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recently published [4]. Results from other Phase III studies con-
ducted in the UK, India and Japan are expected in the next few
years. In this article, we review the outcomes of NACT, focusing
on a comparison with that of PDS setting treatment, and discuss
some of the questions concerning NACT.

Outcome of NACT

Comparable outcomes & reduced morbidity of NACT
compared with PDS-CT in retrospective & prospective,
nonrandomized comparative studies

To date, numerous retrospective studies reporting treatment
results and complications of NACT have been published. Among
these, studies comparing treatment outcomes (Tasiz 1) (5-16] and
complications related to debulking surgery (Taste2) 5,7,8,10,12,14-17]

between PDS-CT and NACT are summarized. In most of the
studies, NACT was administered to patients who had older age,
more advanced disease or a lower PS, whereas characteristics of
subjects for NACT and PDS-CT were not statistically different
in studies by Jacob ez a/. [5], Vi$8aj et al. [9) and Morice ef al. [10].
In these highly biased settings unfavorable to NACT, all of the
studies showed a similar or higher proportion of optimal debulk-
ing surgery in NACT, and all but one study by Steed ez 4. yielded
noninferior outcomes of NACT compared with those of PDS-CT
(Tapiz 1) 14]. After controlling for age, the International Federation
of Gynecology and Obstetrics stage, histologic grade and pleu-
ral effusions, even the study by Steed et 4/., demonstrated no
statistical difference in overall survival (OS; p = 0.95) between
NACT and PDS-CT. As for the invasiveness of debulking surgery,

Table 1. Comparison of outcomes between primary debulking surgery followed by chemotherapy and
neoadjuvant chemotherapy-setting treatment in retrospective studies.
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Table 2. Comparison of surgical invasiveness between primary debulking surgery and interval debulking surgery in retrospective studies
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several studies revealed significantly less invasiveness in the NACT
group. For example, compared with the PDS group, the NACT
group had a smaller amount of blood loss, lower rate or amount
of blood transfusion, lower rate of bowel resection, lower rate of
splenectomy, lower rate of surgical morbidities, shorter and less
frequent stay in an intensive care unit (ICU) and shorter dura-
tion of hospitalization (Tasiz2). In addition to the benefits for the
NACT group compared with the PDS-CT group described in
Tasie 2, a significantly lower frequency of tumor invasion to the
appendix (22 vs 80%; p < 0.001) (8], a lower rate of permanent
colostomy (6 vs 24%; p = 0.04) (1], a lower rate of complications
requiring surgery (3 vs 21%; p = 0.03) 10}, and a shorter duration
of surgery (211 vs 276 min; p < 0.0001) 15] were also reported.

Kuhn et al. (18], Hegazy et al. [191 and Lee et /. [20] conducted sim-
ilar comparisons by nonrandomized, prospective studies (Tasce 3).
Kuhn ez 4l. offered a NACT protocol to patients with stage IIIC
ovarian cancer with an estimated >500 ml of ascites [18]. Patients
who agreed with the proposal received NACT, and the other
patients who refused the proposal received conventional PDS-CT
treatment. The characteristics of these two groups were not statis-
tically different. Compared with the PDS-CT group, there was a
higher proportion of optimal surgeries in the NACT group and
an improved median survival time (MST) in the NACT group.

Hegazy et al. chose NACT or PDS-CT for the patients with
stage III/IV ovarian cancer according to tumor resectability
estimated by diagnostic laparotomy or laparoscopy. Patients
who received NACT because of tumor unresectability were
older than the patients who received PDS-CT (average age:
58.7 vs 53.6 years, respectively; p = 0.04) (19]. They reported no
difference in proportion of optimal surgery and OS.

Lee ez al. selected patients who received NACT for stage IIIC/IV
ovarian cancer according to diagnoses based on imaging studies,
such as computed tomography (CT) or MRI [20]. Patients who
refused NACT received PDS-CT. The characteristics of these
two groups wete not statistically different. Compared with the
PDS-CT group, there was a higher proportion of optimal surgery
in the NACT group, but the improvement did not impact survival.

As for surgical invasiveness of NACT compared with PDS-CT,
two studies [19,20) showed statistically significant reductions of
blood loss, and one study showed a reduction in the duration of
ICU stay and hospitalization [19).

Giannopoulos er 2l. compared the parameters of surgical
invasiveness between PDS-CT (n = 29) and NACT (n = 35)
in the treatment of stage IIIC/IV ovarian cancer [21]. Patients
treated with NACT were nonrandomly selected according to the
unresectability of tumors evaluated by laparoscopy or CT imag-
ing. They demonstrated that median, intraoperative blood loss
(500 vs 1000 ml; p = 0.043), median hospital stay (7 vs 8 days;
p = 0.005), and possibility of admission to the ICU (5.7 vs 48.3%;
p < 0.001) were significantly less in the NACT group than in the
PDS-CT group.

From these retrospective or nonrandomized, prospective, com-
parative studies, NACT did not seem to compromise the survival
of patients with advanced-stage ovarian, tubal or peritoneal cancer
and seemed to greatly reduce surgical invasiveness.

Increased possibility of optimal surgery by NACT but
rather poor survival in meta-analyses

Bristow et al. selected 22 cohorts from 21 studies and performed
a meta-analysis in order to determine the OS and relative effect
of multiple, prognostic variables in cohorts of patients with
advanced-stage ovarian cancer treated with NACT (Tasiz 4) [22).
The main selection criteria for the study were:

* Subjects were predominantly (>90%) patients with stage III/TV
epithelial ovarian cancer;

* Subjects underwent NAC that included cisplatin (CDDP) or
carboplatin (CBDCA);

* Subjects underwent NAC prior to cytoreductive surgery.

The target period for the Medline search was from 1 January 1989
to 30 September 2005. Using linear regression models, the effects
of six variables (i.e., the proportion of maximal interval cyto-
reduction, stage IV disease, taxane use, median number of NAC
cycles, median age and year of publication) on MST were assessed.
The weighted mean MST was 24.5 months, and the weighted
mean proportion of maximum cytoreduction was 65.0%. All
variables other than median age were significantly correlated to
MST. Each 10% increase in maximum cytoreduction was asso-
ciated with a 1.9-month increase in MST, and each incremental
increase in NAC cycles was associated with a 4.1-month decrease
in MST. The authors reported that the survival outcome of NAC
was equivalent to that of suboptimal PDS (>1 cm) followed by
six cycles of CDDP and cyclophosphamide in the Gynecologic
Oncology Group (GOG) 111 trial (24.5 vs 24 months). They con-
cluded that NACT is associated with inferior OS compared with
PDS-CT. However, this conclusion was not surprising because
NACT was initially predominantly administered to older patients,
with more advanced-stage disease, or patients with low PS, as
mentioned earlier.

Recently, Kang ez al. published the results of a similar meta-
analysis (Tasie 4) [23]. The main selection criteria for this study
were identical with the preceding study. The rarget period for
the Medline search was extended until 30 June 2008. Although
the number of selected studies were the same, seven studies were
excluded and seven newer studies were included. To produce more
reliable results, they chose a random-effects model instead of a
simple linear regression model. The weighted mean MST was
27.5 months, and the weighted mean proportion of maximum
cytoreduction was 70.0%. Again, the proportion of maximal
interval cytoreduction, taxane use and year of publication were
significantly associated with MST. However, the proportion of
stage IV disease and median number of NAC cycles did not have
a statistically significant association with MST. Furthermore,
they examined ten comparative studies between NACT and
PDS-CT, and analyzed the proportion of optimal cytoreduc-
tion. They found that the risk of suboptimal cytoreduction in the
NACT group was reduced to 0.5 (95% CI: 0.29-0.86; p = 0.012)
compared with the PDS-CT group, and concluded that NACT
helped gynecologic oncologists to achieve an increased rate of
optimal cytoreduction.
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Table 3. Comparison between primary debulking surgery followed by chemotherapy and neoadjuvant chemotherapy-setting treatment
in nonrandomized prospective studies.
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Final comparisons by prospective, randomized

Phase Il trials

Although NACT seems to be a promising approach for the treat-
ment of patients with advanced-stage ovarian cancer, to become a
standard treatment, it is necessary to demonstrate the superiority
of NACT in treatment outcome or to show the noninferiority of
NACT in treatment outcome and lower toxicity compared with
PDS-CT. The most reliable and quickest way to demonstrate
superiority or noninferiority of NACT is to conduct a random-
ized Phase III study comparing NACT and PDS-CT. Until now,
at least four Phase III studies have begun in Europe [4.24], India
(ClinicalTrials.gov identifier: NCT00715286 [101]) and Japan
(Tase 5) [25]. Subjects were patients with stage III/IV or IIIC/IV
disease. In all studies, patients who were not suitable for PDS
because of medical contraindication or poor PS were excluded.
Target diseases included not only ovarian cancer but also tubal and
peritoneal cancers in three European or Japanese studies.

