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Ten topics were chosen among major clinical research achievements in gynecologic oncology in 2012. For ovarian cancer,
comprehensive review of the history of bevacizumab studies was followed by poly adenosine diphosphate [ADP]-ribose
polymerase (PARP) inhibitors and other molecular targeted agents such as epidermal growth factor receptor tyrosine kinase
inhibitor and AMG 386. For the development of genomic study in gynecologic cancers, BRCA and DICERT mutations were
covered in epithelial and nonepithelial ovarian cancer, respectively. For endometrial cancer, targeted agents including
mammalian target of rapamycin (mTOR) inhibitors and bevacizumab were discussed. Radiation therapy “sandwiched” between
combination chemotherapy schedules for the treatment of uterine papillary serous carcinoma was also reviewed. Preoperative
prediction of lymph node metastasis, definition of low-risk group, and recurrence and survival outcomes of laparoscopic
approaches were addressed. For cervical cancer, we reviewed long-term benefit of human papillomavirus test and efficacy
of paclitaxel/carboplatin versus paclitaxel/cisplatin in stage IVB, persistent or recurrent disease. In addition, the effect of three
dimensional image-based high-dose rate brachytherapy was also reviewed. For vulvar cancer, the diagnostic value of sentinel
lymph node biopsy was discussed. For breast cancer, positive results of three outstanding phase Ill randomized clinical trials,
CLEOPATRA, EMILIA, and BOLERO-2 were introduced. Lastly, updates of major practice guidelines were summarized.

Keywords: Bevacizumab, PARP inhibitor, Low-risk endometrial cancer, Image-based high-dose rate brachytherapy, Practice
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INTRODUCTION settings. Long debate on the roles of lymphadenectomy (LND)

and definition of low-risk group in endometrial cancer is still

Although there was no groundbreaking and innovative
discovery in gynecologic oncology clinical researches, several
influential reports from big trials were released in 2012.
Increasing number of molecular targeted agents including
anti-angiogenic agents and poly (adenosine diphosphate
[ADP]-ribose) polymerase (PARP) inhibitors newly entered
into clinical trials or was under investigation in clinical trials
for ovarian cancer in various first-line or salvage treatment
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under fire. We hereby sum up the results of recently published
studies and current status of the relevant trials. In addition, we
decided to cover in this review the updates of major practice
guidelines in gynecologic oncology, hoping to be of help to
both clinicians and researchers in their daily routines.

UNFINISHED STORY OF BEVACIZUMAB IN OVARIAN CANCER

Final reports of two studies of bevacizumab as front-line
therapy in ovarian cancer, Gynecologic Oncology Group (GOG)
218 and ICON 7, were released at by the end of 2011 [1,2]. To
conclude GOG 218, Burger et al. [1] indicated that the use of
bevacizumab up to 10 months after paclitaxel and carboplatin
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(TC) prolonged the median progression-free survival (PFS) by
about 4 months in patients with advanced epithelial ovarian
cancer (EOQ). Similarly Perren et al. [2] reported in Interna-
tional Collaborative Ovarian Neoplasm (ICON) 7 significant im-
provement of PFS by about 2 months in bevacizumab-added
group compared with TC group with a maximum effect at 12
months, coinciding with the end of planned bevacizumab
treatment and diminishing by 24 months. They also reported
that PFS and overall survival (OS) of TC group were greater
among those at high risk for disease progression.

As for platinum-sensitive recurrent disease, the results of
the OCEANS trial were finally updated and published in 2012
[3]. Addition of bevacizumab to gemcitabine and carboplatin
(GC) followed by bevacizumab until progression was shown
to significantly improve PFS compared with GC plus placebo
in platinum-sensitive recurrent ovarian cancer. Although no
safety concerns were newly noted, more frequent grade 3
or higher hypertension and proteinuria were reported in the
bevacizumab group. Fortunately, an updated safety analysis
of OCEANS, which was released 11 months after the data cut-
off date for the final PFS analysis and was presented at 2012
American Society of Clinical Oncology (ASCO) annual meeting,
seemed to ease the concerns over long-term severe adverse
events of bevacizumab [4]. More patients in the bevacizumab
group (20.6%) than in the placebo group (4.7%) experienced
an adverse event that led to discontinuation of study drug, in
the bevacizumab group most commonly due to hypertension
(4%), proteinuria (2.8%), epistaxis (1.2%), and thrombocy-
topenia (1.6%). In patients with grade >3 hypertension and
proteinuria, median numbers of bevacizumab cycles were 16.5
and 22.5, and the adverse event resolved in 72.7% and 91.7%,
respectively. They concluded that no new safety signals were
observed, and hypertension and proteinuria resolved upon
discontinuation of bevacizumab in the majority of patients.

Regarding platinum-resistant recurrent disease, the prelimi-
nary result of AURELIA study was presented at 2012 ASCO
annual meeting [5]. A total of 361 patients were randomized
to receive selected chemotherapy alone (pegylated liposomal
doxorubicin [PLD], 126; weekly paclitaxel [wPAC], 115; topo-
tecan, 120) or with bevacizumab. At median follow-up of 13.5
months, there were 301 PFS events, 166 (91%) vs. 135 (75%) in
chemotherapy alone and bevacizumab added group, respec-
tively (hazard ratio [HR], 0.48; 95% confidence interval [Cl], 0.38
to 0.60; p<0.001). Objective response rates (ORR) were 12.6%
and 30.9% in chemotherapy alone and bevacizumab added
group, respectively (p=0.001). Thus, in AURELIA, as the first
phase Il trial in platinum-resistant recurrent ovarian cancer to
show benefit with a targeted therapy, chemotherapy com-
bined with bevacizumab provided significant improvement in
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PFS and ORR compared with chemotherapy alone. In addition,
the results from a sub-group analysis of patients of AURELIA
study with demonstrable ascites were reported in the 2012
International Gynecologic Cancer Society (IGCS) meeting
in Vancouver [6]. Dr. Kristensen presented that among 113
patients with ascites, 54 in chemotherapy alone and 59 in be-
vacizumab added group, 10/54 (19%) vs. 1/59 (2%) underwent
paracentesis during study treatment, respectively. Improved
control of ascites was determined by the absence of para-
centesis after the first dose of bevacizumab. Thus, the clinical
value of the addition of bevacizumab to chemotherapy was
also demonstrated in terms of ascites control.

Based on the promising results of GOG 218 and ICON 7 as
well as the Japanese Gynecologic Oncologic Group (JGOG)
study with dose-dense wPAC plus carboplatin [7], the single-
arm OCTAVIA study evaluated front-line bevacizumab com-
bined with wPAC and q 3wks carboplatin for ovarian cancer
and the final safety results were presented at 2012 ASCO
annual meeting [8]. A total of 189 patients received 6-8 cycles
of bevacizumab (7.5 mg/kg, D1) plus wPAC (80 mg/m?, D1, 8,
15) plus C (AUC6, D1) intravenous q 3wks, with bevacizumab
g 3wks continued alone for up to 17 cycles (1 year) as front-
line therapy for newly diagnosed ovarian cancer. Patients
received a median of 6 chemotherapy cycles (range, 1 to 8)
and 17 bevacizumab (range, 0 to 18). Of the 168 patients who
received single-agent bevacizumab, 135 (80%) completed 1
year of therapy. Twelve percent of the patients discontinued
bevacizumab for adverse events such as hypertension (4.2%),
thromboembolic events (6.3%), bleeding (0.5%), grade 3
wound-healing complications 0.5%, and grade 4 gastrointes-
tinal perforation (0.5%). Bevacizumab combined with wPAC,
therefore, could be a feasible and well-tolerated regimen for
ovarian cancer.

