UPDATE ([P

OVARIAN CANCER

Ovarian cancer remains the most deadly gynecologic
malignancy in the United States. What are the practice
implications of recent research results on screening,
neoadjuvant chemotherapy, and an investigational agent
that targets recurrent ovarian cancer?
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n 2017, an estimated 22,240 women will
be diagnosed with ovarian cancer, and
14,080 women will die of the disease.! The
high mortality associated with ovarian cancer
is due largely to the inability to detect the dis-
ease early and the lack of effective therapeu-
tics for women with recurrent disease. In this
Update, we review important advances in the
diagnosis and treatment of ovarian cancer.
Development of an effective screening
tool for women at average risk has been an
elusive challenge. The United Kingdom Col-
laborative Trial of Ovarian Cancer Screening
(UKCTOCS) examined the efficacy of trans-
vaginal ultrasound and cancer antigen 125
(CA 125) monitoring for ovarian cancer in a
large cohort of women.
For women diagnosed with ovarian
cancer, treatment paradigms for the initial
management of the disease have shifted
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dramatically. Based on data from multiple
randomized controlled trials, neoadjuvant
chemotherapy (NACT) is being used more
frequently. The American Society of Clini-
cal Oncology and the Society of Gynecologic
Oncology developed consensus recommen-
dations for the appropriate use of NACT and
primary cytoreductive surgery for women
with ovarian cancer.

Finally, all of oncology has moved toward
incorporating molecularly targeted thera-
peutics directed toward individual genetic
abnormalities in tumors, so-called precision
medicine. In ovarian cancer, poly(adenosine
diphosphate  [ADP]-ribose) polymerase
(PARP) has emerged as an important tar-
get, particularly for women with BRCA gene
pathway mutations. We describe a recently
published randomized controlled trial of the
PARP inhibitor niraparib.
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Is CA 125 or ultrasound screening
appropriate for the general population?

Jacobs IJ, Menon U, Ryan A, et al. Ovarian cancer
screening and mortality in the UK Collaborative Trial
of Ovarian Cancer Screening (UKCTOCS): a ran-
domised controlled trial. Lancet. 2016;387(10022):
945-956.

In the United States, the overall ovarian
cancer 5-year survival rate is 46.2%, result-
ing in more than 14,000 deaths annually.?
The poor prognosis associated with this
malignancy is largely attributable to the fact
that almost 75% of women have stage III or
stage IV disease at the time of diagnosis.?
Ovarian cancer is usually associated with
vague, nonspecific symptoms as it pro-
gresses, which contributes to delayed diag-
nosis and increased mortality.

Multiple studies have examined pel-
vic ultrasonography and tumor markers,
such as CA 125, as possible screening tools
to increase early detection in asymptomatic
women. However, neither modality alone
or in combination has sufficient sensitiv-
ity or specificity to recommend it for use in
the general population.** Nevertheless, the
search for an appropriate screening tool con-
tinues, and the UKCTOCS trial results have
reinvigorated this discussion.®

Colored scanning electron micrograph of a section
through an ovary showing a dermoid ovarian tumor.
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The UKCTOCS findings

The UKCTOCS was a multicenter, ran-
domized controlled trial in the United
Kingdom in which researchers allocated
202,638 women aged 50 to 74 years to 1 of
3 groups: annual multimodal screening
(MMS) with serum CA 125 interpreted with
theuse of theriskof ovarian cancer algorithm,
annual transvaginal ultrasound screening
(USS), or no screening. The median follow-
up was more than 11 years.

The investigators found that equiva-
lent rates of ovarian cancer were diagnosed
in each group: 0.7% in the MMS group,
0.6% in the USS group, and 0.6% in the
no-screening group. Overall, there was no
significant reduction in the mortality rate
from ovarian cancer in either of the 2 screen-
ing groups compared with the no-screening

group.®

An important subset discovery
However, in a prespecified subset analysis
excluding “prevalent cases” (women with
ovarian cancer thought to be present prior to
randomization and subsequent screening),
ovarian cancer mortality was significantly
lower in the MMS group compared with the
no-screening group (P = .021). Compared
with no screening, MMS was associated
with a 20% reduction in mortality rate from
ovarian cancer over time, with the most pro-
nounced effects occurring at years 7 to 14 of
follow-up, suggesting the possible increased
effectiveness of screening over time.’

Concordance with other
screening trials

While impressive in study magnitude and
scope, the UKCTOCS results did not dem-
onstrate a significant mortality benefit asso-
ciated with MMS or USS when compared
with no screening. Although the screening

CONTINUED ON PAGE 28
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While screening for ovarian cancer remains
an important need, there is currently no evi-
dence to suggest that serum tumor marker
or ultrasound screening is appropriate in the
general population. Studies using more spe-
cific screening tests or strategies targeted to
higher-risk women are ongoing.

WHAT THIS EVIDENCE
MEANS FOR PRACTICE

complications were low (<1% in both
screening groups), the authors did note a
false-positive surgery rate of 14 per 10,000
screens for the MMS group and 50 per
10,000 screens for the USS group. Based on
the performance of screening in this trial,

641 women would need to be screened
annually using MMS for 14 years to prevent
1 ovarian cancer death.

Like the UKCTOCS, the ovarian can-
cer-screening arm of the Prostate, Lung,
Colorectal and Ovarian (PLCO) Cancer
Screening Trial in the United States was
also unable to demonstrate a reduction in
mortality rate with screening with CA 125
and transvaginal ultrasound. Importantly,
more than one-third of women with a false-
positive screen underwent surgery and 15%
of them experienced a major complication.®
Based on these findings, the US Preven-
tive Services Task Force grades screening
for ovarian cancer as D, suggesting that
the harms of screening may outweigh
the benefits.”

