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Figure 1, Overall survival of the patients with Stage 1[I/1V ovarian cancer according to the size of largest RD at the time of PDS. RD, residual disease: PDS,

primary debulking surgery.

PERFORMANCE OF IS
For Patients with MiNimMaL RD at PDS

Of the 52 patients with minimal RD at PDS, 29 underwent
ILS after three or four cycles of post-operative chemother-
apy. Nine patients underwent ILS after five or six cycles of
chemotherapy. The remaining 14 patients did not undergo
ILS due to the following reasons: progressive disease in 2
patients, unfavorable response in 2 patients, entry to clinical
trial in 4 patients, patient refusal in | patient, medical com-
plications in 4 patients and unknown reason in | patient.

For Pamients with Gross RD at PDS

Of 39 patients with gross RD at PDS, 28 underwent IDS
after two to six cycles of post-operative chemotherapy. Four
patients underwent IDS after two cycles of chemotherapy
because of early partial responses, 20 patients underwent
IDS after three or four cycles of chemotherapy and 4 patients
underwent IDS after six cycles of chemotherapy. The
remaining 11 patients did not undergo IDS because of pro-
gressive disease in 9 patients and medical complications in 2
patients.

RD at THE EnD OF IS anp OS
IDS arrer Two CycLes oF CHEMOTHERAPY

Four patients underwent IDS after two cycles of chemother-
apy. Three patients had minimal RD and one patient had
gross RD at the end of IDS. Median OSs and 5-year OS
rates were 66 months and 67% in patients with minimal RD
and 8 months and 0% in a patient with gross RD. The mean
number of chemotherapy cycles after IDS was 5.3 (range,
3--6) for patients with minimal RD and 1 (range, 1-1) fora
patient with gross RD. Two patients with minimal RD after
IDS survived >35 years.

ILS anp IDS Arrer THREE OR MORE CYCLES OF
CHEMOTHERAPY

Thirty-eight patients underwent ILS after three or more
cycles of chemotherapy. At the end of ILS, 32 patients had
no RD, 5 had minimal RD and 1 had gross RD. Median OSs
and 5-year OS rates were 83 months and 55% in patients
with no RD, 16 months and 0% in patients with minimal RD
and 11 months and 0% in a patient with gross RD. The
mean number of chemotherapy cycles after ILS was 2.8
(range, 0—5) for patients with no RD, 2.8 (range, 0—6) for
patients with minimal RD and 2 (range, 2—2) for a patient
with gross RD.

Twenty-four patients underwent IDS after three or more
cycles of chemotherapy. At the end of IDS, 10 patients had
no RD, 13 had minimal RD and 1 had gross RD. Median
OSs and 5-year OS rates were 28 months and 20% in
patients with no RD, 23 months and 0% in patients with
minimal RD and 8 months and 0% in a patient with gross
RD. The mean number of chemotherapy cycles after IDS
was 3.4 (range, 0—5) for patients with no RD, 4.1 (range, 2
7) for patients with minimal RD and 1 (range, 1-1) for a
patient with gross RD.

Overall, 42 patients had no RD, 18 had minimal RD and 2
had gross RD at the end of IS such as ILS and IDS after
three or more cycles of chemotherapy. Median OSs and
5-year OS rates were 53 months and 47% in patients with no
RD, 23 months and 0% in patients with minimal RD and 11
months and 0% in patients with gross RD. The difference in
OS among the three groups was statistically significant (P <
0.0001 with the log-rank test, Fig. 2). The difference in OS
between patients with no RD and minimal RD was much
more significant than that between patients with minimal RD
and gross RD (P < 0.0001 vs. P = 0.04). None of these
patients with RD at the end of IS after three or more cycles
of chemotherapy survived >3 years. Hazard ratio and 95%
CI for patients with minimal RD and gross RD against
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Figure 2. Overall survival of the patients who underwent IS after three or more cycles of chemotherapy according to the size of largest RD at the end of [S.

IS, interval surgery.

patients with no RD were 3.99 (2.11-7.55) and 32.78
(5.67—189.55), respectively.

DISCUSSION

NAC setting treatment for advanced ovarian cancer has
lately attracted much attention and randomized controlled
trials are now under way comparing the outcome with the
treatment in the sctting of upfront PDS (13,14). However,
because of the paucity of the data, optimal goal of IDS in
the NAC setting treatment has not yet determined. For our
management of advanced ovarian cancer, we performed ILS
for patients with minimal RD to assess the peritoneal find-
ings mainly after three to four cycles of chemotherapy separ-
ate from IDS for patients with gross RD. Although our data
are not based on the treatment results of NAC setting treat-
ment, we thought that the disease status at the time of IDS
or ILS in patients who had good outcomes would be useful
for determining the optimal goal of IDS following NAC
from the standpoint of cell biology. Similar assessments may
be possible by the data of two large Phase III studies of IDS
after suboptimal PDS for advanced ovarian cancer (15,16).
However, it is regrettable that these studied did not address
the issue.

Patients with Stage III/IV disease in our series had rela-
tively good outcomes: a median OS of 46 months and a
5-year OS rate of 39%. We used RD < 2 cm in diameter as
the definition of optimal cytoreduction at PDS because our
study is a retrospective analysis of patients treated from
1980s. Among these patients, those with no RD had good
outcomes: a median OS of 112 and a 5-year OS rate of 65%,
whereas patients with minimal RD also had good outcomes:
a median OS of 50 months and a 5-year OS rate of 40%.
However, patients with gross RD had much poorer out-
comes: a median OS of 22 months and a 5-year OS rate of
13% (Fig. 1). Paticnts who underwent optimal debulking at

PDS survived significantly longer than those who underwent
suboptimal debulking at PDS (median OS of 74 vs. 22
months, S-year OS rate of 51% vs. 13%, P < 0.0001 with
the log-rank test). Hazard ratio of the patients with subopti-
mal debulking against optimal debuiking was 3.65 (95% CI:
2.31-5.71). In agreement with previous reports. our present
study confirmed that the optimal goal at PDS is cytoreduc-
tion with no or minimal RD.