At 2012 ASCO annual meeting, Roche set forth Grand Plan
for "non-stop bevacizumab treatment” through presenting
promising results of TML study [9]. In TML study, 820 patients
with unresectable, metastatic colorectal cancer who pro-
gressed within 3 months after discontinuation of first-line be-
vacizumab plus chemotherapy were randomized to second-
line fluoropyrimidine-based chemotherapy=®bevacizumab.
TML study is the first study demonstrating that bevacizumab
plus chemotherapy (crossed over from first-line regimen)
continued beyond progression significantly prolonged OS
and PFS in second-line setting of metastatic colorectal cancer,
proving that duration of treatment matters, i.e., “You start and
don't stop.” By contrast, a multicenter retrospective analysis of
patients with EOC who progressed on bevacizumab therapy
showed that PFS was statistically higher in no-bevacizumab
beyond progression (BBP) group than that of BBP groups [10].
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Moreover, patients who received bevacizumab first-line had
a PFS of 11 months versus 5 months when initiated at first
recurrence (p=0.01). Nevertheless, considering that the limited
efficacy of the continued use of BBP in EOC was the result of
a retrospective study with a small number of patients, Roche
sees ovarian cancer as a growth driver for bevacizumab. A
convergence of the PFS curves was observed in GOG 218 and
ICON 7, but not in OCEANS trial in which bevacizumab was
continued until disease progression. It was suggested that
the magnitude of benefit of bevacizumab might correlate
directly with treatment duration that angiogenesis is a host-
related process that could be inhibited but not eradicated
[1]. Confirmation that this hypothesis holds true for ovarian
cancer is warranted in the future.

PARP INHIBITORS IN OVARIAN CANCER

PARP plays an important role in the repair of single-stranded
DNA breaks, through the base excision repair pathway,
keeping low-fidelity nonhomologous-end-joining DNA repair
machinery in check [11]. Patients with EOC who harbor germ-
line mutations in BRCA1/2 genes, approximately 10% of cases
of EOC, exhibit defects in homologous recombination DNA
repair [12]. However, The Cancer Genome Atlas (TCGA) analysis
of serous EOC documented that approximately 50% of serous
EOC cases might have disruption of the homologous recombi-
nation pathway and be susceptible to PARP inhibitors [13].

Olaparib, a potent oral PARP inhibitor, induces synthetic
lethality in BRCA-deficient tumor cells [14]. Recently, Kaye et
al. [15] reported the results of a phase Il study in patients with
recurrent ovarian cancer with germ-line BRCA mutations, in
which the efficacy and safety of olaparib were compared with
those of PLD. A total of 97 patients with platinum-resistant
recurrent ovarian cancer were randomly assigned in a 1:1:1
ratio to olaparib 200 mg bid or 400 mg bid continuously or
PLD 50 mg/m? intravenously g 4wks. Median PFS was 6.5
(95% Cl, 5.5 to 10.1), 8.8 (95% Cl, 5.4 to 9.2), and 7.1 months
(95% (1, 3.7 to 10.7) for the olaparib 200 mg, olaparib 400 mg,
and PLD groups, respectively. No significant difference was
seen in the primary endpoint of PFS between the olaparib
and PLD groups (HR, 0.88; 95% Cl, 0.51 to 1.56; p=0.66). It was
suggested that this insignificant difference might simply be
the result of random variation, considering that the median
PFS of 5.8 months in previous trial by Audeh et al. [16] was
within the 95% Cl (5.4 to 9.2 months) [12]. Konstantinopoulos
et al. [12] also suggested three other plausible reasons for the
negative results of this study by Kaye et al. [15]. First, relatively
high proportion of platinum-sensitive patients (57.6%) in
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the PLD group compared with olaparib groups (46.9% and
43.8% in 400 mg and 200 mg groups, respectively) might
have led to an underestimation of olaparib benefit, given
the lower responsiveness of olaparib and PLD in platinum-
sensitive patients than platinum-resistant patients (33.5%
vs. 46.2% for olaparib [17] and 12.3% vs. 28.4% for PLD [18],
respectively). Second, the predominance of BRCAT mutation
over BRCA2 mutation in each group could be one of the
possible explanations for unsatisfactory activity of olaparib,
considering known higher chemo-sensitivity of EOC patients
with BRCA2 mutations than with BRCA1T mutations [19]. Lastly,
higher proportion of more heavily pretreated patients in the
olaparib 400 mg group than PLD group (78.2% vs. 51.5%) may
contribute to the development of secondary somatic muta-
tions that restore BRCA1/2 function and may confer resistance
to olaparib [20].

The antitumor activity of olaparib was also demonstrated in
patients with platinum-sensitive recurrent high-grade serous
ovarian cancer (HGS-OQ) irrespective of BRCA1/2 germ-line
mutations status, the interim analysis results of which were
published in 2012 [21]. Two hundred sixty-five patients were
randomized to the olaparib group (136 patients) and the
placebo group (129 patients). Median PFS was significantly
longer with olaparib than with placebo (8.4 vs. 4.8 months;
HR, 0.35; 95% Cl, 0.25 to 0.49; p<0.001). However, there was
no significant difference of OS between groups at the time
of interim analysis (HR, 0.94; 95% Cl, 0.63 to 1.39; p=0.75).
Thus, they concluded that olaparib maintenance therapy
significantly improved PFS in patients with platinum-sensitive,
recurrent, HGS-OC with tolerable toxicity profiles.

THE BEST POSSIBLE TREATMENT REGIMENS IN OVARIAN
CANCER

Various attempts to find out drugs for better survival out-
comes in ovarian cancer can be largely divided into two ways:
1) molecular targeted agents with or without chemotherapy
and 2) modification of dose and schedule or different combi-
nations of chemotherapeutic agents.

There are enormous numbers of molecular targeted agents
which are under development. Among those, only a few
shows promising results in clinical trials. Vergote et al. [22]
presented the results of phase Ill study of erlotinib, an epider-
mal growth factor receptor (EGFR) tyrosine kinase inhibitor,
versus observation in patients with no evidence of disease
progression after first-line platinum-based chemotherapy for
ovarian carcinoma at 2012 ASCO annual meeting. The eligible
835 patients were randomized to maintenance erlotinib 150
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mg/day for 2 years (n=420) or observation (n=415). At median
follow-up period of 51 months, median PFS was 12.7 and 124
months for erlotinib and observation group, respectively (HR,
1.05; 95% Cl, 0.90 to 1.23; p=0.525). Median OS was 50.8 and
59.1 months for erlotinib and observation group, respectively
(HR, 0.99; 95% Cl, 0.81 to 1.20; p=0.903). Twenty-five percent
of the patients stopped erlotinib due to side effects, most
commonly diarrhea and rash. They concluded that mainte-
nance erlotinib after first-line treatment in ovarian cancer did
not improve PFS or OS.

