % of patients after primary
debulking and in 80.6 % of patients after interval
debulking. The hazard ratio for death in the NACT group
as compared with the PDS group was 0.98 (90 % confi-
dence interval, 0.84—1.13; P=0.01 for noninferiority), and
the hazard ratio for progressive disease was 1.01 (90 %
confidence interval, 0.89-1.15). Complete resection of all
macroscopic disease (at primary or interval surgery) was
the strongest independent variable in predicting overall sur-
vival. The rates of postoperative adverse events and mortal-
ity were higher after primary debulking than after interval
debulking.

This study raised considerable controversies [9-11]; thus,
additional phase III trials are necessary to clarify the benefit
of the NACT strategy. Fortunately, two prospective random-
ized trials have already completed accrual. One is a UK trial
and another is a Japanese trial.

The UK trial (CHORUS: chemotherapy or upfront
surgery) is similar to the EORTC 55971 trial. The pa-
tients were randomly assigned to either immediate PDS
followed by six cycles of chemotherapy, or three cycles
of NACT followed by IDS, and then an additional three
cycles of chemotherapy. For patients assigned to NACT,
however, histological or cytological confirmation of target
diseases was necessary before treatment started. The ac-
crual target was 550 patients. The data will be combined
with those from the EORTC 55971 study to reliably exclude a
5-6 % difference in 3-year overall survival. Analysis of the
data is awaited.

The Japanese Clinical Oncology Group (JCOG)
conducted a randomized trial (JCOG0602) [12] in which
patients with stage III/IV ovarian, tubal, or primary perito-
neal cancer were allocated either to a PDS arm followed by
eight cycles of chemotherapy or to an NACT arm with four
cycles of chemotherapy followed by IDS plus an additional
four cycles of chemotherapy. This study is designed as a
noninferiority trial with 300 patients in total. Accrual was
completed in 2011.

Hopefully, these two trials will be able to answer the
question of whether NACT followed by IDS is truly as
efficacious as the standard primary debulking strategy, but
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things do not appear to be that simple. We may have to be
careful to interpret upcoming data, because the difference in
the accomplishment of optimal cytoreduction surgery may
lead to an explanation of the results in the wrong direction.

Quality of Debulking Surgery Issue

The one of the most interesting observations in the EORTC
trial was the fact that the debulking rate was substantially
different from country to country (Table 1). Belgium was the
only country that achieved a debulking rate for no residual
disease of more than 50 %. As the hazard plot in Fig. 1
shows, the survival of patients in Belgium was exactly the
same regardless of whether the patients were in the PDS arm
or the NACT arm. However, in those countries in which the
debulking rate was substantially lower, such as Spain, the
UK, and Canada, prognosis of the patients in the upfront
surgery arm tended to be better than that of those in the
NACT arm.

There is no good explanation for this observation, but one
can hypothesize that it occur because the debulking rate at
the time of IDS was also substantially lower in these coun-
tries. In other words, the outcome of the NACT-IDS strat-
egy was not sufficient because removal of chemoresistant
tumor was not successful. In fact, as Table 1 shows, the
debulking rates for the NACT arm (i.e., at the time of IDS)
for no residual disease were almost half of that in Belgium.
Therefore, the quality of IDS may be more critical. It is clear
that the success of debulking surgery to leave no residual

Table 1 Debulking rate by country

Neoadjuvant
chemotherapy (n=322)

Primary debulking
surgery (n=310)

Characteristics

Residual disease (<10 mm) per country—n (%)

Belgium 44 (71.0) 73 (92.4)
The Netherlands 19 (37.3) 49 (75.4)
Norway 12 (32.4) 35 (79.5)
Ttaly 6 (37.5) 12 (66.7)
Spain 13 (43.3) 17 (70.8)
UK 15 (30.6) 33 (78.6)
Canada 11 (30.6) 30 (71.4)
No residual disease per country—rn (%)

Belgium 39 (62.9) 69 (87.3)
The Netherlands 2 (3.9 18 (27.7)
Norway 3(@8.1) 22 (50)
Italy 1(6.3) 7 (38.9)
Spain 3(10.0) 10 (41.7)
UK 5(10.2) 18 (42.9)
Canada 4 (11.1) 13 (40.5)

Data from Table 1 in the supplementary appendix of [6]
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Fig. 1 Survival plot by
country. (Reproduced from Fig.