To determine the optimal goal of IDS following NAC, OS
in relation to the size of RD after surgery should be known.
However, at present, we have little information on the
relation between the outcome of IDS following NAC and
long-term survival, A recent analysis of NAC and IDS by Le
et al. (17) has found that progression-free survival was sig-
nificantly improved in patients with complete resection at
IDS and did not differ significantly among patients with
various sizes of macroscopic RD (<1, 1-2 or >2 cm).
However, Le et al. could not find significant improvement in
OS of patients with complete resection, likely because of the
small number of patients in each group and the short median
follow-up time of 19 months. In the present study, we tried
to determine the optimal goal of IDS following NAC using
peritoneal findings at corresponding timing in patients under-
going treatment in the setting of upfront PDS and having
fairly good outcomes. The optimal goal of IDS following
NAC should be a favorable status that leads to good long-
term survival. The present study suggests that no RD at the
end of IS after three or more cycles of chemotherapy can
lead to fairly good survival. Although the survivals are not
identical following ILS or IDS, combined survival of the
patients with no RD at ILS or IDS is comparable to that
achieved with minimal RD at PDS in the setting of upfront
PDS (median OS of 53 and 50 months and 5-year OS rate of
47% and 40%, Figs 2 and 1, respectively). The survival of
the patients with no RD was much better than the patients
with any RD, especially in 5-year OS rate (median OS of 53
vs. 22 months, 5-year OS rate of 47% vs. 0%, P < 0.0001
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with the log-rank test). Hazard ratio of the patients with any
RD against no RD was 4.26 (95% CI: 2.27—-7.96). However,
if IDS is performed after good response to two cycles of
chemotherapy, even patients with minimal RD may be
expected to obtain good long-term survival (median OS of
66 months and 5-year OS rate of 67%).

In the setting of upfront PDS, RD is chemo-naive and will
be exposed to at least six cycles of post-operative chemother-
apy. However, in the treatment of NAC and IDS, RD is not
chemo-naive, and the number of chemotherapy cycles given
after IDS is limited (usually three to four cycles), suggesting
that residual cancer cells are less likely to disappear comple-
tely following IDS than following PDS. In our series,
patients with minimal RD at the end of IS after three to six
cycles of chemotherapy received, an average, 3.9 cycles of
additional chemotherapy and a total of 8.0 cycles of che-
motherapy, which are slightly more than those received by
patients with no RD at the end of IS (2.9 and 7.1 cycles,
respectively). Previous reports have shown that additional
cycles of chemotherapy after six cycles do not improve sur-
vival (18,19). Thus, the OS might not improve with an
increased number of chemotherapy cycles in patients with
minimal RD at the end of IS.

Because of long study period and retrospective nature of
the study, we used the definition of <2 cm as minimal RD
at IDS. Thus, there may be a room to discuss about survival
of patients with much smaller RD. However, our result
showed that none of the 20 patients with any RD at the end
of IS after three or more cycles of chemotherapy survived
>5 years. Because we tried to define the optimal surgery
mainly by the condition that leads patients to long-term sur-
vival, the results may be similar even if we could divide the
patients at smaller RD such as <0.5 or <1 cm.

From our results, we believe that OS of patients with no
RD after IDS in the setting of NAC is comparable to that of
patients with minimal RD after PDS and is slightly inferior
to that of patients with no RD after PDS in the setting of
upfront PDS. Therefore, to obtain better OS by the NAC
setting treatment compared with standard treatment, com-
plete resection with no RD at IDS by the NAC setting treat-
ment should be higher than the rate of cytoreduction with no
or minimal RD at PDS by the upfront PDS setting treatment.
Recent presentation of the results of Phase III study con-
ducted by European Organization for Research and
Treatment of Cancer (13) at the meeting of International
Gynecologic Cancer Society (Bangkok, Thailand, October
2008) showed that OSs for patients treated with PDS or
NAC setting treatment are similar (29 vs. 30 months), irre-
spective of much higher rate of achieving residual tumor
<1 c¢m in IDS compared with PDS (83% vs. 48%). These
results may support our result that definition of the optimal
surgery for PDS and IDS should be different.

In conclusion, on the basis of long-term follow-up data in
patients undergoing upfront PDS setting treatment and
having assessment of peritoneal findings during chemother-
apy. we propose that the optimal goal of the IDS following

three or more cycles of NAC is only complete resection of
all visible tumors. However, our study was a retrospective
analysis and included only a small number of patients. The
definition of optimal cytoreduction at PDS has been estab-
lished on the basis of long-term clinical data. Similarly,
accumulation of data regarding IDS outcomes and OSs in
the setting of NAC may be necessary for wide spread accep-
tance of our proposal.
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A randomized controlled trial has been started in Japan to compare the utility of palliative che-
motherapy containing paclitaxel and carboplatin (TC) with paclitaxel and cisplatin (TP)as a
standard treatment for patients with the newly diagnosed Stage IVB, persistent or recurrent
cervical cancer who are not amenable to curative treatment with local therapy. This trial was
designed to evaluate the non-inferiority of TC as measured by the number of hospitalized
days as an indicator of quality of life (QOL) when compared with TP combination therapy.
The primary endpoint is overall survival. Secondary endpoints are progression-free
survival, response rates, adverse events, severe adverse events and the proportion of non-

hospitalization periods compared with planned treatment periods.

Key words: cervical cancer — palliative chemotherapy — recurrent — persistent — Stage IVB —

cisplatin — carboplatin — paclitaxel

PROTOCOL DIGEST OF THE JCOG0505
TrIAL BACKGROUNDS

The prognosis of patients with metastatic, recurrent or per-
sistent cervical cancer who are not amenable to curative
treatment with surgery and/or radiation therapy is still poor.
Therefore, systemic chemotherapy is currently regarded as a
key modality that should be further developed. The impor-
tance of combination chemotherapy as well as a single
active or new agent is well recognized in the results of the
Gynecologic Oncology Group (GOG) study. In a previous
GOG study, single agent cisplatin was compared with cispla-
tin plus paclitaxel (TP) in patients with squamous cell cervi-
cal cancer. The combination therapy resulted in a higher

response rate and longer median progression-free survival,
but the overall survival between the two groups was similar
{I). In another study that showed a survival benefit with
multiagent therapy, single agent cisplatin was compared with
cisplatin plus topotecan. However, this combination therapy
had significantly higher toxicity (e.g. 70% versus 1.4%
Grade 3 or 4 neutropenia) (2). A recent study reported prom-
ising results with TP combination therapy. In this study,
incurable cervical cancer patients, including patients with
adenocarcinoma or adenosquamous cell carcinoma, were
randomly assigned to receive TP, cisplatin plus topotecan, or
two other cisplatin-containing combinations. TP showed
superiority over the other combination therapies in overall
survival (3). Therefore, the present standard regimen in

€ The Author (2009). Published by Oxford University Press. All rights reserved,
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Europe and the USA is TP combination therapy. However,
we have also reported a promising and feasible combination
chemotherapy consisting of paclitaxel and carboplatin (TC)
in a Phase 1I study (4). Although as single agents, carbopla-
tin has a lower response rate than cisplatin, the reduced
nephrotoxicity of carboplatin does not require hydration,
enabling a 3 h administration of paclitaxel in this combi-
nation therapy. Thus, TC combination has been available in
the outpatient setting. Recently, non-squamous cell cervical
cancer has been increasing and treating this disease is a sig-
nificant priority. Our Phase Il study targeted not only
patients with squamous cell cervical cancer but also those
with non-squamous cervical cancer. We have started a Phase
IT1 trial to evaluate the benefit and reduced toxicity of TC
for incurable patients with either squamous or non-squamous
cell cervical cancer.