Another negative trial published in 2012 is a phase Il study
comparing the efficacy and safety of patupilone, a novel mi-
crotubule-stabilizing agent, with those of PLD in patients with
platinum-refractory or -resistant epithelial ovarian, primary fal-
lopian tube, or primary peritoneal cancer [23]. Based on anti-
proliferative activity in paclitaxel-resistant ovarian cancer cell
lines and in cells with a multidrug-resistant phenotype [24,25],
clinical trials of early phases have demonstrated comparable
disease control rate and manageable toxicities of patupilone
in platinum-refractory or -resistant settings [26]. However,
patupilone did not demonstrate significant improvement in
OS compared with PLD in this phase Ill study by Colombo
et al. [23] in which a total of 829 patients were randomly
assigned to patupilone (n=412, 10 mg/m’ intravenously g 3
wks) or PLD (n=417, 50 mg/m2 intravenously g 4 wks) group.
Median OSs were 13.2 and 12.7 months with patupilone
and PLD groups, respectively (HR, 0.93; 95% Cl, 0.79 to 1.09;
p=0.195). Median PFS was 3.7 months for both groups.

AMG 386 is an investigational anti-angiogenic recombinant
peptide-Fc fusion protein that neutralizes the interaction be-
tween the Tie2 receptor and angiopoietin 1 and 2. Although
both angiopoietin and vascular endothelial growth factor
(VEGF) are involved in pathologic angiogenesis in ovarian
cancer [27], anti-angiogenic peptibody AMG 386 did not
present serious adverse events such as bowel perforation,
the risk of which might be increased by anti-VEGF antibody
bevacizumab [28]. Based on the promising results of phase |
clinical trials [29,30], a phase Il study of AMG 386 combined
with wPAC was conducted in patients with recurrent ovarian
cancer [31]. A total of 161 patients were randomly assigned in
a 1:1:1 ratio to receive paclitaxel (80 mg/m’ weekly, 3 weeks
on/1 week off) plus weekly intravenous AMG 386 10 mg/kg
(arm A), AMG 386 3 mg/kg (arm B), or placebo (arm C). Median
PFS was 7.2 (95% Cl, 5.3 t0 8.1), 5.7 (95% Cl, 4.6 to 8.0), and 4.6
(95% Cl, 1.9 to 6.7) monthsin arm A, B, and C, respectively. The
HR for arms A and B combined vs. arm C was 0.76 (95% Cl, 0.52
to 1.12; p=0.165). Objective response rates for arms A, B, and C
were 37%, 19%, and 27%, respectively. The incidence of grade
3 or higher adverse events in arm A, B, and C was 65%, 55%,
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and 649%, respectively, commonly hypertension (8%, 6%, and
5%), peripheral edema (71%, 51%, and 22%) and hypokalemia
(215, 15%, and 5%). They concluded that AMG 386 combined
with wPAC was tolerable, with a manageable and distinct
toxicity profile. Now, weekly AMG 386 is being investigated
in phase Il studies in primary (TRINOVA-3; ClinicalTrials.gov,
NCT01493505) and recurrent settings (TRINOVA-1; ClinicalTri-
als.gov, NCT01204749).

At the 2012 IGCS meeting in Vancouver, the phase Il HEC-
TOR study was presented [32]. Based on the promising results
of phase | and Il studies of topotecan and carboplatin in
platinum-sensitive recurrent ovarian cancer [33,34], HECTOR
study enrolled 550 patients and compared topotecan and
carboplatin with three well-established platinum-based regi-
mens, gemcitabine plus carboplatin, PLD plus carboplatin and
TC in terms of the efficacy of the two arms. Regarding toxicity
profile, less long-term or severe toxicity was observed in
experimental arm than control arm. However, topotecan and
carboplatin did not meet the primary endpoint of improving
1 year OS. Considering the HECTOR study was designed as
superiority trial, thus, topotecan and carboplatin was found to
be not superior to other established regimens.

Lastly, long-term follow-up results of JGOG 3016 trial (NOVEL
study) were presented at 2012 ASCO annual meeting, which
compared conventional TC (c-TC) with dose-dense weekly TC
(dd-TC) in women with advanced epithelial ovarian, fallopian
tube, or primary peritoneal cancer [35]. After the promising
report of primary analysis [36], long-term follow-up results on
PFS and OS were released in 3 years. A total of 631 patients
were randomly assigned to receive c-TC (paclitaxel 180 mg/
m? and carboplatin AUC 6 on D1) or dd-TC (paclitaxel 80 mqg/
m? on D1, 8, 15 and carboplatin AUC 6 on D1) for six cycles
every 3 weeks. At 6.4 years of median follow-up, median
PFS was 28.1 and 17.5 months for dd-TC and c-TC group,
respectively (HR, 0.75; 95% Cl, 0.62 to 0.91; p=0.0037). OS at 5
years was higher in the dd-TC group than c-TC group (58.6%
vs. 51.0%; HR, 0.79; 95% Cl, 0.63 to 0.99; p=0.0448). Thus, it
was concluded that dd-TC improved long-term PFS and OS in
patients with advanced EOC.

GENOMICS OF GYNECOLOGIC CANCERS

Since the integrated genomic analyses of HGS-OC by TCGA
[37], a wide application of next generation DNA sequencing
has brought challenging issues which were comprehensively
discussed in European Society for Medical Oncology (ESMO)
2012 Congress in Vienna. Those who reap the greatest benefit
from routine complete genome sequencing would be indi-

www.ejgo.org 69



J g O Journal of Gynecologic Oncology

viduals who inherited mutations conferring high cancer risks
such as BRCA mutation carriers [38]. Given that approximately
half of BRCA1/2 families do not have significant family history
and homologous recombination defects might be present in
about half of all HGS-OC cases [38,39], BRCA mutation carriers
should be identified through a general screening program
using next generation sequencing. Nevertheless, K. Claes
indicated that bioinformatics and quality control metrics
must be addressed in order to dispel the concern about great
uncertainty caused by BRCA1/2 variants of unknown clinical
significance and extract diagnostic value from whole-genome
sequencing for hereditary cancers [40].