Survival time: Country
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disease is the most important prognostic factor for both the
PDS arm and the NACT arm.

Another important determinant factor for prognosis is
postoperative mortality. It is assumed that extensive sur-
gery causes more postoperative complications and mor-
tality. Figure 2 shows the hazard in the PDS arm at
2 months after randomization is greater than that in the
NACT arm, probably because of the postoperative deaths.

In the countries where the PDS rates were lower, most of
the patients assigned to the PDS arm received less invasive
surgery; therefore, it is supposed that rates of postoperative
death were less than expected and the prognosis was better.
Also, it is assumed that those patients who received suc-
cessful PDS had less extensive disease only.

Fig. 2 Hazard plot of primary

Treatment effect: p>0.1

On the other hand, this trend was reversed around
month 5, and then the difference disappeared at later
time (Fig. 2). This reversed trend was probably due to
disease progression in patients who had chemoresistant
disease in the NACT arm, whereas it might have been
removed in the PDS arm.

On the basis of these assumptions, we need to build
the future strategy thoughtfully. It is not difficult to
avoid postoperative death by not performing too radical
PDS. The question is how we select the patients who
should undergo radical PDS because the disease is an-
ticipated to be resistant to chemotherapy to prolong
survival. This is the most important research question
for the future.
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Conclusions

From the above-mentioned discussions, it is anticipated that
prognosis in the PDS arm of currently ongoing NACT trials
will become better if the ratio of PDS to no visible disease is
low. However, this should not be interpreted as PDS being
better than the NACT-IDS strategy; rather it should be
interpreted as being due to reduction of the rate of postop-
erative death and the lower debulking rate in IDS.

To resolve these contradictory assumptions, we strongly
- believe that an NACT trial has to be conducted in a group
where aggressive PDS can be accomplished as homoge-
neously as possible (such as in Belgium). It is of regret that
the concept of the GOG NACT trial was rejected by the US
Cancer Therapy Evaluation Program.
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Objective. The concept of “platinum sensitivity” has been widely applied in the management of recurrent
ovarian cancer. This study aimed to evaluate the applicability of this concept to recurrent endometrial cancer.

Patients and methods. In this multicenter retrospective cohort study, the clinical data of patients with recur-
rent endometrial cancer, who had a history of receiving first-line platinum-based chemotherapy and who re-
ceived second-line platinum-based chemotherapy at the time of recurrence between January 2005 and
December 2009 were reviewed.

Results. A total of 262 patients from 30 centers with initial FIGO stage classifications of I (29), I (23), II[ (122),
and IV (88) were enrolled. In total, 153 endometrioid adenocarcinomas, 34 serous adenocarcinomas, 17 clear cell
adenocarcinomas, 36 carcinosarcomas, and 22 “other” tumors were documented. The response rates for patients
with platinum-free intervals of <6 months, 6-11 months, 12-23 months, and =24 months were 25%, 38%, 61%,
and 65%, respectively. The median progression-free survival after second-line platinum-based chemotherapy for
patients with platinum-free intervals of <12 months and >12 months was 4.4 (95% confidence interval (Cl) =
3.7-5.8) months and 10.3 (95% Cl = 8.2-12.6) months, respectively (log-rank P < 0.0001), and the median
overall survival was 13.8 (95% Cl = 10.6-18.1) months and 40.9 (95% Cl = 25.3-54.2) months, respectively
(log-rank P < 0.0001).

Conclusion. Platinum-free interval is a predictor of response and survival after second-line platinum-based
chemotherapy in patients with recurrent endometrial cancer. The concept of “platinum sensitivity” could be ap-
plicable to recurrent endometrial cancer.

Keywords:

Recurrent endometrial cancer
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Second-line chemotherapy
Platinum-based chemotherapy

© 2013 Elsevier Inc. All rights reserved.

Introduction

One of the most important factors for predicting the outcome of re-
current ovarian cancer is the platinum-free interval, which is defined as

* Corresponding author. Fax: +81 78 929 2380.
E-mail address: nagao@hp.prefhyogo.jp (S. Nagao).