The study protocol was designed by the Gynecologic
Cancer Study Group (GCSG) of the Japan Clinical
Oncology Group (JCOG), approved by the Protocol Review
Committee of the JCOG on 12 January 2006 and activated
on 21 February 2006. This trial was registered at the UMIN
Clinical Trials Registry as C000000335 (http:/www.umin.ac.
Jjp/ctr/index.htm).

PURrPOSE

This prospective study aims to evaluate the clinical benefits
of TC compared with TP for patients with Stage IVB, per-
sistent or recurrent cervical cancer.

Stupy SETTING

This study is a multi-institutional (30 specialized insti-
tutions), randomized controlled trial.

RESOURCES

The study is supported in part by Health and Labour Science
Research Grants for Clinical Research for Evidenced Based
Medicine, Health and Labour Sciences Rescarch Grant for
Clinical Cancer Research, and Grants-in Aid for Clinical
Cancer Research (178-1, 17S-5, 20S-1 and 20S-6) from the
Ministry of Health, Labour and Welfare of Japan.

ENDPOINTS

The primary endpoint of the study is overall survival.
Secondary endpoints are progression-free survival, response
rates, adverse events, scvere adverse events and the pro-
portion of non-hospitalization periods compared with
planned treatment periods. The last endpoint is intended to
evaluate the reduced inconveniency of hospitalization with
TC therapy as a surrogate for quality of life (QOL).

Jpn J Clin Oncol 2010;40(1) 91

EviciBiLiTy CriTERIA
IncLusion CRITERIA

The inclusion criteria are as follows: (i) histologically
proven uterine cervical cancer; (ii) squamous cell carcinoma.
adenocarcinoma or adenosquamous cell carcinoma of the
uterine cervix; (iii) one of the following: (a) newly diag-
nosed Stage IVB cervical cancer, (b) first relapse or persist-
ent cervical cancer after curative or palliative first-line
treatments, and (c) second relapse or persistent cervical
cancer after curative or palliative second-line treatments
including radiation therapy, chemotherapy, hormonal therapy
or vaccination therapy; (iv) one of the following: (a) at least
one metastatic lesion outside the pelvic cavity except in the
paraaortic lymph node (LN) and/or inguinal LN, (b) no
metastatic lesions outside the pelvic cavity except in the
paraaortic LN and/or inguinal LN, and at least one of these
lesions has been irradiated, and (c) all lesions are localized
inside the pelvic cavity, and at least one of them has been
irradiated; (v) recovery from effects of any prior therapy (at
least 2 weeks from the last surgery or the last administration
of chemotherapy alone, 3 weeks from radiotherapy alone and
4 weeks from the last administration of concurrent chemora-
diotherapy); (vi) no previous treatment with >5] Gy of pal-
liative radiation therapy; (vii) no prior surgical resection of
pulmonary metastases or radical resection of recurrent
lesions inside the pelvic cavity including pelvic exenteration:
(viii) no bilateral hydronephrosis; (ix) no prior chemother-
apy, or only one platinum-containing regimen; (x) no prior
chemotherapy including taxanes; (xi) age >20 and <75
years; (xii) an Eastern Cooperative Oncology Group per-
formance status (PS) of 0—2; (xiii) sufficient marrow, liver,
kidney function and normal ECG; and (xiv) written informed
consent.

Excrusion CriteriA

The exclusion criteria are as follows: (i) neurclogical dis-
turbance with functional disorder; (ii) symptomatic central
nervous system metastasis; (iii) hypersensitivity to alcohol:
(iv) active bacterial infection; (v) hepatitis B surface antigen-
positive; (vi) poorly controlled hypertension; (vii) history of
myocardiac infarction within 6 months; (viii) unstable
angina; (ix) poorly controlled diabetes; (x) synchronous or
metachronous (within 5 years) malignancy other than carci-
noma in situ; (xi) pregnant or lactating; (xii) mental disease
or mental symptoms that would affect the participant’s
decision to participate; and (xiii) continuous systemic steroid
therapy.

TREATMENT METHODS

Chemotherapy is administered as follows. The TP regimen
(standard arm) is paclitaxel 135 mg/m? intravenously (IV)
for 24 h on day 1, followed by cisplatin 50 mg/m? IV for 2 h
on day 2, which is repeated every 21 days. The TC regimen
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(experimental arm) is paclitaxel 175 mg/m? IV for 3h on
day 1, followed by carboplatin at an area under the curve of
S TV for I h on day I, which is repeated every 21 days. The
premedication for paclitaxel with steroids, H1 blocker and
H2 blocker is mandatory in both arms. Both regimens are
administered for a maximum of six cycles for both respon-
ders and non-responders, or until disease progression or
unacceptable toxicity prohibited additional therapy.

The Common Terminology Criteria for Adverse Events
(CTCAE v3.0) is used for dose modifications. All patients
are required to have absolute neutrophil counts > 1500/mm?,
platelet counts >75 000/mm° and acceptable levels of some
non-hematologic toxicities <3 days before the treatment
course or treatment is delayed until blood counts and non-
hematologic toxicities return to acceptable levels. At the
time of re-treatment, chemotherapy doses are adjusted based
on nadir blood counts and interval toxicity. If necessary,
patients are permitted to receive filgrastim.

A response was defined according to the RECIST criteria
and generally evaluated after three courses and/or the last
course of therapy.

FoLLow-up

All patients are followed up for | year after the study is
closed for entry. Neurological adverse events are checked
every 4 weeks, and the efficacy assessments are evaluated
every 2 or 3 months.

Stupy DESIGN aND StaTiSTICAL METHODS

This study was designed as a randomized Phase Il trial to
demonstrate the non-inferiority of TC compared with stan-
dard TP using overall survival as the primary endpoint.
Patients are randomized to each treatment arm by a minimiz-
ation method with institution, PS (0, 1 or 2), histology (squa-
mous cell carcinoma or adenocarcinoma) and tumor sites (all
of them had prior radiotherapy or chemoradiotherapy or no
therapy) as balancing factors at the JCOG Data Center (5,6).
If TC is not inferior to TP in terms of overall survival and is
comprehensively superior in terms of other secondary end-
points of safety or QOL, TC will be the preferred treatment.
The corresponding null hypothesis is that the hazard ratio of
TC to TP is >>1.29, the non-inferiority margin. It corre-
sponds that the mean survival time (MST) of TC is inferior
to TP (9 months) by >2 months under the proportional
hazard assumption. Assuming exponential distributions and
that the MST of TC is 10 months, 234 patients are needed to
have >80% power to confirm the non-inferiority with one-
sided « 5% after a 1-year follow-up period with 2.5 years of
accrual. Even if MST of TC is 9.5 months, at least 70% of
power is attained by 242 patients. On the basis of these con-
siderations, the planned sample size is 250.