Regarding the association between BRCA1 and BRCA2 muta-
tions and survival in women with EOC, a pooled analysis of 26
observational studies was reported to try to provide definitive
evidence of the relative effect of germline BRCA1 and BRCA2
mutations on prognosis [41]. Despite the recent report of
favorable outcome for BRCA2 mutation carriers compared
with noncarriers [19], the results of many other relevant
studies are not consistent, most of which had a weakness of
small sample size less than 250 carriers, resulting in unreliable
survival estimates [42-44]. In contrast, this study by Bolton et
al. [41] included data from 1,213 EOC cases with pathogenic
germline mutations in BRCA1 (n=909) or BRCA2 (n=304) and
from 2,666 noncarriers. After adjusting for the year of study
and diagnosis, BRCA1 (HR, 0.78; 95% Cl, 0.68 to 0.89; p<0.001)
and BRCA2 (HR, 0.61; 95% Cl, 0.50to 0.76; p<0.001) mutation
carriers showed a more favorable 5-year OS than noncarriers.
This OS differences was still observed after additional adjust-
ment for stage, grade, histology, and age at diagnosis. Thus,
they concluded that a germline mutation in BRCAT or BRCA2
was associated with improved 5-year OS, with that of BRCA2
carriers being the best.

Among other outstanding genomic studies in ovarian
cancer published in 2012 was the study regarding somatic
DICERT mutations in nonepithelial ovarian cancers by Heravi-
Moussavi et al. [45]. DICERT is an endoribonuclease in the
RNase Il family that is essential for processing miRNAs, which
regulate translation and degradation of messenger RNA [46].
Although little is known about the pathogenesis of ovarian
sex cord-stromal tumors because of their rare incidence, less
than 3-5% of ovarian cancers [47], germline mutation carriers
of DICERT are known to be at risk for these rare tumors [48].
In this study, however, somatic, rather than germline, DICERT
mutations were found in 29% (30/102) of nonepithelial ovar-
ian tumors, predominantly in Sertoli-Leydig cell tumors (26 of
43, or 60%). Based on the fact that these mutations change
DICERT function in specific cell types rather than obliterating
it, they concluded that aberrant miRNA processing resulting
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from DICERT hot-spot mutations might be a key oncogenic
event in a certain type of nonepithelial ovarian cancers.

Last genetic study we review here is regarding the mutations
in the p110a subunit of phosphatidylinositol 3-kinase (PI3K),
which is called PIK3CA [49]. PIK3CA mutations are known to
be common in gynecologic and breast cancers ranged from
12% of ovarian cancer to 39% of endometrial cancer [50-52].
Based on the results of preclinical studies that suggested that
PIK3CA mutations could predict response to PI3K/AKT/ the
mammalian target of rapamycin (mTOR) inhibitors [53], Janku
et al. [49] investigated PIK3CA mutation status of 140 patients
with advanced breast (n=29), cervical (n=22), endometrial
(n=29), and ovarian (n=60) cancers and found PIK3CA muta-
tions in 25 patients (18%). Of the 25 patients with PIK3CA
mutations who experienced treatment failure with standard
therapies, 23 were treated on a protocol that included a PI3K/
AKT/mTOR inhibitor and 7 (30%) showed a partial response
compared with a 10% response rate in patients with the same
disease but wild-type PIK3CA treated on the same protocol
(p=0.04). They suggested that screening for PIK3CA muta-
tions might support the use of PI3K/AKT/mTOR inhibitors in
gynecologic and breast cancers.

TREATMENT OF ADVANCED ENDOMETRIAL CANCER

Given the limited responses of combination chemotherapy
due to great toxicity and modest efficacy of hormonal agents
in the treatment of recurrent or metastatic endometrial cancer
[54,55], there is a need to identify novel agents to improve
survival outcomes of the patients with this intractable disease.

In 2011, the NCIC clinical trials group reported promising
results of a phase Il study of temsirolimus, an mTOR inhibitor,
in patients with advanced endometrial cancer [56]. Although
they failed to demonstrate the correlation of molecular mark-
ers of PI3K/AKT/mTOR pathway such as p-mTOR, p-AKT, and
p-S6, with the clinical outcomes, they showed encouraging
single-agent activity, especially in chemotherapy-naive
patients, 14% of partial response and 69% of stable disease.
In line with these results, Fleming [57] gave a presentation
regarding the future directions in management of advanced
endometrial cancer at the 2012 IGCS meeting in Vancouver.
She introduced two trials with some of the most successful
targeted agents, for example, bevacizumab, metformin, and
PI3K/AKT/mTOR inhibitor. The first trial was a phase Il random-
ized study in which TC and bevacizumab was compared with
TC and temsirolimus in advanced or recurrent endometrial
cancer. After completion of patient recruitment, she hoped
that promising results would be released sooner or later,
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considering the potential of increasing efficacy of targeted
agents combined with conventional chemotherapy. Another
study she mentioned during her speech was about GOG study
of metformin in advanced endometrial cancer. Metformin is
originally a well-tolerated, widely used, and inexpensive anti-
diabetic drug. It is not surprising, but still interesting, that
metformin has been under investigation for its anti-cancer
activities based on two main plausible benefits: decreasing
tumor-stimulating insulin level and inhibiting mTOR pathway.
Thus, GOG recently proposed a clinical trial of adding
metformin to TC in advanced endometrial cancer because
metformin is a non-toxic option.

Among the efforts to improve the prognosis of advanced
endometrial cancer in 2012 was modification of schedule of
adjuvant chemotherapy and pelvic radiation in uterine papil-
lary serous carcinoma (UPSC). Although UPSC comprises less
than 10% of endometrial cancers, it accounts for over 50% of
all recurrences and disease-related deaths due to the frequent
extra-pelvic recurrence and distant metastasis [58]. There is
accumulating evidence that sequential use of TC followed by
pelvic radiation can improve survival with acceptable toxicity
in patients with advanced endometrial cancer including
UPSC [59,60]. Furthermore, many studies on the optimal
sequencing in adjuvant setting indicated that pelvic radiation
"sandwiched” between combination chemotherapy might be
a well-tolerated and efficacious regimen for patients with ad-
vanced or recurrent or high risk endometrial cancer [59,61,62].
Based on the hypothesis that the “sandwich” strategy allows
for control of systemic disease with chemotherapy while
treating micro-metastasis in the pelvis with radiation therapy
(RT), Einstein et al. [63] confirmed the encouraging results
of their pilot study [64]. Of a total of 81 UPSC patients who
underwent complete tumor resection, 72 (89%) completed
the first 3 cycles of chemotherapy, paclitaxel (175 mg/mz) and
carboplatin (AUC, 6.0 to 7.5) every 3 weeks, followed by RT
and 65 (80%) completed additional 3 cycles of chemotherapy
after RT. Three-year % survival probability for stage 1 and 2
patients was 84% and for stage 3 and 4 patients was 50%.
There were 11/435 chemotherapy cycles (2.5%) grade 3-4
non-hematologic toxicities. Again, they concluded that RT
“sandwiched” between TC is well-tolerated and highly effica-
cious in women with completely resected UPSC.