0090-8258/$ - see front matter © 2013 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ygyno.2013.09.021

the period between the completion of platinum-based primary chemo-
therapy and disease recurrence. Women with ovarian cancer and a
platinum-free interval of >6 months are classified as “platinum sensi-
tive” and they usually undergo platinum-based second-line chemother-
apy as well; their response rates ranging from 27% to 65% along with a
median survival of 12-24 months [1,2]. On the other hand, patients
with a platinum-free interval of <6 months are classified as “platinum
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resistant”. Their median survival is 6-9 months along with and a 10%-
30% probability of response to second-line chemotherapy.

Recently, a number of important developments in chemotherapy for
endometrial cancer have been observed. In the Gynecologic Oncology
Group study 122, the effects of chemotherapy with doxorubicin plus
cisplatin were compared with whole abdominal radiation therapy in
patients with stage lI-IV endometrial cancer along with a <2 cm resid-
val tumor [3]. In this trial, compared with radiation therapy, chemother-
apy was associated with superior progression-free survival (PFS: 50%
vs. 38% at 5 years; P = 0.007) and overall survival (OS: 55% vs. 42% at
5 years; P = 0.004). In addition, the Japanese Gynecologic Oncology
Group compared pelvic radiotherapy and chemotherapy with cyclo-
phosphamide, doxorubicin, and cisplatin in a cohort of women with
stage IC-IIIC endometrial cancer [4]. Although overall survival revealed
no significant difference between both methods, the investigators noted
a survival advantage of adjuvant chemotherapy in the women from the
high-to-intermediate risk group (stage IC, >70 years of age, grade 3,
stage 11, or positive cytology with >50% myometrial invasion). The re-
sults of this trial have had a significant impact on clinical practice in
the Japanese gynecologic oncology community.

In recent years, more patients with endometrial cancer have under-
gone adjuvant chemotherapy instead of radiation therapy. Concurrent-
ly, more patients have received salvage chemotherapy after recurrence
as well; however, data regarding the efficacy of second-line platinum-
based chemotherapy for endometrial cancer are lacking. Therefore, we
conducted this retrospective study to evaluate the applicability of the
“platinum sensitivity” concept to recurrent endometrial cancer.

Patients and methods
Study design

This is a retrospective cohort study evaluating the relationship be-
tween platinum-free interval and response to second-line platinum-
based chemotherapy, as well as PFS and OS after second-line chemo-
therapy. The platinum-free interval was defined as the period from
the completion of first-line platinum-based chemotherapy to the date
of diagnosis of recurrence. PFS was measured from the start date of
second-line chemotherapy to the date of subsequent radiologic relapse,
progression, or to the date of last contact for disease-free patients. OS
was defined as the period from the start date of second-line chemother-
apy to death or the date of last contact.

Patients

Consecutive patients with histologically confirmed endometrial
cancer or uterine carcinosarcoma, who received second-line platinum-
based chemotherapy between January 2005 and December 2009,
were registered (histological confirmation of recurrence was not
required). All patients had received primary platinum-based chemo-
therapy. Concurrent chemoradiation therapy was not regarded as a
platinum-based chemotherapy even if it included a platinum agent.
There was no restriction regarding the type of therapy administered
after completion of second-line chemotherapy. Patients were excluded
if they had a uterine sarcoma or another concurrent invasive cancer.

Factors analyzed

Data regarding the following clinicopathological parameters were
recorded for analysis: (1) type of primary therapy, (2) presence of a re-
sidual tumor after surgery, (3) FIGO stage at primary diagnosis, (4) his-
tologic type and grade, (5) first-line chemotherapy regimen received,
(6) date of completion of first-line chemotherapy, (7) information re-
garding radiation therapy, if received, (8) age at the time of diagnosis
of recurrence, (9) site of recurrence, (10) second-line chemotherapy
regimen and number of cycles administered, (11) start date of second-

line chemotherapy, (12) response to second-line chemotherapy
assessed according to RECIST version 1.1 or WHO criteria, (13) date of
subsequent radiologic relapse or progression, (14) date of death or
last contact, and (15) cause of death.