The primary endpoint is to be analyzed based on the Cox
proportional hazard model with PS and histology as stratified
factors. If the upper limit of the 90% confidence interval of

the hazard ratio is <1.29, the non-inferiority of TC to TP in
terms of overall survival is confirmed. This study started in
February 2006 with a planned accrual period of 2.5 years.
The accrual of it, however, had been slow and the accrual
period was revised to 3.5 years.

INTERIM ANALYSIS AND MONITORING

Interim analysis is scheduled once when half of the planned
sample size has been accumulated and just after the nearest
periodical monitoring data are available. Multiplicity is
adjusted by the Lan and DeMets method with O’Brien and
Fleming type boundaries. The Data and Safety Monitoring
Committee (DSMC) of the JCOG will independently
review the interim analysis report and determine whether the
study should be stopped early. In-house interim monitoring
will be performed by the JCOG Data Center to ensure data
submission and study progress. The monitoring reports
will be submitted to and reviewed by the GCSG every
6 months.

PARTICIPATING INSTITUTIONS (FROM
NORTH TO SOUTH)

Hokkaido University Hospital. Sapporo Medical University,
Tohoku University Hospital, Institute of Clinical Medicine,
Tsukuba University Hospital, National Defense Medical
College, Saitama Cancer Center, Saitama Medical Center
(Saitama Medical School), Jikei Kashiwa Hospital, National
Cancer Center Hospital, Jikei University Hospital, Cancer
Institute Hospital, The University of Tokyo Hospital,
Juntendo University School of Medicine, Kitasato University
School of Medicine, Niigata Cancer Center Hospital, Sinshu
University, Aichi Cancer Center Hospital, Osaka City
University Medical School, Kinki University School of
Medicine, Kyoto University Hospital, Osaka Prefectural
Hospital Organization Osaka Medical Center for Cancer and
Cardiovascular Diseases, Osaka City General Hospital, Sakai
Hospital, Kinki University School of Medicine, Hyogo
Cancer Center Hospital, Faculty of Medicine, Tottori
University, National Hospital Organization Kure Medical
Center Chugoku Cancer Center, National Hospital
Organization Shikoku Cancer Center, National Kyushu
Cancer Center, Kurume University School of Medicine,
Kyushu University Hospital, Faculty of Medicine, Saga
University and Kagoshima City Hospital.

Funding
The Ministry of Health, Labour and Welfare of Japan.

Conflict of interest statement

None declared.

—165—



References

i

Moore DH, Blessing JA, McQuellon RP, Thaler HT, Cella D, Benda J.
et al. Phase Il study of cisplatin with or without paclitaxel in Stage VB,
recurrent, or persistent squamous cell carcinoma of the cervix: a
Gynecologic Oncology Group Study. J Clin Oncol 2004;22:3113-9,

. Long HIJ. UL, Bundy BN, Grendys EC Jr, Benda JA, McMeekin DS.

Sorosky J. et al. Randomized phase 111 trial of cisplatin with or without
topotecan in carcinoma of the uterine cervix: a Gynecologic Oncology
Group Study. J Clin Oncol 2005;23:4626-33.

. Monk BJ, Sill M, McMeekin DS, Cohn DE. Ramondetta L,

Boardman CH. et al. A randomized phase Ii! trial of four cisplatin (CIS)
containing doublet combinations in stage 1VB, recurrent or persistent

—166—

4.

. Brader

Jpn J Clin Oncol 2010;40¢1) 93

cervical carcinoma: a gynecologic oncology group (GOG) study. Proc
Am Soc Clin Oncol 2008;27:LBAS504.

Kitagawa R, Katsumata N, Yamanaka Y. Ando M, Fujiwara Y.
Watanabe T. et al. Phase 11 trial of paclitaxel and carboplatin in patients
with recurrent or melastatic cervical carcinoma. Proc 4m Soc Clin Oncol
2004:23:5048.

KR, Mormis M. Levenback C. Levy L, Lucas KR,
Gershenson DM. Chemotherapy for cervical carcinoma: factors
determining response and implications for clinical trial design. ./ Clin
Oncol 1998;16:1879 -84,

. Potter ME, Hatch KD, Potter MY, Shingleton HM, Baker VV. Factors

affecting the response of recurrent squamous cell carcinoma of the cervix
to cisplatin. Cancer 1989:63:1283-6.



Published Ahead of Print on March 1, 2010 as 10.1200/JC0.2009.24.8617

The latest version is at http:/jco.ascopubs.org/cgi/doi/10.1200/JC0.2009.24.8617

JOURNAL OF CLINICAL ONCOLOGY

From the Department of Obstetrics and
Gynecology, University of Tsukuba,
Tsukuba; Department of Obstatrics and
Gynecology, Kagoshima City Hospitat,
Kagoshima: Department of Obstetrics
and Gynecology, Tohoku University,
Sendai; Department of Obstetrics and

Gynecology, Osaka City University Gradu-

ate School of Medicine; Department of
Obstetrics and Gynecology, Osaka City
General Hospital, Osaka; Depantment of
Gynecology, Niigata Cancer Center
Hospital, Niigata; Department of Gyneco-
logic Oncology, Hyogo Cancer Center,
Akashi; Department of Obstetrics and
Gynecology, The Jikei University School
of Medicine; Depanment of Obstetrics
and Gynecology, Juntendo University
Schoot of Medicine; Department of
Obstetrics and Gynecology, University of
Tokyo, Tokyo; Department of Obstetrics
and Gynecology, National Defense Medi-
cal College, Saitama; Department of
Gynecology, Saitama Cancer Center, Ina;
Department of Obstetrics and Gynecol-
ogy, National Hospital Organization Kure
Medicat Center/Chugoku Cancer Center,
Kure; Department of Gynecology and
Obstetrics, Kyushu University, Fukuoka;
Department of Obstetrics and Gynecol-
ogy. Shinshu University School of Medi-
cine, Matsumoto; Departrnent of
Gynecology, Aichi Cancer Center Hospi-
tal, Nagoya; Department of Obstetrics
and Gynecology, Kurume University
Schoo! of Medicine, Kurume; Depart-
ment of Gynecology and Obstetrics,
Kyoto University Graduate School of
Medicine, Kyoto, Japan.

Submitted July 2, 2009; accepted
November 20, 2009; published online
ahead of print at www.jco.org on
March 1, 2010.

Authors’ disclosures of potential con-
flicts of interest and author contribu-
tions are found at the end of this
article.

Corresponding author: Toyomi Satoh,
MD, PhD, Department of Obstetrics
and Gynecology, University of Tsukuba,
1-1-1 Tennoudai, Tsukuba, ibaraki
3058575, Japan; e-mail:
toyomi-s@md.tsukuba.ac.jp.