TAILORED MANAGEMENT OF LOW-RISK ENDOMETRIAL
CANCER

The role of LND in the surgical management of low-risk
endometrial cancer has long been a controversial issue
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[65,66]. However, to complicate matters even more is the
lack of consensus on the definition of low-risk disease [67-
70]. Traditionally, grade 1 and 2 endometrioid endometrial
carcinoma (EEC) with myometrial invasion <50% has been
considered low-risk [71]. With additional condition of primary
tumor diameter <2 cm, the prevalence of nodal metastasis in
low-risk cases was shown to be <1.0% and negative predictive
value of these criteria was as high as 98.2% [72,73]. Thus,
according to these criteria, so called, “Mayo criteria”, type |
histology, grade 1 or 2, myometrial invasion <50%, primary
tumor diameter <2 cm, Dowdy et al. [74] have omitted LND
in those patients identified as having low-risk disease since
1999, and reported the results of prospective assessment of
survival, morbidity, and cost in this low-risk cohort. Among
1393 consecutive surgically managed cases, 385 (27.6%) met
the "Mayo criteria”. LND was performed in 80 cases (20.8%)
of the study cohort and nodal metastasis was identified in
only single case (1.3%) of the 80 cases. The prevalence of LN
metastasis was 0.3% (1/385). The 5-year cause-specific survival
in LND and non-LND cases was 97.3% and 99.0%, respectively
(p=0.32). However, complications in the first 30 days were
significantly more common in the LND cohort than in non-
LND cohort (37.5% vs. 19.3%; p<0.001). Thus, the authors
concluded that LND increased morbidity without discernible
benefits in low-risk EEC as defined by the “Mayo criteria” and
hysterectomy with salpingo-oophorectomy alone, therefore,
might be appropriate surgical management.

In addition to the “Mayo criteria,” there are several models to
predict patients at low-risk for LN metastasis. Kang et al. [75]
assessed the predictive performance of LN metastasis of cur-
rently available 3 models: 1) a model modified from the GOG
pilot study [68,69]; 2) one from the GOG-33 data [70]; and 3)
one from Mayo clinic data [67], using the medical records of
947 patients with endometrial cancer who underwent surgery
with LND. Criteria of model 1 are endometrium only of any
grades, no myometrial invasion or invasion <50% of grade 1
and 2 or invasion >50% of grade 1, no lymphovascular space
invasion/ no cervix or adnexa invasion, and endometrioid
histology. Criteria of model 2 are no myometrial invasion of
any grades or invasion <50% of grade 1, no intraperitoneal
disease, and endometrioid histology. The three models
showed similar negative predictive values (97.4%, 97.4%, and
97.1%, respectively), which indicated that the currently avail-
able prediction identifying the low-risk group of LN metastasis
in endometrial cancer have a false negative rate about 2% at
10% of the assumed prevalence according to Bayes' theorem.
They concluded that a false negative rate of <2% should be
a criterion for determining clinical usefulness of pre- or intra-
operative prediction models for low-risk of LN metastasis in
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the future.

Using this criterion of false negative rate of <2%, the same
group created and validated a preoperative risk prediction
model for LN metastasis in endometrial cancer [76]. Among
the data from a retrospective review of the medical records
of 360 patients with endometrial cancer who underwent
surgical staging, serum CA-125 levels and three magnetic
resonance imaging (MRI) parameters (deep myometrial inva-
sion, LN enlargement, and extension beyond uterine corpus)
were found to be independent risk factors for LN metastasis
through a multivariate logistic model. Using these 4 param-
eters as criteria for a low-risk group, 53% of patients were
defined as part of a low-risk group with predicted probability
for LN metastasis of <4% and the false negative rate was 1.7%.
This model was externally validated in 180 patients from 2
independent institutions and showed good discrimination
(area under the receiver operator characteristic curve, 0.85).
Thus, they concluded that serum CA-125 and MRI findings can
be used as good criteria for accurate identification of a low-
risk group for LN metastasis in endometrial cancer.

Another driving force for tailored treatment of endometrial
cancer is a minimally invasive surgery. After the first report of
short-term advantages of laparoscopy regarding safety and
length-of-stay endpoints versus open laparotomy in women
with clinically early-stage endometrial cancer from LAP2 study
[77], Walker et al. [78] of the GOG reported recurrence and sur-
vival outcomes of the LAP2 study. Recurrence rates at 3 years
after surgery were 11.4% with laparoscopy and 10.2% with
laparotomy (HR for laparoscopy, 1.14; 95% Cl, 0.92 to 1.46),
which fell short of the predetermined threshold of 1.4 for
noninferiority. Although the study seemed to be inconclusive,
some reassurance could be provided because there was not a
substantial increase in recurrence rates with laparoscopic sur-
gery [79]. Furthermore, the LAP2 study did not raise potential
several concerns about laparoscopic approaches such as port
sites metastasis, facilitating seeding due to increased intra-
abdominal pressure with carbon dioxide, and tumor spillage
of cancer during surgery. Berchuck et al. [79] said that the
horse was already out of the barn in their editorial. To support
their opinion, the dominant paradigm of minimally invasive
surgery for endometrial cancer is now evolving toward robotic
surgery. Although the Wright et al. [80] failed to demonstrate
the comparative effectiveness of robotic hysterectomy versus
laparoscopic hysterectomy for endometrial cancer in their
population-based analysis, debate regarding the appropriate
roles of laparoscopy and robotics in training programs and
in practice is still ongoing and expected to incline in favor of
minimally invasive surgery.
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EFFECTIVE MANAGEMENT OF CERVICAL CANCER AND
VULVAR CANCER

In 2005, Khan et al. [81] reported 10-year benefits of clinical
HPV DNA testing for cervical pre-cancer and cancer risk
prediction with a total of 20,810 women in the Kaiser Perma-
nente health in Portland, USA, enrolled in a cohort study of
HPV and cervical neoplasia. In 2012, the extended long-term
follow-up results of the same cohort were published [82]. Of
a total of 22,595 participating women, a final analytic cohort
comprised 19,512 women (86.3%) after exclusions. Of those,
4,098 women (18.1%) had at least one screen 15 years or later
after the cohort started. Women underwent follow-up pro-
spectively with routine annual Papanicolaou (Pap) testing up
to 18 years. The most important two clinical benefits of HPV
test founded in this study were greater negative predictability
and over-10-year cervical intraepithelial neoplasia (CIN)3+
predictability. A baseline negativity of HPV test was shown
to reassure women against CIN3+ over the 18-year follow-
up more accurately than a normal Pap (cumulative incidence
rates, 0.90% vs. 1.27%). Although both baseline Pap and HPV
tests predicted CIN3+ within the first 2 years of follow-up, only
HPV test predicted CIN3+ 10-18 years later (p=0.004). Thus,
they concluded that an HPV test might be used as the screen
to rule out disease in healthy women, whereas Pap could be
useful as a secondary diagnostic test to identify HPV-positive
women at immediate risk of CIN3+ [82].

With regard to palliative chemotherapeutic regimens in stage
IVB, persistent or recurrent cervical cancer, Kitagawa et al. [83]
presented the results of JCOG study (JCOG 0505). They com-
pared OS as a primary endpoint together with PFS, toxicities,
and quality of life between TC vs. paclitaxel plus cisplatin (TP),
the current standard regimen for stage IVB or recurrent cervical
cancer. During the median follow-up of 17.4 months, median
OS of TC and TP group was 17.5 versus 18.3 months (HR, 0.99;
multiplicity adjusted 90% Cl, 0.79 to 1.25; noninferiority p=0.032).
TC group showed milder toxicity profiles than TP group except
grade 3-4 thrombocytopenia and neuropathy. Proportion of
non-hospitalization periods as a surrogate for quality of life was
significantly higher in TC group than in TP group (p<0.001).
In conclusion, they recommended TC regimens as the new
standard treatment for stage IVB or recurrent cervical cancer.