Statistical analysis

To evaluate whether response to second-line platinum-based che-
motherapy increased with longer platinum-free intervals, Cochran-
Armitage test for trend was used. The PFS and OS probabilities were es-
timated using the Kaplan-Meier method, and log-rank trend test was
used to test for a trend in PFS or OS across ordered platinum-free inter-
vals. In addition, the probability of PFS or OS was estimated separately
between groups with a platinum-free interval of <12 months and
>12 months using the Kaplan—-Meier method, and differences in PFS
or OS between the two groups were evaluated by log-rank test. There
may be significant differences between patient characteristics of the
groups. Such differences must be adjusted to determine the effects of
platinum-free interval. Therefore, the comparability of patient charac-
teristics between the groups was conducted, and then, one-to-one
matching was performed between groups to adjust one characteristic
(existence or non-existence of residual tumor at primary surgery) that
differed between the two groups. The probability of PFS or OS was esti-
mated separately for each group using the Kaplan-Meier method, and
differences in PFS or OS between the two groups were evaluated by
log-rank test; P values < 0.05 were considered statistically significant.

Study management

The protocol was approved by the protocol committee of the Sankai
Gynecologic Study Group in September 2010. The study was registered
immediately with the University Hospital Medical Information Network
(http://www.umin.ac,jp; No. 000005051). The trial was approved by
the institutional review board of each participating institution. This re-
port was prepared in accordance with the STORE statement [5].

Results
Patient characteristics

A total of 279 patients from 30 centers were registered. However, 17
patients were excluded from the analysis (2 patients did not receive
first-line platinum-based chemotherapy, 9 did not receive second-line
platinum-based chemotherapy, 3 received second-line chemotherapy
after January 2010, and the presence of residual tumor after surgery
was not reported for 3 patients). Finally, data from 262 patients were an-
alyzed. Table 1 summarizes the major characteristics of the patients and
their tumors. Most patients [210 (80%)] had advanced endometrial can-
cer (FIGO stage lll or IV). More than half of the patients had type Il endo-
metrial cancer. Other histological types included 6 adenosquamous
carcinomas, 1 undifferentiated carcinoma, and 15 indeterminate types
of cancer. A total of 182 patients (70%) had no residual tumor after pri-
mary surgery. Remaining 78 patients (30%) either had a residual tumor
or did not undergo surgery. In addition to chemotherapy, 14 patients
(5%) received radiotherapy as a primary therapy. The median age at di-
agnosis of recurrence was 63 years (range: 37-86 years). Furthermore,
15 patients (6%) had a single recurrent tumor localized at the vaginal
stump, but 134 patients (51%) had distant metastasis beyond the ab-
dominal cavity. The median platinum-free interval was 9 months
(range: 0-112 months). The patients were distributed in almost equal
proportions across platinum-free intervals.

Chemotherapy

Table 2 lists the first- and second-line chemotherapy regimens.
About three-quarters of patients received a carboplatin-based first-
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Table 3
Platinum free interval and response at second-line chemotherapy (n = 262).

Table 1
Patient characteristics (n = 262).
N %

FIGO stage at primary therapy
I 29 11
I 23 9
I 122 47
)\ 88 33
Histology
Endometrioid 153 58

Grade 1 37

Grade 2 62

Grade 3 47

Not determined 7
Serous 34 13
Clear cell 17 7
Carcinosarcoma 36 14
Others 22 8
Radiotherapy in primary therapy
Performed 14 5
Not performed 248 95
Site of recurrence (allowed for overlapping)
Vaginal stump 26 10
Pelvic cavity 38 14
Abdominal cavity 74 28
Lymph nodes 68 26
Liver 24 9
Lung 78 29
Other sites 48 18
Unclear 1 0
Platinum free interval (months)
<6 months 64 24
6 months <, <12 months 65 25
12 months <, <24 months 67 26
24 months < 66 25

line (81%) or second-line (70%) chemotherapy. Less than 20% patients
received cisplatin and doxorubicin combination (AP therapy) at first-
(16%) or second-line (20%) chemotherapy. About two-thirds of patients
[143/212 (67%)] who received carboplatin and paclitaxel (TC therapy)
or carboplatin and docetaxel (DC therapy) as first-line chemotherapy
received the same TC or DC therapy as second-line chemotherapy.