© 2010 by American Socisty of Clinical
Oncology

0732-183X/10/2899-1/$20.00
DOL: 10.1200/JC0.2009.24.8617

Outcomes of Fertility-Sparing Surgery for Stage I Epithelial

Ovarian Cancer: A Proposal for Patient Selection

Toyomi Satoh, Masayuki Hatae, Yoh Watanabe, Nobuo Yaegashi, Osamu Ishiko, Shoji Kodama,
Satoshi Yamaguchi, Kazunori Ochiai, Masashi Takano, Harushige Yokota, Yosuke Kawakani,
Sadako Nishimura, Daiki Ogishima, Shunsuke Nakagawa, Hiroaki Kobayashi, Tanri Shiozawa,
Toru Nakanishi, Toshiharu Kamura, Ikuo Konishi, and Hiroyuki Yoshikawa

A BUST.R- A C T

Purpose

The objective of this study was to assess clinical outcomes and fertility in patients treated
conservatively for unilateral stage | invasive epithelial ovarian cancer (EQC}.

Patients and Methods

A multi-institutional retrospective investigation was undertaken to identify patients with unilateral
stage | EOC treated with fertility-sparing surgery. Favorable histology was defined as grade 1 or
grade 2 adenocarcinoma, excluding clear cell histology.

Results

A total of 211 patients (stage |A, n = 126; stage IC, n = 85) were identified from 30 institutions.
Median duration of follow-up was 78 months. Five-year overall survival and recurrence-free
survival were 100% and 97.8% for stage |A and favorable histology (n = 108), 100% and 100%
for stage 1A and clear cell histology (n = 15), 100% and 33.3% for stage |A and grade 3 (n = 3),
96.9% and 92.1 % for stage IC and favorable histology (n = 67), 83.3% and 66.0% for stage IC and
clear cell histology (n = 15), and 66.7% and 66.7% for stage IC and grade 3 (n = 3). Forty-five
{63.6%) of 84 patients who were nulliparous at fertility-sparing surgery and married at the time of
investigation gave birth to 56 healthy children.

Conclusion

Our data confirm that fertility-sparing surgery is a safe treatment for stage IA patients with
favorable histology and suggest that stage 1A patients with clear cell histology and stage IC
patients with favorable histology can be candidates for fertility-sparing surgery followed by

adjuvant chemotherapy.

J Clin Oncol 28. © 2010 by American Society of Clinical Oncology

The standard surgical treatment for eatly-stage
epithelial ovarian cancer (EOC) is total hysterec-
tomy plus bilateral salpingo-oophorectomy with
peritoneal and lymph-node sampling, Fertility-
sparing surgery that includes unilateral salpingo-
oophorectomy and optimal surgical staging is an
option available to young women with stage I EOC.
However, the recommended indications for such
freatment remain controversial.

Fertility-sparing surgery for reproductive-age
patients with invasive EOC has been adopted for
stage IA and non-clear cell histology grade 1 (G1)/
grade 2 (G2) according to the 2007 guidelines of the
American College of Obstetrics and Gynecology
(ACOG)! and for unilateral stage I tumor without
dense adhesions showing favorable histology (ie,
non-clear cell histology G1/2) according to the 2008

guidelines of the European Society for Medical On-
cology (ESMO).” In Japan, fertility-sparing surgery
has been recommended for patients with stage IA
tumor or unilateral stage IC tumor on the basis of
intraoperative capsule rupture {IC(b)] and favor-
able histology, according to the 2004 guidelines®
and the 2007 guidelines* of the Japan Society of
Gynecologic Oncology (JSGO). EOC with clear cell
or grade 3 (G3) histology and with bilateral ovarian
involvement has been excluded from indications for
fertility-sparing surgery in all three guidelines. The
recommendations rcgarding fertility-sparing sur-
gery for unilateral and stage IC EOC differ widely
among these guidelines, although those for unilat-
eral and stage IA EOC with favorable histology are
common to all three guidelines.

The number of published studies concerning
fertility-sparing surgery in young EOC patients who
wish to preserve the possibility of pregnancy is

© 2010 by American Society of Clinical Oncology 1
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limited,*'* and each study included fewer than 60 patients, too small
a population to allow consensus regarding recommendations for pa-
tient selection for fertility-sparing surgery in stage I EOC. This study
attempted to determine selection criteria for fertility-sparing surgery
in stage | EOC patients on the basis of clinical outcomes for more than
200 stage I EOC patients who underwent fertility-sparing surgery.

Patients

Between 1985 and 2004, patients with stage I invasive EOC who under-
went fertility-sparing surgery in 30 institutions belonging to the Gynecologic
Cancer Study Group of the Japan Clinical Oncology Group or who were
referred to these hospitals immediately after fertility-sparing surgery per-
formed elsewhere were enrolled onto this study. Patients were eligible if they
had stage I, G1, G2, or G3 EOC; if they were treated using fertility-sparing
surgery (conservation of the uterus and contralateral ovary and fallopian
tube); and if they were = 40 years of age at the time of fertility-sparing surgery.
Four patients (stage IB, n = 2; stage IC, n = 2) who showed microscopic
metastases in biopsy specimens from the opposite ovary were excluded from
this study because of the small number of patients and the insufficient dura-
tions of follow-up.

Reassessment of histologic cell type and tumor differentiation was
performed in each institution according the WHO criteria before enroll-
ment onto the present study. Histologic differentiation was defined as G1,
well differentiated; G2, moderately differentiated; or G3, poorly differentiated.
Staging was determined according to the International Federation of Gynecol-
ogyand Obstetrics (FIGO) classification (1987), In this study, stage IC patients
were classified into three subgroups: stage IC(b), intraoperative capsule rup-
ture with negative peritoneal cytology; IC(a), preoperative capsule rupture
and/or tumor on ovarian surface with negative peritoneal cytology; and
1C(1/2), malignant cells in ascites or peritoneal washings. Institutional
review board approval was obtained from each institution before initiating
this investigation.

Factors for Analysis

Mucinous, serous, endometrioid, and mixed epithelial adenocarcinoma
were classified by histologic grade (G1, G2, or G3). Clear cell histology was not
graded in this study. We defined G1/2 non-clear cell adenocarcinoma as
showing favorable histology.

Stage TA or IC patients with unilateral ovarian involvement were divided
into six subgroups to determine patient selection for fertility-sparing surgery,
as follows: stage IA and favorable histology, stage IA and clear cell histology,
stage 1A and G3, stage IC and favorable histology, stage IC and clear cell
histology, or stage IC and G3.

We defined lethal recurrence (LR) as recurrence showing lesions
outside the remaining ovary, because a considerable number of previous
reports'® have suggested that patients with recurrence exclusively within
the remaining ovary show much better prognosis following salvage surgery
compared with patients displaying other patterns of recurrence. Outcomes
for patients were analyzed using overall survival (O8), recurrence-free
survival (RES), and lethal recurrence—free survival (LRFS). We also inves-
tigated reproductive outcomes after fertility-sparing surgery in patients
who provided the information.