Regarding vulvar cancer, the results of two outstanding
studies concerning LN related issues were reported in 2012.
High rate of wound complication, predictable lymphatic
drainage, and easy accessibility for dye injection make vulvar
cancer an excellent target for the sentinel LN (SLN) concept
[84]. Although many single institution-based studies showed
the feasibility of SLN biopsy in patients with vulvar cancer

http//dx.doi.org/10.3802/jgo.2013.24.1.66



Major clinical research advances in gynecologic cancer in 2012

[85-87], SLN biopsy is not established yet as an integral com-
ponent of treatment of vulvar cancer like that in melanoma
and breast cancer. Levenback et al. [84] reported the results of
a prospective multicencer validation study (GOG 173), which
was a phase lll study of intraoperative lymphatic mapping in
patients with invasive squamous cell carcinoma of the vulva.
A total of 452 patients with squamous cell carcinoma with at
least T mm invasion and 2 cm <tumor size <6 cm, but without
groin LNs suggestive of cancer was entered into the protocol
and underwent intraoperative lymphatic mapping, SLN
biopsy, and inguinal femoral LND. One hundred thirty three
patients showed LN positivity, including 11 (8.3%) with false-
negative LNs. Of note, however, 23% of true-positive patients
were detected only by immunohistochemistry. The sensitivity
was 91.7% (90% lower confidence bound, 86.7%) and false
negative rate was 3.7% (90% upper confidence bound, 6.1%),
which was further decreased to 2.0% in women with tumor
<4 cm. This suggests that women with primary tumors <4 cm
who met the eligibility criteria for this trial can be preopera-
tively counseled that if SLN is negative, the groin relapse risk
due to a false-negative SLN would be less than 3%. Accord-
ingly, they concluded that SLN biopsy could be a reasonable
alternative to inguinal LND in selected women with vulvar
cancer. Further specific treatment recommendations may be
available after the completion of the ongoing studies for SLN
biopsy in vulvar cancer such as the Gronigen International
Study on Sentinel Nodes in Vulvar Cancer (GROINSS VII).

Another large-scale study in vulvar cancer is the AGO CARE
1 study, which was presented at 2012 ASCO annual meeting
[88]. This multicenter retrospective reviewed medical records
of 1,637 patients, of which 491 (30.0%) were groin node
positive. Of 491, 240 (48.9%) received adjuvant RT (85.8%)
or radiochemotherapy (14.2%). Median OS was 43.4 months
versus 212 months in LN positive and negative group,
respectively, and increasing number of metastatic LNs was
associated with shorter OS. Median OS of patients in adjuvant
therapy group was significantly longer than that of patients
who did not receive any adjuvant therapy irrespective of the
number of affected LNs (66.9 months vs. 35.7 months; HR, 0.72;
95% Cl, 0.53 to 0.97; p=0.029). Thus, the authors concluded
that unfavorable prognosis of vulvar cancer with metastatic
LNs could be improved by adjuvant therapies no matter how
many LNs were positive for malignancy.

DEVELOPMENT OF IMAGE-BASED BRACHYTHERAPY IN
CERVICAL CANCER

Since the first report on the use of CT imaging in brachy-
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therapy about 25 years ago [89], image based brachytherapy
in cervical cancer has been evolved from conventional 2
dimensional (2D) imaging-based planning to 3D MRI-based
brachytherapy. Recently, recommendations for 3D insulated
gate bipolar transistor (IGBT) were released by the Groupe
Européen de Curiethérapie and the European Society for
Therapeutic Radiology and Oncology (GEC-ESTRO) [90,91],
which use D90 and D100 for prescription instead of A point
doses and include new concepts such as high-risk clinical
target volume (HR CTV) and intermediate-risk CTV (IR CTV).
Given the tumor regression after preceding external beam
radiotherapy (EBRT) and chemotherapy and consequent
change of the position of organs at risk (OAR), the repetitive
imaging prior to each brachytherapy implant possibly allows
for dose adaptation to the target, while sparing normal tissues
at the same time [92].

In a questionnaire-based descriptive survey regarding the
patterns of care for brachytherapy in Europe [93], the propor-
tion of centers using CT-dosimetry increased from 33% in
2002 to 61% of centers in 2007. High-dose rate (HDR) brachy-
therapy was the most commonly reported technique, 65%
of centers, while low-dose rate (LDR) and medium-dose rate
(MDR) have declined. In another report from UK in 2011 [94],
the proportion of centers offering image based brachytherapy
has nearly trebled (71%) since 2008 and MRI is being used by
20% for planning.

Supporting the trend of image based brachytherapy in
cervical cancer, there is accumulating evidence that favor
HDR brachytherapy vs. LDR in terms of an improvement in
late toxicity [95], and CT-based 3D planning vs. conventional
2D imaging based planning with regard to conformity of
target coverage and reduction of dose to OARs [96]. As more
convincing evidence for 3D image based brachytherapy,
a large non-randomized prospective study from France
was published in 2012, which compared conventional 2D
vs. 3D dosimetry and confirmed that 3D brachytherapy is
feasible and safe in routine practice [97]. In this study, three
treatment regimens were defined: group 1 (mostly stage
IB1): brachytherapy followed by surgery; 165 patients (2D
arm, 76; 3D arm, 89); group 2 (mainly stage 1B2-1IB): EBRT*
chemotherapy, brachytherapy, then surgery: 305 patients (2D
arm, 142; 3D arm, 163); group 3 (mainly stage IIB-IIIB): EBRT
*chemotherapy, then brachytherapy; 235 patients (2D arm,
118; 3D arm, 117). At 24 months, local relapse-free survival was
91.9% and 100% in group 1, 84.7% and 93% in group 2, and
73.9% and 78.5% in group 3 for 2D and 3D arm, respectively
(p=0.003). Grade 3-4 toxicity was 14.6% and 8.9% in group 1,
12.5% and 8.8% in group 2, and 22.7% and 2.6% in group 3 for
2D and 3D arm, respectively (p=0.002). Based on these results,

www.ejgo.org 73



J g O Journal of Gynecologic Oncology

they concluded that 3D brachytherapy has improved local
control with half the toxicity observed with 2D dosimetry in
cervical cancer treatment.

In terms of CT vs. MRI, MRI is generally accepted as the
modality of choice despite the limited availability in the
developing world [98]. A prospective study by Viswanathan et
al. [99] showed that there was no difference between CT and
MRI for OAR. However, CT significantly overestimated tumor
width, resulting in significant difference in D90 (MR, 8.7 vs. CT,
6.7; p<0.01) and D100 (MRI, 5.4 vs. CT, 3.7; p<0.01) for HR CTV.
Thus, they concluded that MRI remained the standard for CTV
definition. More recently, Potter et al. [100] reported clinical
outcome of MRI-guided brachytherapy combined with 3D
conformal radiotherapy in locally advanced cervical cancer.
They showed an excellent overall local control of 95% (98%
and 92% for tumors 2-5 cm and >5 cm, respectively) with
low late toxicity (only 7.7% of grade 3-4 events). They also
reported a relative reduction of pelvic recurrence by 65-70%
compared with historical Vienna series.