Table 2
Regimen of chemotherapy (n = 262).
N %

First-line chemotherapy

Cisplatin based 48 18
AP 42 16
Others 6 2

Carboplatin based 212 81
TC 192 73
DC 7 3
Others 13 5

Nedaplatin based 2 1

Second-line chemotherapy

Cisplatin based 68 26
AP 52 20
Others 16 6

Carboplatin based 184 70
TC 147 56
bC 31 12
Others 6 2

Nedaplatin based 10 4

AP: doxorubicin + cisplatin, TC: paclitaxel + carboplatin, DC: docetaxel + carboplatin.

Response Platinum free interval (months)
PFI<6 6 <PF <12 12<PHA<24 24 < PH
Complete response 7 8 17 24
Partial response 9 17 24 19
Stable disease 11 18 8 8
Progression disease 35 19 14 10
Not evaluable 2 3 4 5
Total 64 65 67 66
Overall response (%) 25 38 61 65
Response

Table 3 presents the relationship between platinum-free interval and
response rate. The response rates among patients with platinum-free in-
tervals of <6 months, 6-11 months, 12-23 months, and =24 months
were 25%, 38%, 61%, and 65%, respectively. The response to second-line
platinum-based chemotherapy increased in association with a longer
platinum-free interval (P < 0.0001, Cochran—Armitage trend test).

Survival

The median follow-up period for OS was 16.9 months (N = 262).
Fig. 1 displays PFS and OS after second-line platinum-based chemother-
apy, estimated by the Kaplan-Meier method, for patients classified
according to the duration of the platinum-free interval. PFS and 0S
tended to be significantly longer when the platinum-free interval was
longer (P < 0.0001, log-rank test). Fig. 2 displays PFS and OS estimated
by the Kaplan-Meier method after second-line platinum-based chemo-
therapy for patients with platinum-free intervals of <12 months and
>12 months. The median PFS was 4.4 months (95% Cl: 3.7-5.8) and
10.3 months (8.2-12.6), respectively (P < 0.0001, log-rank test). In
addition, the median OS period was 13.8 months (10.6-18.1) and
40.9 months (25.3-54.2), respectively (P < 0.0001, log-rank test).

Multivariate analysis revealed that only platinum-free interval and
the presence of a residual tumor at the time of primary surgery were
significant predictors of PFS or 0S. When patients were matched one-
to-one on the basis of the existence of a residual tumor at primary sur-
gery, the median PFS period was 4.9 months (95% Cl: 3.7-6.1) in pa-
tients with a platinum-free interval of <12 months (N = 86) and
9.2 months (7.7-10.6) in patients with a platinum-free interval of
>12 months (N = 86). There was a survival benefit in favor of patients
with a platinum-free interval >12 months (P = 0.0024, log-rank test;
Fig. 3A). Moreover, the median OS was 16.1 months (95% CI:
11.5-26.3) in patients with a platinum-free interval of <12 months
(N = 86), and 27.4 months (19.8-43.0) in patients with a platinum-
free interval =12 months (N = 86). Furthermore, there was a survival
benefit in favor of patients with a platinum-free interval of > 12 months
(P = 0.0494, log-rank test; Fig. 3B).

Discussion

The results of the present study indicate that the concept of “plati-
num sensitivity” can be applied to recurrent endometrial cancer. The
probability of response to second-line platinum-based chemotherapy
tended to be higher with longer platinum-free intervals. In addition,
patients with platinum-free intervals longer than 12 months had signif-
icantly longer PFS and OS after second-line platinum-based chemother-
apy. Thus, the platinum-free interval was a predictor of response to
second-line platinum-based chemotherapy and of survival in patients
with recurrent endometrial cancer and history of receiving a platinum
agent as first-line chemotherapy.