The results of the earliest study by Vergote ez 4/. in the EORTC
trial (EORTC55971) have recently been published (4]. They com-
pared NACT, which consisted of three cycles of NAC followed by
IDS, and three cycles of postsurgical chemotherapy with PDS-CT,
consisting of PDS followed by six cycles of postsurgical chemother-
apy. The chemotherapy regimen was a combination of platinum
and taxane chosen by each institution. Patients with biopsy- or
cytology-proven stage IIIC/IV ovarian, tubal or peritoneal cancer
were enrolled in the study. The study was open from September 1999
to December 2006 and 718 patients were enrolled. The outcome of
670 patients randomized into two treatment arms was analyzed. The
largest residual tumor was <1 cm in diameter in 41.6% of patients
after PDS and in 80.6% of patients after IDS. Although statistical
analyses were not performed, postoperative infections, venous com-
plications, fistula, hemorrhage and postoperative mortality tended to
be lower after IDS in the NACT group than after PDS. The MST
was 29 months in the PDS-CT group and 30 months in the NACT
group, and the median progression-free survival (PES) in both groups
was 12 months in the intent-to-treat analysis. The hazard ratio for
death in the NACT group compared with that in the PDS-CT group
was 0.98 (90% CI: 0.84~1.13; p = 0.01 for noninferiority). They
concluded that NACT was not inferior to PDS-CT as a treatment
option for patients with bulky stage IIIC/IV ovarian carcinoma.

In March 2004, Kehoe et /. at the Medical Research Council
Clinical Trials Unit (MRC-CT'U) had started a Phase III part of
a Phase II/III study named Chemotherapy or Upfront Surgery
(CHORUS) [24]. The planned accrual number was 150 individuals
in the Phase II part and 400 in Phase ITI part. The Phase III part of
the study closed in August 2010. One of the distinct characteristics
of the study was that patients were enrolled into the study based
only on imaging diagnosis without cytological or histological con-
firmation. Other characteristics included that the chemotherapy
regimen was a single-agent CBDCA or a combination with other
agents chosen for each patient, and that the study was designed
to demonstrate the noninferiority of NACT in OS by combining
the data with that from the EORTC 55971 trial. The follow-up
dara are still accumulating, thus the results of the study have not

yet been published.

The Japan Clinical Oncology Group (JCOG) conducted a sim-
ilar Phase IIT study (JCOGO0602) [25] after successfully completing
afeasibility study (JCOGO0206) [26,27]. Patients were enrolled into
the study with a clinical diagnosis of stage III/IV ovarian, tubal or
peritoneal cancer based on imaging studies, cytological diagnoses,
serum CA125 (>200 U/ml) and carcinoembryonic antigen (CEA)
titer (<20 ng/ml). Histological diagnosis, instead of cytology,
was allowed in patients with available lesions without laparos-
copy or laparotomy. Diagnostic laparoscopy or laparotomy after
enrollment was not performed because their preceding feasibility
study showed that target disease (i.e., stage I[II/IV ovarian, tubal
and peritoneal cancer) can be diagnosed reliably using the same
criteria adopted in this study. This means eliminating an extra
surgical procedure for the purpose of the clinical trial in both
treatment arms, and it has the advantage of allowing NACT to
start earlier. Other special characteristics of the study were that
the regimen of chemotherapy was restricted to a combination of
paclitaxel (PTX) and CBDCA, the number of cycles of NAC was
four, and the number of cycles of chemotherapy was eight in total,
considering the advanced stage of the subjects.

Kumar ez 4l. from the All India Institute of Medical Sciences
are conducting a Phase III study. They set the target disease as
stage IIIC/IV ovarian cancer [28,29]. Stage I'V disease was restricted
to disease upstaged owing to pleural effusion. Cytological or
histological diagnosis was necessary before enrollment. The study
started in November 2001 and is open according to informa-
tion last updated on 14 July 2008 (ClinicalTrials.gov identifier:
NCT00715286 [101)).

From the favorable results of the EORTC study, NACT may
be one of treatment options available for patients with bulky
stage ITIC or IV ovarian, tubal and peritoneal cancer. Furthermore,
NACT would be expected to become a standard treatment for
unselected patients with advanced ovarian cancer when favorable
results are confirmed and several problems are resolved by the
following studies.

Problems & questions about NACT

As NACT becomes more widely used, several problems that
should be solved or questions that should be answered will arise.
We will discuss some of these important issues next.

How should target diseases be diagnosed before NACT?
In the PDS-CT treatment setting, the aims of surgery are to con-
firm the diagnosis of ovarian, tubal or peritoneal cancer; determine
an accurate stage of the disease; and reduce bulky tumors.

We understand that it is necessary in principle to perform diag-
nostic laparoscopy or laparotomy in order to confirm diagnosis
and stage of the disease before chemotherapy also in the setting of
NACT. However, the procedure may spoil the merits of NACT,
such as less-invasiveness and immediate initiation of treatment.
How to quickly and accurately confirm the diagnosis of the disease
before NACT is a major problem.

The MRC-CTU study allowed patients to enroll on the basis
of diagnoses using imaging studies without cytological or histo-
logical confirmation [24]. To exclude gastrointestinal cancer,
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Table 4. Results of meta-analys

the tumor marker criterion (CA125/CEA ratio >25) could be
used. After enrollment, patients assigned to NACT required
laparoscopic biopsy, image-guided biopsy or fine-needle biopsy.
Although the rate of benign disease or the rate of other malig-
nancy may be revealed by the study, at present we cannot recom-
mend starting NACT by using only diagnoses based on imaging
tests and serum tumor marker results.

Schwartz ez l. evaluated the role of cytology in the pretreat-
ment diagnosis of advanced-stage ovarian cancer 30]. They per-
formed NACT for patients with advanced-stage ovarian cancer
diagnosed based on clinical findings. Pretreatment cytology slides
of ascitic fluid were reviewed and categorized as consistent with
ovarian cancer, not consistent with ovarian cancer, or insufficient.
Pathological diagnosis at IDS and cytological diagnosis were com-
pared in 47 patients. In total, 42 out of 43 patients with cytology
consistent with ovarian cancer had ovarian cancer and one had
no pathologic evidence of disease. Two out of three patients with
cytology not consistent with ovarian cancer had ovarian can-
cer, and one had a mesonephric adenocarcinoma. The authors
conclude that cytology has proven to be extremely helpful in
supporting clinical impressions of apparently advanced-stage
ovarian cancer.

Freedman ez 4l. compared diagnostic strategies for predict-
ing final pathology of ovarian cancer among 149 patients who
underwent NACT (31]. The initial diagnosis was based on cytol-
ogy in 108 patients, histology in 26 patients and only clinical

for neoadjuvant chemotherapy

etting treatm

factors (imaging studies and CA125) in 15 patients. Pathological
diagnoses of disease in four patients who obtained complete
pathological responses were determined to be consistent with
ovarian cancer. The diagnostic accuracy of the cytology, histol-
ogy and clinical factors alone was 98, 96 and 87%, respectively
(p = 0.04). The authors conclude that diagnosis of epithelial
ovarian cancer based on cytology and histology are superior to
clinical factors alone.