Promising results of the previous large scale prospective
studies led to the multicenter prospective clinical trial, an
International Study on MRI-Guided Brachytherapy in Locally
Advanced Cervical Cancer (EMBRACE), which started in 2008
[92]. The results of EMBRACE study is expected to validate the
GEC ESTRO recommendations in a multicenter setting through
providing good local control rate as well as low morbidity.

NEW PROMISING THERAPEUTIC STRATEGIES AGAINST HER2-
OR HORMONE RECEPTOR-POSITIVE ADVANCED BREAST CANCER

The anti-human epidermal growth factor receptor 2 (HER2)
humanized monoclonal antibody trastuzumab and aromatase
inhibitors such as letrozole and anastrozole are effective
therapeutic approaches for patients with HER2-positive
metastatic and postmenopausal hormone-receptor (HR)-
positive advanced breast cancer, respectively. Nevertheless,
most patients with advanced and metastatic breast cancer
eventually experience disease progression, highlighting the
need for new targeted therapies for advanced disease [101].
Regarding this issue, positive results of three outstanding
phase Ill randomized clinical trials of were published in 2012:
CLEOPATRA, EMILIA, and BOLERO-2.

The Clinical Evaluation of Pertuzumab and Trastuzumab
(CLEOPATRA) study assessed the efficacy and safety of pertu-
zumab plus trastuzumab plus docetaxel (pertuzumab group),
as compared with placebo plus trastuzumab plus docetaxel
(control group), as first-line treatment for patients with HER2-
positive metastatic breast cancer [102]. Pertuzumab, another
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anti-HER2 humanized monoclonal antibody, binds HER2 at a
different epitope of the HER2 extracellular domain from that
at which trastuzumab binds, inhibiting not only homodimer-
ization of HER2 but also heterodimerization of HER1/HER2
and HER2/HER3 [103]. Thus, Pertuzumab, given together with
trastuzumab, was shown to provide a more comprehensive
blockade of HER2 signaling and greater antitumor activity than
either agent alone in HER2-positive tumor models [104,105]. In
CLEOPATRA study, a total of 808 patients with HER2-positive
metastatic breast cancer were randomized to pertuzumab
or control group. After a loading dose of trastuzumab (8 mg/
kg) and pertuzumab 840 mg (or placebo in control group),
patients received a maintenance dose of trastuzumab (6 mg/
kg) and pertuzumab or placebo (420 mg) every 3 weeks until
disease progression or the development of toxic effects that
could not be effectively managed, respectively. At least six
cycles of docetaxel was recommended every 3 weeks with 75
mg/m’. The median progression-free survival was 12.4 vs. 18.5
months in the control and pertuzumab group, respectively
(HR, 0.62; 95% Cl, 0.57 to 0.75l; p<0.001). The interim OS
analysis showed a strong trend in favor of pertuzumab group.
They concluded that the combination of pertuzumab plus
trastuzumab plus docetaxel, as compared with placebo plus
trastuzumab plus docetaxel, significantly increased PFS with
no increase in cardiac toxic effects.

The EMILIA study assessed the efficacy and safety of
trastuzumab emtansine (T-DM1) in patients with HER2-
positive advanced breast cancer previously treated with
trastuzumab and a taxane [106]. T-DM1 is an antibody-drug
conjugate incorporating HER2-targeted antitumor properties
of trastuzumab with the cytotoxic activity of the microtubule-
inhibitory agent DM-1, which allows intracellular drug delivery
specifically to HER2-overexpressing cells, thereby improving
the therapeutic index and minimizing exposure of normal tis-
sue. In EMILIA study, a total of 991 patients with HER2-positive
advanced breast cancer previously treated with trastuzumab
and a taxane were randomly assigned to T-DM1 or lapatinib
plus capecitabine, a current standard option for disease pro-
gression with trastuzumab. The median PFS was 9.6 versus 6.4
months with T-DM1 and lapatinib plus capecitabine, respec-
tively (HR, 0.65; 95% Cl, 0.55 to 0.77; p<0.001). The median OS
at the second interim analysis crossed the stopping boundary
for efficacy (30.9 vs. 25.1 months; HR, 0.68; 95% Cl, 0.55 to 0.85;
p<0.001). In addition, grade 3 or 4 adverse events occurred
more frequently in lapatinib plus capecitabine than in T-DM1
(57% vs. 41%). Thus, they concluded that T-DM1 significantly
prolonged PFS and OS with less toxicity than lapatinib plus
capecitabine in patients with HER2-positive advanced breast
cancer previously treated with trastuzumab and a taxane.

http//dx.doi.org/10.3802/jgo.2013.24.1.66



Major clinical research advances in gynecologic cancer in 2012

The Breast Cancer Trials of Oral Everolimus-2 (BOLERO-2)
study evaluated the efficacy and safety of the combination
of everolimus and exemestane in patients with HR-positive
breast cancer refractory to non-steroidal aromatase inhibitors
[107]. Even though hormone therapy has the pivotal role
in the treatment of HR-positive advanced breast cancer,
endocrine resistance is often observed either primarily or
secondarily. Among the mechanisms of action of endocrine
resistance in breast cancer is the activation of mTOR signaling
pathway, which is responsible for ligand-independent estro-
gen receptor activation [108,109]. Based on the promising
results of preclinical and clinical phase Il study of everolimus,
an mTOR inhibitor, combined with aromatase inhibitors
[110,111], BOLERO-2 study randomly assigned 724 patients
with HR-positive, endocrine resistant advanced breast cancer
to everolimus plus exemestane or exemestane plus placebo
group in a 2:1 ratio. The interim analysis at the point of 359
PFS events showed that median PFS was 10.6 and 4.1 months
in everolimus plus exemestane and placebo plus exemestane
group, respectively, according to central assessment (HR, 0.36;
95% Cl, 0.27 to 0.47; p<0.001). Most common three grade 3 or
4 adverse events were stomatitis (8% vs. 1%), anemia (6% vs.
<1%), and dyspnea (4% vs. 1%) in everolimus plus exemestane
versus placebo plus exemestane group, respectively. They
concluded that everolimus plus exemestane, an aromatase
inhibitor, improved PFS in patients with HR-positive advanced
breast cancer previously treated with nonsteroidal aromatase
inhibitors.

UPDATES OF MAJOR PRACTICE GUIDELINES IN GYNECOLOGIC
ONCOLOGY

As of December, 2012, we will briefly review the latest ver-
sion of the National Comprehensive Cancer Network (NCCN)
guidelines in cervical, ovarian, uterine cancers [112], the
American Cancer Society (ACS) guideline regarding screening
for the early detection of cervical precancerous lesions and
cancer [113], and guideline summary National Guideline
Clearinghouse (NGC)-8958 regarding the management of
gynecologic issues in women with breast cancer [114].