To the best of our knowledge, this is the first large-scale study to
prove that the concept of “platinum sensitivity” is applicable to recur-
rent endometrial cancer. Several studies have demonstrated that the
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Fig. 1. Estimates of (A) progression-free survival and (B) overall survival after second-line platinum-based chemotherapy for patients classified on the basis of platinum-free interval
(all participants). PFl, platinum-free interval; PFS, progression-free survival; Cl, confidence interval.

treatment-free interval is the most important factor in predicting the ef-
fectiveness of chemotherapy in recurrent endometrial cancer. The Gy-
necologic Oncology Group conducted a pooled analysis of 586 patients
from 5 phase IIl studies with cancers that recurred after first-line che-
motherapy [6]. The progression-free interval was the most significant
factor for predicting survival after second-line chemotherapy, with a
30% reduction in the risk of death when PFS was >6 months than
when it was <6 months (hazard ratio, 0.70; 95% CI, 0.59-0.84;
P < 0.0001); in this study, only 75% and 31% of patients received
platinum-based chemotherapy as first- and second-line chemotherapy,
respectively. Thus, the researchers were not able to evaluate the
applicability of the concept of “platinum sensitivity” to recurrent endo-
metrial cancer in this case.

In contrast to Western countries, Japanese institutions prefer adju-
vant chemotherapy over adjuvant radiation therapy for endometrial
cancer. A survey by the Japanese Gynecologic Oncology Group regarding
postoperative management of endometrial cancer demonstrated that
adjuvant chemotherapy (79.9%) was significantly (P < 0.01) preferred
over adjuvant radiotherapy (13.0%) [7]. A majority of the regimens
were contained a platinum agent in combination with another drug.
Therefore, in Japan, most patients with recurrent endometrial cancer
have a history of platinum-based chemotherapy. Thus, we have an ad-
vantageous environment for assessing platinum sensitivity of recurrent
endometrial cancer. An earlier Japanese retrospective study investigat-
ed the effectiveness of second-line chemotherapy for recurrent endo-
metrial cancer, which was previously treated with a taxane- and
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Fig. 2. Estimates of (A) progression-free survival and (B) overall survival after second-line platinum-based chemotherapy for patients with platinum-free intervals of <12 months and
>12 months (matched patients). P, platinum-free interval; PFS, progression-free survival; CI, confidence interval.

platinum-containing chemotherapy [8]. A treatment-free interval of
<6 months was demonstrated to be significantly associated with re-
sponse to second-line chemotherapy (P = 0.0026), PFS (P = 0.0003),
and 0OS (P = 0.025). However, this study was too small to draw any
definitive conclusions, and thus, to date, there has been no definitive
evidence indicating the applicability of the concept of “platinum sensi-
tivity” to recurrent endometrial cancer.

The present study included patients from 30 institutions, primarily
cancer centers or Japanese University hospitals nationwide. Thus,
these participants are representative of the current clinical conditions
in Japan. Although the recommended first-line regimen for advanced
or recurrent endometrial cancer in the Japanese treatment guidelines
is AP therapy, a significant proportion of the community has adopted
TC therapy for endometrial cancer [9]. Most patients in this study

received TC/DC first-line (76%) or second-line (68%) chemotherapy reg-
imen; this distribution of regimens reflects the current clinical practice
scenario.

There were a few limitations to the present study because of lack
of research funding. First, we could not perform a central pathologi-
cal review; hence, the accuracy of the pathologic sub-classification
may be questionable. Second, we could not perform a central radio-
logical review. In addition, both RECIST and WHO criteria ware
used to assess response to second-line chemotherapy. Nevertheless,
only 9 patients (3%) were assessed according to the WHO criteria,
whereas the remaining 256 patients (97%) were assessed according
to the RECIST 1.1 criteria. Thus, it is assumed that the impact of the
use of these different criteria on the main analysis findings could
be minimal.
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>12 months in order to adjust for background factors (histology, grade, and site of recurrence). PH, platinum-free interval; PFS, progression-free survival; Cl, confidence interval.

Although further validation by a prospective study is required, this is
not a realistic objective. Therefore, it is recommended that patients with
recurrent endometrial cancer, who have long platinum-free intervals,
should receive a platinum-containing second-line chemotherapy regi-
men. In addition, the results of the present study may also influence
the design of other clinical research studies, such as clinical trials of
patients with long platinum free intervals, who receive platinum-
containing chemotherapy in combination with new molecularly targeted
agents.

In summary, platinum-free interval was a predictor of response to
second-line platinum-based chemotherapy and also of survival in pa-
tients with recurrent endometrial cancer, who had history of receiving

a platinum agent during first-line chemotherapy. Thus the concept of
“platinum sensitivity” is applicable to recurrent endometrial cancer.
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Surgery for endometrial cancers with
suspected cervical involvement: is radical
hysterectomy needed (a GOTIC study)?
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Background: Radical hysterectomy is recommended for endometrial adenocarcinoma patients with suspected gross cervical
involvement. However, the efficacy of operative procedure has not been confirmed.