The JCOGO0206 study assessed the accuracy of clinical diag-
nosis based on imaging tests, cytology from ascites, pleural
effusion or tumor, and tumor markers (CA125 >200 U/ml and
CEA <20 ng/ml) 27). All enrolled patients underwent diagnostic
laparoscopy in order to determine accurate diagnoses. The dis-
ease was ovarian, tubal or peritoneal cancer in 100% (56 out of
56 patients), and stage III/IV in 95% (53 out of 56 patients). As
for the stage of the disease, laparotomy performed immediately
after the diagnostic laparoscopy revealed stage I1Ib disease in
one out of the aforementioned three patients. The results suggest
that appropriate target diseases for NACT can be diagnosed with
>90% accuracy by clinical diagnoses based on findings including
cytology, according to the Bayesian statistical methods.

From these studies, it can be concluded that cytological exami-
nation of ascites, pleural effusion or tumor in addition to imaging
diagnosis and tumor markers may be necessary before NACT for
accurate diagnosis of advanced-stage ovarian, tubal or peritoneal
cancer, unless we select diagnostic laparotomy or laparoscopy.

WWW.expert-reviews.com
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Table 5. Phase lll randomized studies comparing neoadjuvant chemotherapy-setting treatment and
primary debulking surgery followed by chemotherapy

RS

When should we perform IDS?

In earlier studies of NACT, the number of cycles of NAC was
sometimes based on the response to NAC. Occasionally, the
number of cycles of NAC reached more than six cycles in each
patient base [732,33], while in more recent studies, the num-
ber of cycles of NAC usually settled at three or four cycles.
However, the optimal number of cycles of NAC has not yet
been determined. Some reports paid attention to the number
of NAC cycles.

Lim and Green administered NAC to 30 patients with
stage [11/IV ovarian cancer [34]. The NAC regimen consisted of
CBDCA, ifosfamide, and mesna for a median of three cycles.
Objective responses were observed in 13 patients, including

five patients who achieved a complete response after three cycles.
This study showed that more than three cycles of NAC did not
increase the number of complete responses, but were associated
with greater toxicity. The use of three cycles was optimal in
terms of the response rate, feasibility of beneficial surgery, and
so on.

In a retrospective study by Loizzi ez al., 30 women were treated
with NACT [113. The mean number of NAC cycles was 4.1, and
the NAC regimen consisted of CDDP and cyclophosphamide in
12 patients and PTX and CBDCA in 18 patients. In this study,
the outcome of patients who underwent <three cycles of NAC
were compared with those who received >three cycles. No statisti-
cally significant difference between the two groups was observed

1060

Expert Rev. Anticancer Ther. 11(7), (2011)



Neoadjuvant chemotherapy for advanced ovarian cancer

]
<
©
S
=

-

£
(=3

[T,
(o]

T
[}
vy
o
Qo
£
o
v
>
o
[
S
[]

K
=}
o
£
[}

=
w

ey
f et
©
>

=

T
©
o}
v
<
(=2}

£
3

o

o

("
w
[}
S
[*]
o

-
3
o
>
S
(]
(=2}
b
=]
v
(=2}

£

=
3

Ko
Q

©

©
>
S
[

e

<

Y
o
>
.
(]
£
£
=

wi

©

L

5

-

c
.2
]
@
£
Kol
£
o]
o
Q
<
@«
X
]
]

with respect to the response to NAC (p = 0.82) and
median survival (p = 0.74). The issue of whether
women who received <three cycles of NACT bene-
fited more than those who had >three cycles could
not be answered in their study.

Colombo ez 2/. analyzed prognostic factors in
61 patients treated with NACT in a retrospec-
tive study [16]. IDS was performed after three
to six cycles of NAC consisting of platinum and
PTX in 39 patients, and platinum and another
agent in 22 patients. In addition to the response
to NAC (p = 0.04), the range of mesenteric
involvement (p = 0.025), performance of diges-
tive resection (p = 0.01), residual tumor after IDS
(p = 0.014) and number of NAC cycles (three or
four vs >four; p = 0.04) were identified as statisti-
cally significant prognostic factors in univariate
analysis. Median survival of patients treated with
three or four cycles of NAC was much better than
that of patients treated with >four cycles of NAC
(31 vs 20 months, respectively).

Pélcher er al. prospectively compared two
and three cycles of NAC in NACT, consisting
of IDS and six cycles of combination regimen of
CBDCA and docetaxel in total [35]. A total of
44 patients were each allocated to two or three
cycles of the NAC arm. There were no signifi-
cant differences in PFS (12.5 vs 12.2 months;
p=10.77) and OS (28.4 vs 24.1 months; p = 0.87).
The authors concluded that a treatment schedule
with two preoperative cycles is a reasonable option
for NACT.

Bristow ez 2. demonstrated in their meta-ana-
lysis that each incremental increase in NAC cycles
was associated with a 4.1-month decrease in MST
(p = 0.046), and one of their important conclu-
sions was that definitive operative intervention
should be undertaken as early as possible in the
treatment program [22]. On the contrary, Kang
et al. demonstrated in their meta-analysis that the
between-study variation of the number of NAC
cycles did not influence survival (p = 0.701) [23].
The difference between the two studies prob-
ably results from differences in both selection
of studies and statistical methods. In any case,
we cannot draw a definitive conclusion from
these meta-analyses.

From these aforementioned studies, it seems that
three or four cycles may be the most likely opti-
mal amount, and two cycles may be a reasonable
option for the optimal number of NAC cycles.
To decide the number of NAC cycles, individual
evaluation of tumor resectability discussing in the
following section may be of use. However, further
evaluation is still necessary.

WWW.eXpert-r eviews.com
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How can we predict successful debulking at primary or
interval surgery?

In the early studies of NACT, selection of patients was based
on the resectability of the tumors or patients characteristics at
PDS, such as age, PS and medical conditions. Some investigators
proposed criteria to predict successful or unsuccessful debulking.
These methods may be also applicable in the setting of NACT
to determine an indication or timing of IDS.

Nelson ez al. defined several CT findings as unresectable
disease and the results were compared with surgical outcome
in 42 patients (36]. Successful cytoreduction (<2 cm residual
disease) was accomplished in 23 out of 24 who fulfilled CT
criteria for cytoreduction and six out of 18 with CT criteria
predictive of inability to perform cytoreduction. They concluded
that CT scan is an accurate method for predicting successful
surgical cytoreduction. Dowdy ez /. selected 17 CT findings and
correlated with the possibility of optimal cytoreductive surgery
(residual tumor <1 cm) in 87 patients [37). A combination of dif-
fuse peritoneal thickening and ascites was a most useful predictor
of suboptimal cytoreduction and associated with a very low rate
of optimal cytoreduction (32%). Qayyum e¢ /. defined several
imaging criteria for inoperable tumors and compared with oper-
ability at surgery in 137 patients [38]. Sensitivity and specificity
for the prediction of suboptimal debulking were 76% (16 out
of 21 patients) and 99% (115 out of 116 patients), respectively.
They also found that CT and MRI were equally effective in the
detection of inoperable tumor.

On the other hand, Vergote er 2/. utilized laparoscopic diagno-
sis to evaluate an operability in 77 patients (39]. In total, 79% of
28 patients, those supposed to be operable, were cytoreduced to
<0.5 cm residual tumor. Deffieux et #/. evaluated the role of lapa-
roscopy in selecting candidates for complete cytoreduction surgery
in 15 patients [40]. Among the 11 patients considered to have resect-
able tumors by laparoscopy, ten women had no macroscopic resid-
ual tumor after surgery. Fagotti et 4/. developed a scoring system
based on laparoscopic evaluation of metastases in seven regions [41].
They demonstrated that this scoring system predicts suboptimal
surgery with 100% sensitivity, 100% positive-predictive value and
74% accuracy.