The updates to version 2.2012 of the NCCN cervical cancer
screening guidelines mainly include four parts. First, the
footnote indicates regarding the onset of screening, “cervical
cancer screening should begin at age 21 years. Screening
before age 21 should be avoided, because it may lead to
unnecessary and harmful evaluation and treatment in women
at very low risk of cancer.” Second, the screening guidelines
for early detection of cervical cancer were updated based
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on Saslow et al. [113], which will be covered later. Third,
regarding high-risk HPV testing, several points were updated:
1) HPV DNA specific test for 16 or 16/18 genotype was recom-
mended as a category 1 first testing option for the follow-up.
2) The follow-up for “both tests negative or high-risk HPV test
negative and cytology positive for ASC-of undetermined sig-
nificance (ASCUS)” was modified as “resume routine screening
per guidelines.” 3) “Use of high-risk HPV DNA testing alone is
not recommended for screening in any age group. Cotesting
is not recommended for screening in women age 21-29
years." Fourth, regarding adenocarcinoma in situ (AlS), follow-
up and management was added and “AlS or microinvasion”
was added to coloposcopic biopsy finding with follow-up
management.

The updates in version 2.2013 of the NCCN guidelines for
cervical cancer include 3 items. First, smoking cessation and
counseling intervention was added to workup. Second, a new
section for fertility sparing treatment options for stages 1A
and 1B1 was added. Third, regarding the surveillance, follow-
up schedules were provided specifically with time intervals
and tests to be done for detecting recurrence.

The updates in version 1.2013 of the guidelines for ovar-
ian cancer were as follows. For workup, “PET/CT scan may
be indicated for indeterminate lesions if results will alter
management.” was added. The finding of “stage 1A or 18,
grade 3" was modified to include “or clear cell” and “clear-cell
pathology is grade 3." was removed. For secondary adjuvant
therapy in stage Il, lll, and IV diseases after complete clinical
remission, clinical trial was moved to be the first option. For
primary treatment of borderline EOC after incomplete surgical
staging, "observation is a reasonable option regardless of
whether fertility is desired.” and “For pathologically proven
low malignant potential, LN evaluation may be considered
on a case-by-case basis.” were added. Appendectomy was
added in procedures that may be considered for optimal
surgical cytoreduction. Under cytotoxic therapy, carboplatin/
gemcitabine/bevacizumab was added to preferred regimen
option as a category 2B recommendation for patients who
have not previously received bevacizumab. And a new page
for “surveillance for germ cell and sex cord-stromal tumors”
was added.

The updates in version 3.2012 of the NCCN guidelines for
uterine neoplasms were as follows. Optional initial evalua-
tion of genetic counseling/testing was revised to “Consider
genetic counseling/testing for young patients (<55 years) and
those with a significant family history of endometrial and/
or colorectal cancer.” In relatives with Lynch syndrome, but
without endometrial cancer, a yearly endometrial biopsy is
recommended until a hysterectomy and bilateral salpingo-
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oophorectomy are performed. For stage IB, grade 3 with
adverse risk factors, the recommendation was revised as
"pelvic RT and/or vaginal brachytherapy=chemotherapy
(category 2B for chemotherapy) or observe (category 2B).”
For primary treatment of medically inoperable endometrial
carcinoma, “Consider hormone therapy in select patients” was
added as an option with corresponding footnote, “Patients
should be closely monitored. Consider endometrial biopsies
every 3-6 months.” For papillary serous or clear cell carcinoma
or carcinosarcoma, “CA-125 (optional) and MRI/CT as clini-
cally indicated” was added for additional workup and “Most
carcinosarcoma are treated the same as poorly differentiated
adenocarcinomas.” was added. For uterine sarcoma, the
recommendation in stage Il, lll, “consider chemotherapy”
changed from category 2B to 2A and temozolomide was
added to other single agent options.

An update to the ACS guideline regarding screening for
the early detection of cervical precancerous lesions and
cancer is announced based on a systematic evidence review,
contribution from 6 working groups, and a recent symposium
cosponsored by the ACS, the American Society for Colposcopy
and Cervical Pathology (ASCCP), and the American Society for
Clinical Pathology (ASCP). The new screening recommenda-
tions provide screening strategies according to age including
the use of cytology and HPV testing, the age at which to begin
and exit screening, and follow-up of women after screening
according to the results. Considering the balance between
benefits and harms associated with high cost of colposcopy
in USA, screening every 3-5 years is recommended. However,
physicians should follow the guidelines with modification
according to the relative incidence of cervical cancer and
medical cost of his or her country.

Lastly, NGC of US Department of Health and Human Services
released guideline summary titled “Management gynecologic
issues in women with breast cancer” to review the effect of
breast cancer treatment on common women'’s health issues
such as fertility, contraceptive management, menopause,
sexual function, and osteoporosis and to provide a rationale
for follow-up and treatment of these gynecologic issues. As a
major recommendation with good and consistent scientific
evidence (level A), selective serotonin reuptake inhibitors (SS-
Rls) and serotonin-norepinephrine reuptake inhibitors (SNRIs)
have both been shown to be safe and to reduce the severity
of hot flushes in patients with breast cancer, although caution
must be used when using these agents in conjunction with
tamoxifen. Gabapentin and clonidine are other options for
management of hot flushes. The following 5 recommenda-
tions are based on limited or inconsistent scientific evidence
(level B). The 2009 NCCN Task Force report recommends that
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pharmacologic therapy should be considered for women
with breast cancer who have T scores between -1.5 and -2.0.
Routine endometrial biopsy and uterine ultrasonography
are not recommended for postmenopausal women taking
tamoxifen without bleeding. Contraceptive options for
patients with breast cancer include barrier methods, such as
condoms and diaphragms, the copper intrauterine device,
and sterilization. Pregnancy after breast cancer is not thought
to increase breast cancer recurrence. If future pregnancy is de-
sired for women in whom breast cancer has been diagnosed,
appropriate consultation with fertility specialists should be
offered to ascertain whether immediate assisted reproductive
strategies are possible to preserve fertility. As a level C recom-
mendation which is based primarily on consensus and expert
opinion, nonhormonal methods should be considered first-
line treatment for vaginal atrophy in women with a history of
hormone-sensitive breast cancer.

CONCLUSION

Although the level of survival improvement did not meet
our expectations, bevacizumab showed some potential
efficacy both in the first-line and salvage treatment of EOC.
Based on these results, a number of trials with various designs
are ongoing for different populations. Moreover, there is a
movement to study the effect of continuing bevacizumab
beyond progression. Apart from bevacizumab, many molecu-
lar targeted agents are in a queue for winning clinical trials.
Unfortunately however, no sensational and relevant result
is available so far, but slow and steady wins the fight. This is
one of the reasons why we have kept following the results of
related studies in this reviews. From the review of this year,
updates of major clinical guidelines will be covered at the last
part of the review. We hope that many influential study results
which were addressed in the previous issues could appear
as recommendations in those clinical guidelines in the near
future.
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