Methods: The patients with endometrial adenocarcinoma who had suspected gross cervical involvement and underwent
hysterectomy between 1995 and 2009 at seven institutions were retrospectively analysed (Gynecologic Oncology Trial and
Investigation Consortium of North Kanto: GOTIC-005). Primary endpoint was overall survival, and secondary endpoints were
progression-free survival and adverse effects.

Results: A total of 300 patients who underwent primary surgery were identified: 74 cases with radical hysterectomy (RH), 112
patients with modified radical hysterectomy (mRH), and 114 cases with simple hysterectomy (SH). Median age was 47 years, and
median duration of follow-up was 47 months. There were no significant differences of age, performance status, body mass index,
stage distribution, and adjuvant therapy among three groups. Multi-regression analysis revealed that age, grade, peritoneal
cytology status, and lymph node involvernent were identified as prognostic factors for OS; however, type of hysterectomy was not
selected as independent prognostic factor for local recurrence-free survival, PFS, and OS. Additionally, patients treated with RH
had longer operative time, higher rates of blood transfusion and severe urinary tract dysfunction.

Conclusion: Type of hysterectomy was not identified as a prognostic factor in endometrial cancer patients with suspected gross
cervical involvement. Perioperative and late adverse events were more frequent in patients treated with RH. The present study
could not find any survival benefit from RH for endometrial cancer patients with suspected gross cervical involvement. Surgical
treatment in these patients should be further evaluated in prospective clinical studies.
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Surgery for stage Il endometrial cancers
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Endometrial cancer is the most frequently occurring gynaecologic
cancer in the United States and Europe (Evans et al, 2011; Siegel
et al, 2012). The most common histology is endometrioid-type and
the majority of the tumours are confined to the uterine corpus. The
1988 International Federation of Gynecology and Obstetrics
(FIGO) staging defined stage II disease as pathological involvement
of the uterine cervix. At the time, stage II disease was subclassified
as glandular involvement alone (ITA) or stromal invasion (IIB).
Estimated 5-year overall survival (OS) rate of surgical stage II
disease was ~ 85% (Cornelison ef al, 1999; Ayhan et al, 2004; Cohn
et al, 2007). However, there have been several factors affecting the
prognosis of stage II patients, such as cervical stromal invasion,
lymph-vascular invasion, and high grade histology.

Recently, the presence of glandular involvement only was not
included in stage II disease (Creasman, 2009), as the prognosis of
stage ITA patients was not relatively worse. Radical hysterectomy
was recommended for patients with suspected gross cervical
involvement (Nagase et al, 2010; NCCN Guidelines, 2013).
However, it is still undetermined which type of hysterectomy
should be undertaken for the patients with stage II endometrial
cancers. The objective of the present study was to evaluate the
efficacy of operative procedure for endometrial cancers within the
largest series of the cases using multivariate analyses.

Patients and tumours. Institutional review board approval was
obtained at seven academic institutions belonging to Gynecologic
Oncology Trial and Investigation Consortium of North Kanto
(GOTIC): National defense medical college, the University of
Tsukuba, the Jichi medical University, Saitama cancer centre,
Saitama Shakaihoken hospital, the Gunma University, Saitama
medical University International Medical centre.

Medical charts of the patients who met the criteria as shown
below were retrospectively analysed: (a) endometrial cancer
patients that were treated during the period of 1995-2009,
(b) patients that had suspected pathological cervical involvement
by MR images or cervical biopsy, (c) extra-uterine disease was not
detected by preoperative CT or MRI images. Only patients who
received primary surgical therapy were included. Clinical data
abstracted included type of surgery, complication related with
surgery, adjuvant therapy, and follow-up data including recurrent
site and patient status at the last visit.

Pathologic data such as FIGO stage, histologic type, tumour
grade, depth of myometrial invasion, cervical stromal invasion,
lymph-vascular invasion, and retroperitoneal lymph node involve-
ment were also analysed. A formal review of the pathologic
material was performed by at least one pathologist in each
institution. Confirmation of cervical invasion and staging was
made by the review of these pathologic reports. Patients with
carcinosarcoma, or endometrial stromal sarcoma were not
included in the present analysis.