Although these methods may be useful during the evaluation
of resectability from the viewpoints of tumor spread, Aletti
et al. pointed out the importance of patients’ conditions and
surgeons’ expertise to achieve successful cytoreduction [42].
They found that patients’ performance and surgeons’ aggressive
tendency are independently associated with optimal surgery in
multivariate analysis. In another study, they identified a group
of high-risk patients characterized by high tumor dissemina-
tion or stage IV, poor performance or nutritional status and
age 275 years [43]. Aggressive debulking surgery was associ-
ated with morbidity of 63.6% and limited survival benefit in
these patients.

Indication or timing of IDS should be evaluated, taking into
account the patient’s condition and the surgeon’s expertise in
addition to imaging diagnoses in clinical practice.

What is the optimal goal of IDS?

Most studies emphasized that the greatest advantage of NACT is
a higher rate of optimal surgery in IDS. These studies uniformly
used the same definition of optimal surgery in IDS as that in PDS.
The meaning of residual disease after PDS and IDS is naturally
different because chemoresistance may be altered by NAC and
the planned number of postsurgical chemotherapy may be dif-
ferent. Thus, the definition of optimal surgery in IDS should
be stricter than in PDS to indicate similar good survival from
viewpoints of chemoresistance and remaining chemotherapy.
In many retrospective studies and some prospective studies, a
high proportion of optimal surgeries in IDS, based on the same
definition, did not influence the survival of patients treated with
NACT [4-69.12,15,16,20]. For example, V1$¢aj ez /. demonstrated
higher optimal debulking in the IDS group compared with the
PDS group (60 vs 22%, respectively; p = 0.001) but not improved
survival (25 vs 26 months, respectively; p = not significant) [9).
Everett ez al. reported similar observations of a higher propor-
tion of optimal debulking in the IDS group than the PDS group
(86 vs 54%, respectively; p < 0.001), but comparable survival
(33 vs 42 months, respectively; p = not significant) f12]. Lee et 2/,
presented an improved rate of optimal surgery (78% for IDS vs
46% for PDS; p = 0.04) without improving survival (53 months
for IDS vs 55 months for PDS; p = not significant) [20]. These
results support our idea.

As far as we know, there have been few studies addressing the def-
inition of optimal surgery for IDS during NACT. Although it was
not a direct analysis, we related the size of the residual tumor and
survival after interval look or debulking surgery during PDS-CT
based on the assumption that chemotherapy after interval surgery
is identical between NACT and PDS-CT (48]. Interval look and
debulking surgeries were performed after three or four cycles of
chemotherapy for patients with optimal and suboptimal PDS,
respectively. The 5-year survival of patients with no residual tumor
after interval surgery was comparable with that of patients with
minimal residual tumor (<2 cm) after PDS (47 vs 40%, respec-
tively), while the 5-year survival of patients with minimal residual
tumor after interval surgery is much worse (0%). Colombo ez /.
analyzed the prognostic factors in patients treated with NACT.
They found that the size of the residual tumor is a significant
prognostic factor (p = 0.014), and the 5-year survival of patients
with no residual tumor, <1 cm tumor or >1 cm tumor was 33, 11 or
0%, respectively [16]. Mazzeo et al. reported similar results among
patients treated with NACT [49]. The median survival of patients
with no residual tumor at IDS is significantly better than that of
patients with any residual tumor (41 vs 23 months, respectively;
p = 0.0062). Almost 50% of patients with no residual tumor sur-
vived for 4 years, whereas no patients with residual tumor survived
longer than 4 years. For long-term survival, surgery leaving even
minimal residual tumor is not optimal.

Polcher er al. addressed the definition of optimal surgery at
IDS [35]. They performed a multivariate analysis of prognostic
factors and found that no residual tumor was independently
associated with good survival (hazard ratio: 0.33; p < 0.001).

Expert Rev. Anticancer Ther. 11(7), (2011)
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They stated that optimal debulking after NAC should be defined
as no gross residual disease. Although this suggestion may be
based on a somewhar aggressive standpoint, it also supports our
opinion. Without addressing the definition of optimal debulk-
ing, Kuhn ez 4l. also demonstrated by multivariate analysis (rela-
tive risk: 14.3; p = 0.02) 18] and Schwartz ez #/. demonstrated by
univariate analysis (p < 0.001) that macroscopic residual tumor
is a significantly worse prognostic factor for OS [7]. Le et 4/. [50]
and Le er &/. 51 demonstrated a significant association between
macroscopic residual tumor and PFS by multivariate analysis
(p = 0.003 and 0.04, respectively). All of these studies support
our opinion from an aggressive standpoint.

On the basis of these studies, we can say that the definition
of optimal debulking in IDS should be stricter than in PDS
and that the definition should be no residual tumor in IDS,
even though the definition of optimal surgery in PDS remains
<l-cm residual tumors.

How frequently can we achieve optimal IDS following
NAC with platinum and taxane?

Bristow et 4/. [22] and Kang et 4/. [23] reported that the weighted
mean rate of optimal debulking was 65.0 and 70.0%, respec-
tively, in their meta-analyses. Regrettably, these results may not
be in accordance with current clinical practice. For example,
these studies used the definition of optimal surgery as defined
for each cohort, which is, in the majority of cases, residual
tumors of <2 cm. In addition, these studies include cohorts
treated with NAC regimens other than platinum—taxane com-
binations. Tasz 6 summarizes the performance rate and results
of IDS among cohorts treated with a NAC regimen composed
of platinum and taxane [4,17,18,20,27,35,50-53].

The median performance rate of IDS after three or four cycles
of NAC ranged from 62 to 100% in each cohort base, and
the average performance rate was 91% (695 out of 763). IDS
resulted in residual disease with <2 cm residual tumors (i.e., the
older definition of optimal surgery) in 80% (193 our of 242)
of patients (range: 59—-84% in each cohort base). Similarly,
IDS resulted in residual disease with <1 cm residual tumors
(i.e., present definition of optimal surgery) in 67% (430 out of
640) of patients (range: 45-74% in each cohort base). Finally,
complete resection of all tumors (i.e., recommended definition
of optimal surgery) was achieved in 42% (288 out of 687) of
patients (range: 26-55% in each cohort base). Although these
cohorts still include various selection criteria for NACT, dif-
ferent decision criteria for performing IDS and different tar-
get goals for surgery, as well as include retrospective studies,
this information may be useful in order to predict an ordinary
course of treatment.

As an average course of NACT for advanced-stage ovarian
cancer by using a standard platinum—taxane combination
regimen, IDS is possible in approximately 91% of patients,
optimal debulking according to the present definition (<1 cm
residual tumor) is possible in approximately 67% of patients,
and complete resection can be achieved in approximarely 42%
of patients.

Should we exclude patients with clear-cell or mucinous
histology from NACT?

One of the important questions is whether we should avoid per-
forming NACT for advanced-stage ovarian cancer with chemo-
resistant histology, such as clear-cell or mucinous adenocarci-
noma. In principle, NACT does not seem beneficial for patients
with chemoresistant histology. Current publications seldom
discuss differences in histology.

Inciura ez al. reported on a retrospective, comparative study
between NACT (n = 213) and PDS-CT (n = 361) 13]. The
number of patients with serous, mucinous, endometrioid, and
other types were 84, 48, 49 and 32, respectively, in the NACT
group and 135, 67, 118 and 41, respectively, in the PDS-CT
group. There was no statistical difference in OS between NACT
and PDS-CT in serous (p = 0.396), endometrioid (p = 0.197)
and mucinous (p = 0.256) histology. We can find no apparent
demerits of NACT for patients with mucinous adenocarcinoma
in this study.

Ongoing Phase III studies [24,25] and a recently published
EORTC study [4] set the criteria for tumor marker CA125 and
CEA in eligibility. These criteria may work not only to exclude
the malignancy of digestive tracts but also to decrease the enroll-
ment of patients with clear-cell adenocarcinoma or mucinous
histology. Actually, patients with clear-cell adenocarcinoma or
mucinous adenocarcinoma enrolled in the EORTC study was
only 4.3% (29 out of 670).