Statistical Analysis

Statistical analysis of data was performed using the JMP Statistics pack-
age (SAS Institute, Cary, NC). Two-sided probability values were calculated
throughout and considered to be significant at the level of P <0 .05. Survival
estimates were generated using Kaplan-Meier methods. Differences between
groups were tested using log-rank testing,

2  © 2010 by American Society of Clinical Oncology

Patient Characteristics

A total of 211 patients with unilateral stage 1 EOC (stage 1A,
n = 126; stage IC, n = 85) were entered onto the study. Table 1
summarizes the main characteristics of patients and tumors. Mean
patient age was 29 years (range, 14 to 40 years). Median duration of
follow-up after excluding patients who died was 78 months from
initial fertility-sparing surgery (range, 2-to 270 months).

Surgical Treatments

Of the 211 patients, 23 (10.9%) patients underwent restaging
laparotomy because of inadequate staging or cytoreduction at initial
surgery. Nine of the 23 patients underwent unilateral ovarian cys-
tecomy at initial surgery (laparoscopy, n = 4; laparotomy, n = 5) and
unilateral salpingo-oophorectomy at restaging laparotomy. As a re-
sult, 205 patients underwent unilateral salpingo-cophorectomy. The

Table 1. Patient Characteristics (N = 211}
Characteristic No. Y%
Age, years
Median 29
Range 14-40
Parity .
Parous 26 12.3
Nulliparous 185 87.7
FIGO stage
1A 126 59.7
IC 85 40.3
Substage
1C{b) 55 26.1
ICla} 18 85
1Cl1/2) 12 8.7
Cell type
Mucinous 126 538.7
Serous 27 128
Endometrioid 27 12.8
Clear cell 30 14.2
Mixed epithelial 1 0.5
Histologic differentiation
Weill (G1) 160 75.8
Moderate {G2) 15 7.1
Poor {G3) 6 2.8
Not classified (clear cell) 30 14.2
FIGO stage and histologic differentiation
1A
G1 95 473
G2 13 6.2
G3 3 1.4
Clear cell 15 71
IC
G1 65 308
G2 2 09
G3 3 1.4
Clear celt 15 71
Abbreviations: G{1/2/3}, non<clear cell histology grade {1/2/3}; FIGO, interna-
tional Federation of Gynecology and Obstetrics; IC(b), intraoperative capsule
rupture with negative peritoneal cytology; IC{a), preoperative capsule ruptured
and/or tumor on ovarian surface with negative peritoneal cytology; 1C(1/2),
malignant cells in ascites or peritoneal washings.
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Table 2. Types of Surgery in Initial Treatment
Surgery Type No. of Patients
Unilateral salpingo-oophorectomy 205
Alone 84
BO 43
oM 16
RLND 5
BO + OM 27
BO + RLND 5
OM + RLND 18
BO + OM + RLND 26
Unknown 1
Unilateral ovarian cystectomy 8
BO 3
RLND 1
BO + OM 1
Unknown 1
Abbreviations: BO, biopsy from the opposite ovary; OM, partial omentec-
tomy; RLND, retroperitoneal lymph node dissection or biopsy.

remaining six patients underwent unilateral ovarian cystectomy at
initial laparotomy, not followed by restaging surgery. As for other
surgeries, 105 patients underwent biopsy (wedge resection) of the
opposite ovary, 88 patients underwent partial omentectomy, and 53
patients underwent retroperitoneal lymph node dissection or biop-
sies. Table 2 provides details of surgical treatments.

Surgical staging included careful inspection and palpation of
peritoneal surfaces with biopsies of any suspect lesions and peritoneal
washing cytology. No patients received endometrial curettage during
surgery, although most patients had endometrial cytology or biopsy
before surgery. If optimal surgical staging required at least omentec-
tomy in addition to unilateral salpingo-oophorectomy, 87 (41.2%) of
the 211 patients were optimally staged and 124 (58.8%) were nonop-
timally staged. Only 74 (35.1%) patients were optimally staged in
one-step surgery.

Adjuvant Chemotherapy

Platinum-based adjuvant chemotherapy was administered to
125 (59.2%) patients, with a mean number of four cycles (range, 1 to
12 cycles). The most common chemotherapy regimens were cispla-
tin + cyclophosphamide * doxorubicin (57 of 125; 45.6%) and
carboplatin + paclitaxel (46 of 125; 36.8%). Fifteen (7.1%) patients
received adjuvant chemotherapy without platinum (including oral

medication). The remaining 71 (33.6%) patients received no adjuvant
treatment after initial surgery.

Clinical Outcomes

Recurrence was identified during the follow-up period for 18
(8.5%) of 211 patients. Of these 18 patients, five showed recurrence
exclusively in the remaining ovary (non-LR; Table 3) and 13had LR in
sites other than the remaining ovary (Table 4). At the end of this
investigation, eight patients were alive with no evidence of disease, five
patients were alive with disease, and five patients had died of disease.
All five patients with non-LR were treated with salvage surgery and
showed no evidence of disease.

Stage IA and favorable histology. This subgroup included 108
stage IA patients with favorable histology. Of these, 44 (40.7%) pa-
tients received platinum-based adjuvant chemotherapy after surgery,
and the 5-year OS, RFS, and LRFS were 100%, 97.8%, and 99.1%,
respectively. Three patients with mucinous histology G1 developed LR
at 14, 70, and 73 months after fertility-sparing surgery (Table 4).
Median duration of follow-up for this group was 79 months.

Stage LA and clear cell histology. This subgroup included 15 stage
IA patients with clear cell histology. Of those, nine (60%) patients were
treated with platinum-based adjuvant chemotherapy. The 15 patients
showed rates of 100% for 5-year OS, RFS, and LRFS. Median duration
of follow-up for these patients was 78 months.

Stage IA and G3. One of the three stage IA patients with G3
received platinum-based adjuvant chemotherapy and was alive with-
out recurrence 256 months after fertility-sparing surgery. Two pa-
tients without any adjuvant chemotherapy had LR at 25 and 31
months after fertility-sparing surgery (Table 4), although both were
alive with disease at the end of this investigation (duration of follow-
up, 65 and 90 months).

Stage IC and favorable histology. This subgroup incduded 67
stage IC patients with favorable histology. Platinum-based adjuvant
chemotherapy was administered to 57 (85.1%) patients following
surgery. The 5-year OS, RFS, and LRFS were 96.9%, 92.1%, and
95.4%, respectively. As for subgroups of stage IC {IC(b), n = 43;1C(a),

= 14; IC(1/2), n = 10], the 5-year RFS was 92.9%, 91.7%, and
90.0%, respectively. Three (4.5%) of 67 patients developed LR, with
one stage IC(b) patient with endometrioid histology G1, one stage
IC(b) patient with mucinous histology G1, and one IC(1/2) patient
with serous histology G1 developing LR at 20, 8, and 3 months after
fertility-sparing surgery, respectively (Table 4). Median duration of
follow-up for this group was 76.5 months.