Procedures of hysterectomy. All surgeries were performed or
supervised by board-certified gynaecologic oncologists. Type of
hysterectomy was based on the definition made by Japan Society of
Gynecologic Oncology (JSGO) as shown below (Nagase et al,
2010).

Simple hysterectomy (SH): uterine support structures and
vaginal canals are severed near the uterine attachment site. This
is an extrafascial technique that removes some vaginal wall so that
there is no residual cervical area.

Modified radical hysterectomy (mRH): The anterior layer of the
vesicouterine ligament is separated and resected. The ureters are
avoided and displaced laterally, and the uterus is resected by
dividing as much as possible the anterior support and vaginal wall

from the cervix. However, the posterior layer of the vesiocouterine
ligament is not separated or severed. An extra 1.5-2 cm of vaginal
wall can therefore be removed. Another characteristic of this
technique is that more of the cardinal ligament is resected than in a
SH. Extended total hysterectomy is used synonymously with mRH.

Radical hysterectomy (RH): the paravesical space and pararectal
space are extended, and each of the anterior, middle, and podterio
uterine supports is separated and severed. Portions of the vaginal
wall and pelvic connective tissue are widely excised, and a regional
pelvic node dissection is performed. That is, the cardinal ligament
is severed near the pelvic wall, and the anterior layer of the
vesicouterine ligament is separated and severed. The ureters are
detached and displaced laterally, and the posterior layer is
separated and severed. The rectovaginal ligament and ligament
in the rectal space are severed. The paravaginal connective tissue
and a portion of the vaginal wall (at least 3 cm) are then excised.

Grading of adverse events was judged by Common Terminology
Criteria for Adverse Events (CTCAE) v4.0.

Statistical methods. Progression-free survival (PFS) was mea-
sured from the date of primary surgery to the date of subsequent
radiologic relapse, progression, or to the date of last contact for
disease-free patients. Overall survival was defined as the period
from the date of primary surgery to death or the date of last
contact. Local recurrence-free time was the duration between the
date of surgery and the development of local recurrence including
vaginal cuf, paravaginal tissues, and pelvic lymph nodes, or to the
date of last contact for local recurrence-free patients.

Kaplan-Meier method was used for calculation of patient
survival distribution. The significance of the survival distribution
in each group was tested by the log-rank test. The y* test and
Student’s t-test for unpaired data were used for statistical analysis.
Cox proportional hazards model was used for multivariate analysis
of the survival. A P-value of <0.05 was considered statistically
significant. The Stat View software ver.5.0 (SAS Institution Inc.,
Cary, NC, USA) was used to analyse the data.

A total of 300 patients were identified: 74 cases with RH, 112
patients with mRH, and 114 cases with SH. Characteristics of the
patients were summarised in Table 1. Median age was 47 years, and
median duration of follow-up was 47 months. There were no
significant differences of age, performance status, body mass index,
and stage distribution among three groups. In the patients who
underwent RH, more cases were suspected to have cervical stromal
involvement, and underwent lymphadenectomy. As a postopera-
tive therapy, chemotherapy was administered in 46 cases (62%) of
RH, 50 cases (45%) of mRH, and 58 patients (51%) of SH group,
indicating that there was no significant difference of the rate. Also,
there were no significant differences among rates that received
adjuvant radiation: 14 cases (19%) of RH, 12 cases (11%) of mRH,
and 17 cases (15%) of SH groups (Table 1).

Pathologic findings of the patients were shown in Table 2. There
were no significant differences of histological subtype, degree of
cervical involvement, and peritoneal implantation beyond pelvis
among three groups. Additionally, pathological parametrial inva-
sion was observed in 10.8% in RH, 4.4% in mRH, and 5.3% in SH;
however, there was no significant difference among three groups.
Significantly, more cases in patients that underwent RH had
myometrial invasion more than one half of the thickness.
Additionally, the involvement of lymph node was more frequently
observed in the patients with RH (P<0.01).

Local recurrence-free survival curves showed there were no
significant differences among three groups, not only in all
cases but also in patients with cervical stromal involvement
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