Accumulation of data may be necessary in order to determine
whether we should avoid selecting NACT for patients with clear-
cell adenocarcinoma or mucinous adenocarcinoma, although,
in principle, NACT would not seem beneficial for patients with
such chemoresistant histology.

Expert commentary
When NACT was an alternative treatment for patients with
advanced ovarian, tubal, or peritoneal cancer, selection of
patients with primarily unresectable tumors was one of most
important issues before initiating treatment. For this purpose,
some investigators proposed the criteria of unresectablity using
CT or MRI results [36-38], while others used or recommended
diagnostic laparoscopy [39-41] to select such patients, as previ-
ously mentioned. Now that NACT is a standard treatment option,
the roles of these criteria may change. How to diagnose ovarian,
tubal or peritoneal malignancy and diagnose the advanced stage
of these diseases (i.e., diagnose as adequate disease for NACT)
without wasting time is a very important issue before starting
NACT. As discussed previously, cytology may be a useful tool
for this purpose. Although we cannot diagnose all patients with
ovarian, tubal or peritoneal cancer correctly by cytological diag-
nosis alone, we can correctly select patients with these diseases
by cytology in combination with imaging diagnosis and serum
tumor markers. However, it is noteworthy that malignancies of
other origins, such as breast and digestive tract, were carefully
ruled out by some other criteria in the setting of clinical study.
Similar careful diagnosis is necessary to use cytological diagnosis
at clinical practice.
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Once again, when NACT was an alternative treatment for
patients with more advanced-stage ovarian, tubal or perito-
neal cancer with primarily unresectable tumors, achievement
of optimal surgery with <1 c¢m residual tumors in IDS might
have been very positive because the prognoses of these patients
were deemed to be poor. Now that NACT is a standard treat-
ment option for all patients with stage III/IV, NACT should be
selected with the expectation of the best outcomes for patients.
We should perform IDS in NACT with the aim of complete resec-
tion of all macroscopic tumors, taking into consideration that
leaving even minimal residual disease makes prognoses of the
patients poor.

Along with the change in the role of NACT, we should also
change the management of patients regarding diagnosis before
treatment and IDS.

Five-year view

Mature, long-term, follow-up results from all or most of the ongo-
ing Phase III studies will probably be available in order to help
establish a role for NACT. The role of NACT itself and new strat-
egies of chemotherapy in NACT will be a focus of research. In
the setting of PDS-CT, the strategies of intraperitoneal (IP) che-
motherapy; a combination regimen of CBDCA and dose-dense,
weekly PTX; and a combination of molecular-target therapy, are
candidates for replacing an intravenous, tri-weekly combination
of platinum and taxane based on the results of Phase III stud-
ies [s4-56]. All of these strategies can be combined with NACT,
and several studies of these treatments have been performed or
are in progress.

The Southwest Oncology Group (SWOG) performed a Phase I
study of NAC and IDS followed by intravenous/IP chemotherapy
in women with stage III/IV ovarian, tubal or peritoneal cancer
with bulky disease (53]. NAC consisted of three cycles of intra-
venous CBDCA and PTX. Postsurgical chemotherapy for opti-
mally cytoreduced patients consisted of six cycles of intravenous
and IP PTX and IP CBDCA. In total, 26 out of 58 enrolled
patients underwent optimal IDS and received postsurgical

intravenous/IP chemotherapy. PES and OS for 26 patients who
received intravenous/IP chemotherapy is 29 and 34 months,
respectively. They concluded that these results compare favor-
ably with other studies of suboptimally debulked patients and
that randomized comparisons are necessary to make conclu-
sions regarding the toxicity and efficacy of their intravenous/
IP regimen. The University Health Network in Canada started
a Phase I/1I study of NAC and IDS followed by IP CDDP and
intravenous PTX in February 2007 (ClinicalTrials.gov identifier:
NCT00889733 [101)). The Clinical Trial Group of the National
Cancer Institute of Canada also started a randomized Phase 11/
III study in September 2009 to compare three post-IDS chemo-
therapy arms, including an intravenous PTX and intravenous
CBDCA arm, intravenous/IP PTX and IP CDDP arm, and
intravenous/IP PTX and IP CBDCA arm (ClinicalTrials.gov
identifier: NCT00993655 [101]).

Pélcher ez al. performed a Phase II study of NACT using a
molecular target agent to assess activity and tolerability (571. The
regimen was a combination therapy of tri-weekly CBDCA and
PTX with the multi-target, tyrosine kinase inhibitor, sorafenib
(400 mg twice daily). The planned protocol treatment was two
cycles of NAC and IDS followed by four cycles of postsurgical
chemotherapy and maintenance, single-agent oral sorafenib
through 1 year. Unfortunately, the study was terminated early
because all four enrolled patients suffered severe toxicities after
NAC and IDS. Although the regimen was not feasible, the
authors conclude that further evaluations of sorafenib are war-
ranted. Wright ez 2/. initiated a Phase II study of neoadjuvant
CBDCA, PTX and bevacizumab in May 2010 (ClinicalTrials.
gov identifier: NCT01146795 [101]). The treatment schedule
includes three cycles of NAC and IDS followed by six cycles of
postsurgical chemotherapy.

The new strategies of NACT using a wide variety of schedules or
agents will be assessed for efficacy and toxicity with great enthu-
siasm. It is expected that such strategies will contribute to further
improvements in the outcome of patients with advanced ovarian,
tubal or peritoneal cancer.

Key issues
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The Gynecologic Cancer Study Group (GCSG) of the Japan Clinical Oncology Group
(JCOG) was organized in 1994. The GCSG has developed under the leadership of three suc-
cessive group representatives, five principal study investigators, the cooperation of group
members and the support of several public research funds. At present, 38 institutions are par-
ticipating as active members of the GCSG of the JCOG. In addition to gynecologic oncolo-
gists, medical oncologists, pathologists and radiotherapists are participating in our group. Our
group manages female genital malignancies including uterine cervical, endometrial, ovarian,
tubal and vulvar cancers. Because the incidences of uterine cervical (in younger women),
endometrial and ovarian cancer have increased in Japan in recent years, we are developing
new standard treatments especially for these malignancies. As of 31 May 2011, our group
has conducted six JCOG clinical trials {three completed and three ongoing) and completed
one JCOG accompanying study, which is now in preparation for publication. Our group has
also conducted several retrospective studies, and Phase | and 1l trials independent of the
JCOG Data Center. Our aim is to conduct unique and high-quality clinical trials which we can
appeal to the world. In this review, we present the organization and achievements of our
group, along with a list of participating institutions, as the history of the GCSG of the JCOG.