Tahle 3. Characteristics of Patients With Recurrence in the Residual Ovary Alone {non-lethal recurrence}

Patient Age Platinum-Based Time to Recurrence Follow-Up After
No. {years} Stage Histologic Type Grade Chemotherapy {months) Recurrence {months) Status
1 18 1A . Mucinous 1 No 83 119 NED
2 26 A Serous 1 Yes 52 164 NED
3 26 1Cib) Endometrioid 1 No 7 45 NED
4 36 IC{b} Clear cell Not graded No 21 124 NED
5 26 IC{a) Mucinous 1 Yes 43 16 NED

tumor on ovarian surface with negative peritoneal cytology.

Abbreviations: NED, no evidence of disease; IC(b}, intraoperative capsule rupture with negative peritoneal cytology; 1Cia), preoperative capsule ruptured andfor

www.jco.org
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Table 4. Characteristics of Patients Showing Recurrence With Lesions Outside the Residual Ovary (lethal recurrence)
Time to Follow-Up After
Patient Age Platinum-Based Recurrence Recurrence
No. (years) Stage Histologic Type Grade Chemotherapy Site of Recurrence {months) {months) Status
1 18 1A Mucinous 1 No Peritoneum 70 149 NED
2 27 1A Mucinous 1 No Lung 73 34 DOD
3 29 1A Mucinous 1 No Abdorninal wall 14 38 AWD
4 22 1A Serous 3 No Residual ovary, ascites 25 231 NED
5 40 A Endometrioid 3 No Para-aortic lymph nodes 31 34 NED
6 18 1Clb) Mucinous 1 Yes Peritoneum 8 18 AWD
7 31 IC{b} Endometrioid 1 Yes Liver 20 6 [sleis}
8 29 ICib) Ciear cell Not graded No Para-aortic lymph nodes 15 86 AWD
8 29 1C{b) Clear cell Not graded Yes Residual ovary, ascites, peritoneum 1 19 BoD
10 38 {Cib) Clear cell Not graded Yes Liver 46 8 AWD
11 33 ICla) Endometrioid 3 Yes Not recorded 1 5 boD
12 26 IC(1/2) Serous 1 Yes Peritoneum 3 22 bob
13 38 1C{1/2) Clear cell 0 No Residual ovary, pelvic lymph nodes, 21 29 AWD
peritoneum
Abbreviations: NED, no evidence of disease; DOD, died of disease; AWD, alive with disease; IC(b), intraoperative capsule rupture with negative peritoneal cytology:
IC{a), preoperative capsule ruptured andfor tumor on ovarian surface with negative peritoneal cytology; IC(1/2), malignant cells in ascites or peritoneal washings.

Stage IC and clear cell histology. This subgroup included 15 stage
IC patients with clear cell histology. Eleven (73.3%) of these patients
were treated with platinum-based adjuvant chemotherapy. LR oc-
curred in two patients with and in two patients without platinum-
based adjuvant chemotherapy (Table 4). These 15 patients showed
rates of 93.3%, 66.0%, and 72.7% for 5-year OS, RFS, and LRFS. In
particular, 5-year RFS of 11 stage IC(b) patients resembled that of the
other four stage IC patients (63.6% v 75.0%, respectively). Median
duration of follow-up for the 14 survivors was 64 months.

StageICand G3. All three stage IC patients with G3 were treated
using platinum-based chemotherapy after surgery, but one patient
developed LR and died of disease 6 months after fertility-sparing
surgery. The remaining two patients were alive without recurrence 58
and 230 months after fertility-sparing surgery.

Comparison of Clinical Outcomes Among Subgroups

We compared OS and RFS among the four subgroups except for
the two subgroups (stage IA and G3, or stage IC and G3) consisting of
only three patients. In terms of OS, no significant differences were seen
among the four subgroups. Significant differences in RES were seen
between the following three pairs of subgroups: stage 1A favorable
histology versus stage IC clear cell histology (97.8% v 66.0%;
P <.001), stage IC favorable histology versus stage IC clear cell histol-
ogy (92.1% v 66.0%; P = .008), and stage 1A clear cell histology versus
stage IC clear cell histology (100% v 66.0%; P = .02).

Figure 1 shows OS and RFS curves in those with good prognosis
(group I stage IA favorable histology [n = 108]), those with fairly
good prognosis (group II: stage IA clear cell histology or stage IC
favorable histology [n = 82]), and those with poor prognosis (group
IIL: stage IA G3, stage IC clear cell histology, or stage ICG3 [n = 21]).
No significant differences in OS were seen between groups I and II
(P = .21) or between groups Il and III (P = .29}, whereas significant
differences were identified between groups I and III (P = .02). No
significant differences in RFS were apparent between groups I and II
(P=.65), but significant differences were noted between groups I and
I (P < .001) and between groups IT and ITT (P < ,001).

4 © 2010 by American Society of Clinical Oncology

Reproductive Outcomes

After fertility-sparing surgery with or without adjuvant chem-
otherapy, 182 (96.8%) of 188 patients who gave information on
menstruation had almost the same cycle of menstruation as before
treatment, Six (5.0%) of 121 patients who received platinum-based
adjuvant chemotherapy showed continued secondary amenorrhea for
6, 48, 66, 72, 172, and 224 months following two to six cycles of
chemotherapy (median, four cycles).

Of the 195 patients who gave reproductive outcomes at the
end of the investigation, 55 (28.5%) patients achieved 76 pregnan-
cies and 53 gave birth to 66 healthy children after fertility-sparing
surgery. Five (9.1%) of 55 patients had received some kind of infertility
treatment before pregnancy. These patients and their babies showed
no clinical problems during the perinatal period, Four (9.4%) of 53
patients who gave birth to children underwent completion surgery,
including hysterectomyand contralateral salpingo-oophorectomy, af-
ter childbearing.