Key words: gynecologic cancer — treatment — clinical trial

ORGANIZATION OF THE GYNECOLOGIC
CANCER STUDY GROUP OF THE JAPAN
CLINICAL ONCOLOGY GROUP

The Gynecologic Cancer Study Group (GCSG) of the Japan
Clinical Oncology Group (JCOG) was organized in 1994
with Dr Ryuichiro Tsunematsu as the first group representa-
tive. The original members of the GCSG were also members
of a study group called ‘A Study for the efficacy of
dose-intensive chemotherapy for advanced ovarian cancer’,
which was organized by Dr Tsunematsu as the principal
investigator with the support of Grants-in-Aid for Cancer
Research from the Ministry of Health and Welfare during
the 199497 fiscal years. This group was taken over by a
study group organized by Dr Hiroyuki Yoshikawa entitled

‘A study for the development of new treatment methods for
gynecologic malignancy’, which was supported by
Grants-in-Aid for Cancer Research from the Ministry of
Health, Labour and Welfare (MHLW) during the 1998—2001
fiscal years. In 1998, the group representative of the GCSG
of JCOG was handed over to Dr Yoshikawa from Dr
Tsunematsu. In 2001, a new study group called ‘A study for
the multidisciplinary treatment aiming to improve the prog-
nosis of advanced ovarian cancer’ was organized by Dr
Yoshikawa with the support of Health Sciences Research
Grants for Clinical Research from the MHLW during the
200103 fiscal years. After 2004, this study group headed
by Dr Yoshikawa was renamed ‘A study for the multidisci-
plinary treatment for advanced ovarian cancer’ for the

© The Author (2011). Published by Oxford University Press. All rights reserved.
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200406 fiscal years, followed by ‘A study for the establish-
ment of the treatment starting with neoadjuvant chemother-
apy for advanced ovarian cancer’ for the 2007-09 fiscal
years, and is now called ‘A study to prove the treatment
starting with neoadjuvant chemotherapy as standard treat-
ment for advanced ovarian cancer’. Going back to 2002, the
study group supported by Grants-in-Aid for Cancer Research
was taken over by Dr Toshiharu Kamura with the same
study name for the fiscal years 2002—05. Subsequently in
2003, a new study group called ‘A study for the establish-
ment of standard chemotherapy in the multidisciplinary treat-
ment aiming to improve the prognosis of uterine cervical
cancer’ was organized by Dr Kamura with the support of
Health Sciences Research Grants for Clinical Research from
the MHLW during the 200305 fiscal years. Dr Kamura
took over as the group representative of GCSG of JCOG
from Dr Yoshikawa in 2005 and is still in charge. The chief
investigator of the study group supported by Grants-in-Aid
for Cancer Research was changed to Dr Ikuo Konishi from
Dr Kamura while retaining the same study name for the
2006—09 fiscal years, and the study group organized by Dr
Kamura supported by Health Sciences Research Grants for
Clinical Research was renewed as a study group called ‘A
study for the establishment of standard treatment for
advanced or recurrent uterine cervical cancer’ for the 2006—
08 fiscal years. Both study groups compileted their respective
studies at the ends of their planned periods. In 2010, Dr
Takahiro Kasamatsu organized a study group called ‘A study
for the establishment of the standard treatment for rare
cancers among gynecological malignancy’ supported by
Grants-in-Aid for Cancer Research and Development from
the Ministry of Health, Labor and Welfare for the 2010
fiscal year. Meanwhile, some members of the GCSG partici-
pated in the study called ‘A multi institutional cooperative
study for the establishment of the standard treatment for
hyper responsive malignancy’ organized by Dr Tomomitsu
Hotta for the 2005—07 fiscal years and by Dr Kensei
Tobinai for the 2008--11 fiscal years; both these were sup-
ported by Grants-in-Aid for Cancer Research for the 2005—
09 fiscal years or by Grants-in Aid for Cancer Research and
Development for the 2010—11 fiscal years from the MHLW.

At present, the GCSG of the ICOG consists of 38
institutions, mainly university hospitals and cancer center
hospitals. In addition to gynecoclogic oncologists, medical
oncologists, pathologists and radiotherapists are also
patticipating in the GCSG.

TREATMENT MODALITIES FOR
GYNECOLOGICAL MALIGNANCIES AND
TARGET DISEASES FOR CLINICAL TRIALS

In contrast to other malignancies, surgery and radiotherapy
used to be the gold standards for the treatment of gynecologi-
cal malignancies. However, since the late 1970s, many antic-
ancer drugs have been developed; some of which are
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effective on gynecological malignancies. Therefore, at
present, in addition to surgery and radiotherapy, chemother-
apy has occupied an important position in treatment.
Although the prognosis of those who bave gynecologic malig-
nancies has recently been substantially improved by combin-
ing these modalities, it is still not satisfactory for some
diseases. Therefore, the GCSG has conducted clinical trials to
develop more effective standard treatments. Our group covers
female genital malignancies including uterine cervical, endo-
metrial, ovarian, tubal and vulvar cancers. Because the inci-
dences of uterine cervical (in younger women), endometrial
and ovarian cancer have increased rapidly in Japan in recent
years, we have continued developing new standard treatments
especially for these malignancies.

ACHIEVEMENTS OF THE GCSG OF THE JCOG

As of 31 May 2011, the GCSG has conducted six JCOG
clinical trials (three completed and three ongoing) and com-
pleted one JCOG accompanying study, which is now in
preparation for publication. QOur group also conducted
several retrospective studies as well as Phase I and I trials
independent of the JCOG Data Center. Here, we present the
main findings of our studies.

OvariaN CANCER

JCOG9412: PHase IT STupy 0F DOSE-INTENSIVE
CYCLOPHOSPHAMIDE, DOXORUBICIN AND CiSPLATIN WITH
GranuLoCYTE COLONY-STIMULATING FACTOR IN PATIENTS wiTH
Apvancep EPirHgLIAL Ovarian Cancer (1)

We conducted a Phase II study of dose-intensive cyclopho-
sphamide, doxorubicin and cisplatin (CAP; 750 mg/m?
cyclophosphamide, 55 mg/m* doxorubicin and 75 mg/m?
cisplatin) for patients with Stage HI-IV suboptimally
debulked ovarian cancer. The aim of this study was to assess
the safety and evaluate the antitumor activity (i.e. pathologi-
cal complete response) of this regimen by using second-look
laparotomy. After the primary surgery, patients with residual
disease (>1cm) were treated with dose-intensive CAP every
3 weeks for six courses. Granulocyte colony-stimulating
factor was administered from day 3 at 2 pg/kg. A pathologi-
cal complete response (CR) rate at the time of planned
interim analysis was observed in more than 4 (the lower
cut-off point) of 28 patients. In December 1996, the pro-
jected accrual was closed in order to enmoll 70 patients
totally. Major toxicity was Grade 4 neutropenia (76.5%)
accompanied by Grade 3 neutropenic fever (8.3%) at the
latest monitoring. No treatment-related deaths occurred, and
no Grade 3 or 4 neurological toxicity was observed. The tox-
icity of this treatment was considered to be tolerable.

This study is our first JCOG study, which was started in
1994. The results were presented at the 6th Biennial Meeting
of the International Gynecologic Cancer Society held in
Fukuoka, Japan, in 1997.
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JCOGO206: FrasiBiLITY STUDY OF NEOADTUVANT CHEMOTHERAPY
FoLioweD By INTERVAL DEBULKING SURGERY FOR STAGE III/IV
OvariaN, TuaL AND PERITONEAL CANCERS (2,3)

We performed this feasibility study to assess the safety and
efficacy of neoadjuvant chemotherapy (NAC) followed by
interval debulking surgery (IDS) for miillerian carcinomas
such as ovarian, tubal and peritoneal cancers to determine
whether we can omit diagnostic surgical procedures before
the initiation of treatment. Eligible patients were presumed
to have Stage III/TV miillerian carcinomas clinically diag-
nosed by imaging studies, cytology and tumor markers. All
patients underwent diagnostic laparoscopy to confirm the
clinical diagnosis. Four cycles of paclitaxel and carboplatin
were administered as NAC followed by IDS and an
additional four cycles of chemotherapy. The primary end-
point was the proportion of clinical complete remission
(cCR) among Stage III/IV miillerian carcinomas. The major
secondary endpoint was the positive predictive value (PPV)
of clinical diagnosis. Fifty-six patients were enrolled into the
study between January 2003 and February 2004. The PPV of
overall clinical diagnosis for the tumor origin, histology and
stage was 95% (53/56). Fifty-three patients received the pro-
tocol treatment and 22 (42%) achieved ¢CR. The median
overall and progression-free survival (PFS) was 45 and 14
months, respectively. NAC without diagnostic laparoscopy
for advanced miillerian carcinomas seemed to hold sufficient
promise to be compared with upfront surgery in a Phase IIT
trial. We proceeded to Phase IIT studies, which are presented
later (JCOG0602).

JCOGO503: Prase IT Tridr oF Orat ETOPOSIDE AND
INTRAVENOUS IRINOTECAN FOR PATIENTS WiTH PLATINUM-RESISTANT
AND TAXANE-PRE-TREATED Ov4ARIAN CANCER (4)

We started this study because effective chemotherapy for
patients with platinum-resistant ovarian cancer is currently
an unmet medical need. Oral etoposide and intravenous iri-
notecan as monotherapies have demonstrated some efficacy
for platinum-resistant ovarian cancer. Thus, combining
these two topoisomerase inhibitors is an intriguing idea.
After Phase I and feasibility studies, we began a nation-
wide Phase II study to evaluate the safety and efficacy of
this regimen for patients with platinum-resistant and
taxane-pre-treated ovarian, tubal and peritoneal cancers.
Eligible patients were given etoposide at 50 mg/m” p.o.
from days 1-21 and irinotecan 70 mg/m® i.v. at days 1 and
15; this was repeated every 28 days for up to six cycles.
The primary endpoint was response rate; the secondary
endpoints were adverse events, PFS and overall survival
(OS). The expected and threshold vatues for the primary
endpoint were set at 35 and 20%, respectively. Sixty
patients are to be registered from April 2009 to March
2011 in the initial plan. The study period was extended,
and 42 patients were registered as of 16 May 2011. This
study is currently ongoing.

JCOG0602: Prask IIT Triar, oF UrFroONT DEBULKING SURGERY
VERSUS NAC ror StaGE III/TV Ovarian, TUBAL AND PERITONEAL
CancErs (5)

Based on the promising results of NAC in our previous
study (JCOGO0206), we have been performing a Phase I
study of treatment starting with NAC versus standard treat-
ment starting with primary debulking surgery (PDS) for
Stage TI/FV wmiillerian carcinomas since November 2006.
The purposes of this study are to prove the non-inferiority of
the efficacy of treatment starting with NAC and to demon-
strate the decrease in adverse effects and reduced invasive-
ness. Three hundred patients will be randomized over
3 years according to the initial plan. NAC arm patients
undergo four cycles of NAC with paclitaxel plus carboplatin
followed by 1DS and an additional four cycles of post-
surgical chemotherapy. Standard arm patients undergo PDS
and eight cycles of post-surgical chemotherapy with or
without IDS. The primary endpoint is OS. The major sec-
ondary endpoints are the incidence of adverse events and
parameters representing surgical invasiveness. The study
period was extended, and 285 patients were registered as of
16 May 2011. The study is currently ongoing.

MuLricentER RETROSPECTIVE STUDY FOR PROGNOSTIC FACTORS
OF ST4GE IV EPITHELIAL O¥ARIAN CANCER (6)

We conducted a multicenter retrospective analysis to eluci-
date the prognostic factors of Stage IV epithelial ovarian
cancer (EOC). The data for all patients with Stage IV EOC
that was surgically confirmed and initially treated in each
institution between January 1990 and December 1997 were
collected from 24 member institutions of the GCSG in
November 1999. In total, 275 patients with Stage IV ovarian
cancer were identified. The most common site of the extra-
peritoneal disease was malignant pleural effusion (39.6%).
Of the 225 patients who underwent an attempt at surgical
debulking, 70 (31.1%) were optimally cytoreduced. Most
patients received platinum-based combination chemotherapy
for primary chemotherapy. In multivariate analysis, perform-
ance status, histology and residual disease after cytoreductive
surgery were independent prognostic predictors of outcomes.
The overall median survival for optimally debulked patients
was 32 months compared with 16 months for suboptimally
debulked patients (P < 0.0001; hazard ratio, 0.415). Optimal
surgical debulking, performance status and histology
appeared to be important prognostic factors of survival in
patients with Stage IV EQC.

Murrrcenter PHasE I Stupy oF CHEMOTHERAPY CONSISTING
OF CispLaTIv, PACLITAXEL AND Escar4rive Doses or Doxorusrcin
N ADVANCED OvariaN CaNCER (7)

We designed a Phase I/II study in patients with advanced
ovarian cancer (AQC) for first-line chemotherapy using a com-
bination of a fixed dose of cisplatin and paclitaxel, which was
the standard regimen at that time, with escalating doses of
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doxorubicin, which has been shown to have favorable effects on
AOC according to a meta-analysis, given at every 3 weeks.
Eligible patients had Stage III or IV ovarian cancer.
Dose-limiting toxicity (DLT) was defined as prolonged Grade 4
neutropenia, febrile neutropenia or non-hematologic toxicity
> Grade 3. Four different dose levels were planned. The dose of
doxorubicin was escalated from 20 to 50 mg/m” in sequential
cohorts, and fixed doses of 75 mg/m” cisplatin and 110 mg/m?
paclitaxel in a 24 h infusion were tested. Between December
1998 and December 2000, 28 patients entered the study. The
patients received a mean of 5.4 courses. Non-hematologic tox-
icity was generally mild, except for Grade 3 vomiting. No
Grade 3 neurotoxicity was observed. Hematologic toxicities
were Grade 3—4 neutropenia in all patients and Grade 3 anemia
in 44% patients. At Level IV, two of six patients developed
DLT that manifested as febrile neutropenia in two and diarthea
in one. Clinical response was observed in 17 of evaluable
patients (89%). The recommended dose was at Level IV with
50 mg/m* doxorubicin, Further studies including anthracyclines
for first-line chemotherapy of ovarian cancer are warranted
because of its favorable antitumor activity.

MUiTiCENTER RETROSPECTIVE STUDY FOR FERTILITY-SPARING
Surcery For Stace I EOC (8)

The objective of this study was to assess the clinical outcomes
and fertility in patients treated conservatively for unilateral
Stage I invasive EOC. A multi-institutional retrospective inves-
tigation was undertaken to identify patients with unilateral
Stage I EOC treated with fertility-sparing surgery. Favorable
histology was defined as Grade 1 or 2 adenocarcinoma exclud-
ing clear cell histology. A total of 211 patients treated between
1985 and 2004 were identified from 30 institutions. The
median follow-up duration was 78 months. Five-year OS and
recurrence-free survival were 10 and 97.8%, respectively, for
Stage IA and favorable histology (n = 108); 100 and 100%,
respectively, for Stage TA and clear cell histology (n = 15);
100 and 33.3%, respectively, for Stage IA and Grade 3 (n ==
3); 96.9 and 92.1%, respectively, for Stage IC and favorable
histology (n = 67); 93.3 and 66.0%, respectively, for Stage IC
and clear cell histology (n = 15); and 66.7 and 66.7%, respect-
ively, for Stage IC and Grade 3 (n = 3). Forty-five (53.6%) of
84 patients who were nulliparous at surgery and married at the
time of investigation gave birth to 56 healthy children. Our
data confirm that fertility-sparing surgery is a safe treatment for
Stage IA patients with favorable histology and suggest that
Stage IA patients with clear cell histology and Stage IC
patients with favorable histology could be candidates for
fertility-sparing surgery followed by adjuvant chemotherapy.

Cervical CANCER

JCOGO102: Paase IIT Ranpomizep Triir oF NAC FoLLowep
BY Raprcar HysTerecTOMY VERSUS RabDicAL HYSTERECTOMY
FOR Burky Stace I/l Ceryicar CAnCER (9,10)

We compared NAC followed by radical hysterectomy (RH)
with RH for bulky Stage I/II cervical cancer. Patients with
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Stage IB2, HHA (>4 cm), or 1B squamous cell carcinoma of
the uterine cervix were randomly assigned to receive either
BOMP (7 mg bleomycin from days 1 to 5, 0.7 mg/m?® vin-
cristine on day 5, 7 mg/m* mitomycia on day S and 14 mg/
m? cisplatin from days 1 to 5) q21 days for two to four
cycles followed by RH (NAC arm) or undergo RH (RH
arm). Patients with positive surgical margins, metastatic
nodes, parametrial involvement and/or deep stromal invasion
received post-operative irradiation. The primary endpoint
was OS. Totally, 134 patients (67 NAC and 67 RH) were
randomized between December 2001 and August 2005, The
first planned interim analysis was performed in July 2005
using data from 108 patients registered as of November
2004. We are now preparing to publish the results of the
interim analysis and the final analysis.