Forty-five (53.6%) of 84 patients who were nulliparous at
fertility-sparing surgery and married at the end of the follow-up pe-
riod had achieved 65 pregnancies, and 43 had given birth to 56 healthy
children during follow-up (mean follow-up, 8.8 years). Of the 84
patients, the remaining 39 patients had not conceived during
follow-up (mean follow-up, 7.2 years), and mean age was 37 years
(range, 25 to 54 vears) at the end of the investigation.

n this series, recurrence rate among the 211 stage I EOC patients after
fertility-sparing surgery was 8.5% (18 of 211), falling within the 5.4%
to 30.3% reported previously.>*'®'%!* Of the 18 patients with recur-
rence, five (2.4%) patients showing recurrence exclusively in the re-
sidual ovary achieved no evidence of disease. According to data from
five studies™*'*'>* that investigated relationships between sites of
recurrence and clinical outcomes, eight of 10 patients with recurrence
limited to the residual ovary achieved no evidence of disease following
salvage therapy, whereas only three of 21 patients with recurrence at
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Fig 1. (A} Overall survival curves for patients with good prognosis {group 1), fairly
good prognosis {group |}, and poor prognosis {(group Hl). Group I: stage 1A and
favorable histology; group il: stage A and clear cell histology, or stage IC and
favorable histology; group lil: stage IA and clear cell histology grade 3 {G3), stage
IC and clear cell histology, or stage IC and G3. (B} Recurrence-free survival curves
for groups 1, 1, and 1.

extra-ovarian sites achieved no evidence of disease. We thus evaluated
LREFS in addition to OS and RES in this study.

The 108 stage IA patients with favorable histology showed a
5-year RFS of 97.8% and a 5-year LRFS of 99.1% (5-year recurrence
rate, 2.2%; 5-year LR rate, 0.9%), although only 40.7% of these pa-
tients received platinum-based adjuvant chemotherapy after surgery.
Stage 1A patients with favorable histology were always included in
selection criteria for fertility-sparing surgery in previous reports and in
various guidelines.'"** The recurrence rate for stage 1A patients with
favorable histology in four previous reports™'®>'* was 0% to
22.2% during follow-up. Our data confirm fertility-sparing sur-
gery as a safe treatment option for stage IA patients with favorable
histology, even when fertility-sparing surgery is not followed by
adjuvant chemotherapy.

In this study, 15 stage IA patients with clear cell histology showed
no recurrence, with lymph node biopsy or dissection performed in six
(40%) patients and adjuvant platinum-based chemotherapy given to
nine (60%) patients. Our data correspond with that in a recent report
by Kajiyama et al'® showing no recurrence in four stage IA patients
with clear cell histology who had undergone fertility-sparing surgery.
Other investigations,'®!>'* however, have reported three recurrences
among eight stage IA patients with clear cell histology after fertility-
sparing surgery. These data suggest that stage 1A patients with clear cell

www.jeo.org

histology may be candidates for fertility-sparing surgery, including
optimal staging followed by adjuvant chemotherapy.

In our series, only one of three stage [A patients with G3 survived
for 5 years without recurrence. The recurrence rate for the 17 stage 1A
patients with G3 from six investigations®”'**>* who underwent
fertility-sparing surgery was 35.3% (6 of 17), although some reports
classified clear cell histology into G3. These data suggest that fertility-
sparing surgery cannot be recommended for stage IA patients with G3.

The 67 stage IC patients with favorable histology had a 5-year RFS
0f92.1% and a 5-year LRFS of 95.5%. Outcomes seem to be better in
our study compared with the recurrence rate of 12.8% (5 of 39) in
previous studies.”!* 13! Platinum-based adjuvant chemotherapy was
more frequently given to this group compared with the stage 1A and
favorable histology group (85.1% v 40.7%; P << .001). In our series,
no significant difference in 5-year RFS was seen among 43 1C(b)
patients, 14 IC(a) patients, or 10 1C(1/2) patients with values of
92.9%, 91.7%, and 90.0%, respectively. Our data suggest that stage IC
patients with favorable histology in the unilateral ovary can be candi-
dates for fertility-sparing surgery, including optimal staging followed
by adjuvant chemotherapy.

Our series included 15 stage IC patients with clear cell histology.
These patients showed a 5-year RFS of 66.0% and a 5-year LRFS of
72.7%, even when 11 (73.3%) patients were treated with platinum-
based adjuvant chemotherapy. Kajiyama'® reported that one stage
IC(2) patient among the six stage IC patients with clear cell histology
experienced relapse and died of the disease. Five-year RFS was 63.6%
for 11 IC(b) patients, 100% for two IC(a) patients, and 50% for two
IC(1/2) patients. These data suggest that stage IC patients with clear
cell histology cannot be candidates for fertility-sparing surgery.

Our series included three stage IC patients with G3. One patient
developed LR and died of the disease 6 months after fertility-
sparing surgery, although all three patients had been treated with
platinum-based adjuvant chemotherapy. In previous reports,'®4
four of nine stage IC patients with G3 who underwent fertility-
sparing surgery displayed recurrence. These data suggest that
fertility-sparing surgery cannot be recommended for stage IC pa-
tients with G3.

In addition to the study patients, during the study period, we
managed four patients with unilateral stage | EOC treated with

- fertility-sparing surgery elsewhere, who were referred to these hospi-

tals for treatment of lethal recurrent disease and died of the disease.
These four patients included one stage 1A patient with clear cell histol-
ogy, one stage A patient with G3, and two stage IC patients with G3.
Clinical outcomes for these patients support our recommendations
regarding fertility-sparing surgery for unilateral stage I EOC.

In our series, 5% of patients, with platinum-based adjuvant
chemotherapy developed secondary amenorrhea and infertility,
suggesting that we should not administer adjuvant chemotherapy
to patients with stage IA and favorable histology without serious
consideration. As for the reproductive outcome, we confirmed that
most married but nulliparous EOC patients undergoing fertility-
sparing surgery can give birth to children within several years after
fertility-sparing surgery. '

In conclusion, this study confirmed that stage IA EOC patients
with favorable histology can be safely treated with fertility-sparing
surgery not followed by platinum-based adjuvant chemotherapy.
We would thus propose that fertility-sparing surgery be considered
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Table 5. Recommendation for Fertility-Sparing Surgery in Young Patients
With Unilateral Stage | Ovarian Cancer

Histology/Grade
Stage H ccH 63 The author(s) indicated no potential conflicts of interest.
1A Offer FSS Consider FSS + CT No FSS
1C Consider FSS + CT No FSS No FSS

Abbreviations: FH, favorable histology {mucinous, serous, endometrioid, or
mixed histology and grade 1 or 2); CCH, clear cell histology; G3, clear cell

histology grade 3; FSS, fertility-sparing surgery; CT, adjuvant chemotherapy.

for stage IA EOC patients with clear cell histology and for stage IC
EOC patients with unilateral ovarian involvement and favorable
histology, under conditions of performing complete staging surgery
and platinum-based adjuvant chemotherapy (Table 5). Conversely,
fertility-sparing surgery cannot be recommended for patients with
stage IA with G3 histology or stage IC with clear cell or G3 histology.
Theoretically, a randomized controlled trial may be needed to com-
pare conservative surgery with radical surgery for young patients with
EQC to achieve high-quality evidence. However, such trials may not
be ethically feasible. Confirming the decision of patient criteria for
selection in a phase II trial would be appropriate.
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