JCOGO505: Prase IIT TriaL oF PacLitaxer PLUS CARBOPLATIN
VERSUS PacrLitaxeL prus CISPLATIN IN STAGE IVB, PERSISTENT
OR RECURRENT CERVICAL CANCER (1)

Paclitaxel and cisplatin is the standard regimen for treating
patients with Stage IVB, persistent or recurrent cervical
cancer who are not amenable to curative treatment with local
therapy. However, carboplatin is expected to be more feas-
ible than cisplatin in terms of effectiveness and toxicity
management. Therefore, the aim of this randomized trial was
to compare the efficacy of paclitaxel and carboplatin (TC)
with that of paclitaxel and cisplatin (TP) as a control. This
trial was designed to evaluate the non-inferiority of TC com-
pared with TP. The primary endpoint is OS. The secondary
endpoints are PFS, response rates, adverse events, severe
adverse events and the proportion of non-hospitalization
periods compared with planned treatment periods served as
an indicator of quality of life. Planned accrual was com-
pleted in November 2011. Follow-up data are now being
accumulated.

JCOGO806A: MurtrCENTER RETROSPECTIVE STUDY FOR CLINICAL
AND ParoLoGrcat ANALYSES FOR STAGE IBI SuaLs (<2 cm)
Urerive Cervicar CANCER

This study has been performed as JCOG accompanying
study since 2008. The study was designed to reveal clinical
outcomes and pathological findings of Stage IB1 uterine cer-
vical cancer. Final reports of the results were issued by the
data center of JCOG in August 2010. We are now preparing
to publish the results as well as for a prospective study to
prove the efficacy of less-invasive surgery for patients with
Stage IB1 small (<2 cm) uterine cervical cancer.

MUuLTICENTER RETROSPECTIVE STUDY FOR PULMONARY
MEzaszasecromy For UTERINE CERVICAL CANCER ({2)

This study evaluated the results of the resection of pulmon-
ary metastases from cervical cancer. Among 7748 patients
with primary Stage IB or IT cervical cancer who underwent
curative initial treatment consisting of radical hysterectomy

2102 ‘S YoIeA uo eqmyns], Jo Ajs1oatun) e /310 sjeuwmolpioyxo oofly/:dny woiy papeojumocy



1160 History of Gynecologic Group of JCOG

or radiotherapy tn 22 hospitals, pulmonary metastases
detected after a disease-free period were resected from 29
(0.37%) patients with the intention to cure by 30 June 1998.
The S-year disease-free survival rate (DFS) after pulmonary
metastasectomy for all patients was 32.9%. Patients with one
or two pulmonary metastases had a 5-year DFS of 42.2%
compared with 0% for patients with three or four metastases
(P = 0.0003). Patients with squamous cell cancers (SCC)
had a S-year DFS of 47.4% compared with 0% for patients
with adenosquamous cell cancers or adenocarcinoma
(P = 0.0141). In multivariate analysis, the significant prog-
nostic variables for DFS were less than or equal to two
metastases (P = 0.0232) and SCC (P = 0.0168). Cervical
cancer patients with pulmonary metastases after successful
initial treatment can be expected to achieve long-term DFS
by pulmonary metastasectomy when there are less than or
equal to two metastases and the histology is SCC.

ENDOMETRIAL CANCER

MUuLTICENTER RETROSPECTIVE STUDY FOR CONSERVATIVE THERAPY
FOR ENDOMETRIOID ADENOCARCINOMA AND ATYPICAL ENDOMETRIAL
HyperpLaSIA OF THE ENDOMETRIOM IN YOUNG WoMEN (13)

Thirty-nine patients with endometrioid adenocarcinoma (EA)
and atypical endometrial hyperplasia (AH) of the endometrium
who received conservative treatment to preserve fertility were
collected from member institutions of the GCSG. The insti-
tutional diagnosis of EA in 29 patients was changed to AH in
10, complex hyperplasia in 3 and atypical polypoid adeno-
myoma in 3; the diagnosis of AH in 10 patients was changed
to EA in | and simple hyperplasia in 1 by a central pathologi-
cal review. Nine of 12 women (75%) with EA and 15 of 18
women (83%) with AH had initially responded to medroxypro-
gesterone acetate (MPA) treatment. Two of nine responders
with EA later developed relapse and one of them had a lymph
node metastasis. Two became pregnant and one delivered one
full-term infant. One of the responders with AH had a relapse
in the endometrium. Five became pregnant and four delivered
four normal infants. Young women with EA localized in the
endometrium who wish to preserve their fertility may be
treated as successfully with MPA as those with AH. Based on
the tesults, we conducted the Phase TI study presented below.

MurticENTER PHASE IT STUDY OF FERTILITY-SPARING TREATMENT
witH MPA For EA anp AH v Younc WoMen (14)

This multicenter prospective study was carried out at 16 insti-
tutions to assess the efficacy of fertility-sparing treatment
using MPA for EA and AH in young women. Twenty-eight
patients presumed to have Stage IA EA and 17 patients with
AH who were <40 years of age were enrolled. All patients
were given a daily oral dose of 600 mg MPA with low-dose
aspirin. This treatment continued for 26 weeks as long as the
patients responded. Either estrogen--progestin therapy or ferti-
lity treatment was provided for the responders after MPA
therapy. The primary endpoint was a pathological CR rate.

Toxicity, pregnancy rate and PFS were the secondary end-
points. CR was found in 55% of EA cases and 82% of AH
cases; the overall CR rate was 67%. Neither therapeutic death
nor irreversible toxicities were observed. During the 3-year
follow-up period, 12 pregnancies and 7 normal deliveries
were achieved after MPA therapy. Fourteen recurrences were
found in 30 patients (47%) between 7 and 36 months. The
efficacy of fertility-sparing treatment with a high dose of
MPA for EA and AH was proven by this prospective trial.
However, even in responders, close follow-up is required
because of the substantial rate of recurrence.

FUTURE PERSPECTIVES OF THE GCSG
OF THE JCOG

We are now planning to conduct several studies such as less
invasive surgery for Stage IB1 uterine cervical cancer, main-
tenance chemotherapy following concurrent chemoradiother-
apy for locally advanced uterine cervical cancer and
chemotherapy for uterine leiomyosarcoma. So far, we have
not had an opportunity to collaborate with foreign societies.
However, in the future, we would like to make a protocol
that interests foreign societies. We hope that the GCSG will
develop better treatments for women who suffer from gyne-
cologic cancer via unique and high-quality clinical trials.

PARTICIPATING INSTITUTIONS (AS OF 31
MAY 2611)

Hokkaido University, Sapporo Medical University, Iwate
Medical Untversity, Tohoku University, University of Tsukuba,
National Defense Medical College, Saitama Cancer Center,
Saitama Medical Center, The Jikei University Kashiwa
Hospital, National Cancer Center Hospital, Tokyo Metropolitan
Cancer and Infectious diseases Center Komagome Hospital,
The Jikei University School of Medicine, Cancer Institute
Hospital, The University of Tokyo, Juntendo University, NTT
Medical Center Tokyo, Kitasato University, Niigata Cancer
Center Hospital, Shinshu University, Aichi Cancer Center,
Nagoya University, Kyoto University, Osaka City University,
Kinki University, Osaka Medical Center for Cancer and
Cardiovascular Diseases, Osaka City General Hospital, Sakai
Hospital Kinki University Faculty of medicine, Hyogo Cancer
Center, Tottori University, National Hospital Organization
Kure Medical Center, National Hospital Organization Shikoku
Cancer Center, National Hospital Organization Kyushu Cancer
Center, Kurume University, Kyushu University, Saga
University, Kumamoto University, Kagoshima City Hospital
and University of the Ryukyus.
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