New clinical practice guideline
advises neoadjuvant chemotherapy
for certain women with ovarian cancer

Wright AA, Bohlke K, Armstrong DK, et al. Neoadju-
vant chemotherapy for newly diagnosed, advanced
ovarian cancer: Society of Gynecologic Oncology and
American Society of Clinical Oncology clinical practice
guideline. J Clin Oncol. 2016;34(28):3460-3473.

It haslongbeen held as a central dogma that
primary cytoreductive surgery (PCS) is the
preferred initial treatment for women with
newly diagnosed ovarian cancer.? However,
PCS is associated with substantial morbidity,
and the ability to achieve optimal cytoreduc-
tion (<1 cm of residual disease), an impor-
tant prognostic factor, is often compromised
in women with significant tumor burden.®*
Neoadjuvant chemotherapy, in which
chemotherapy is administered prior to
surgical cytoreduction, challenges the tra-
ditional treatment paradigm for advanced-
stage ovarian cancer. Several randomized
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controlled trials have reported equivalent
survival for primary surgical cytoreduc-
tion and NACT. Importantly, women who
received NACT had fewer complications
and were more likely to have optimal cyto-
reduction at the time of surgery.'*!* These
studies have limitations, however, and the
role of NACT remains uncertain.

To help guide clinicians, the Society of
Gynecologic Oncology and the American
Society of Clinical Oncology convened an
expert panel to provide recommendations
and guidance on the evaluation of women
for and the use of NACT in the setting of
advanced ovarian cancer.”®

Recommendation: Clinical

evaluation and patient selection
Strong clinical evidence supports that
all women with suspected stage IIIC or
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stage IV ovarian cancer should be evaluated
by a gynecologic oncologist prior to the ini-
tiation of therapy. The evaluation should
include at least a computed tomography
scan of the chest, abdomen, and pelvis to
assess the extent of disease and resectabil-
ity. A preoperative risk assessment should be
performed to assess risk factors for increased
morbidity and mortality.

Women who have a high perioperative
risk profile or a low likelihood of achiev-
ing cytoreduction to 1 cm or less of residual
tumor should receive NACT. Prior to the ini-
tiation of NACT, histologic confirmation of
ovarian cancer should be obtained.’

Outcomes for neoadjuvant
chemotherapy versus primary
cytoreduction

Four phase 3 randomized controlled trials
(EORTC 55971, CHORUS, JCOG0602, and
SCORPION) suggest that NACT is noninfe-
rior to PCS with regard to progression-free
survival and overall survival. NACT is asso-
ciated with less perioperative and post-
operative morbidity and mortality and is
associated with shorter hospital stays.

To date, complete data are available only
from the EORTC and CHORUS trials, which
both demonstrated similar progression-free
survival and overall survival for NACT and
PCS. Critics have noted, however, that both
trials have shorter median overall survival
for the PCS groups than were previously
reported in other phase 3 studies in the
United States, suggesting the possibility of
different patient populations or less aggres-
sive “surgical effort” Thus, PCS remains the
preferred management strategy for women
with advanced-stage ovarian cancer in
whom there is a high likelihood of optimal
cytoreduction.”

Recommendation: Use of
neoadjuvant chemotherapy
Patients who are appropriate candidates
for NACT should be treated with a plati-
num and taxane doublet and should
receive interval cytoreduction following 3 to
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ricure Suggested algorithm for selection of
primary treatment for ovarian cancer'

Work-up should include an evaluation by a gynecologic oncologist
and at least a CT of the abdomen and pelvis with oral and
intravenous contrast, and chest imaging (CT preferred).

Does the patient have a high risk of perioperative morbidity?

Yes No

y y

Recommended treatment
is NACT. Consult with
gynecologic or medical
oncologist before decision

Do characteristics of
the tumor suggest that
cytoreduction to <1 cm

made not to pursue is unlikely?
chemotherapy or surgery.
\/ v
Yes No
Before starting NACT,
confirm the primary Recommended
diagnosis and exclude -« treatment is
other primaries A NACT.

(core biopsy preferred).

l

Recommended NACT \
consists of a platinum/
taxane doublet. If disease
progresses before interval
cytoreduction, offer

Patients may receive either
NACT or PCS. For patients
with a high likelihood of

alternative chemotherapy cytoreduction to <1 cm,
regimens, clinical trials, PCS is preferred.
and/or discontinuation of
active cancer therapy. l

If NACT

Reprinted with permission. © 2016 American Society of Clinical Oncology, Inc.

Abbreviations: CT, computed tomography; NACT, neoadjuvant chemotherapy; PCS, primary
cytoreductive surgery.
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Neoadjuvant chemotherapy is a noninferior and appropriate treatment
option for women who are poor surgical candidates or who have a
low likelihood of optimal cytoreduction. When optimal cytoreduction is
possible, however, PCS is preferred (see FIGURE, page 29). The data
on the efficacy of NACT for ovarian cancer have led to increased use
of this treatment in the United States.
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Hormonal therapies,
signal transduction
inhibitors, gene
expression
modulators, and
immunotherapies are
among the targeted
therapies approved
for cancer treatment
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4 cycles of therapy if a favorable response
is noted. Patients whose disease progresses
despite NACT have a poor prognosis, and
there is little role for surgical treatment with
the exception of palliative purposes.

Niraparib is promising as maintenance
therapy in ovarian cancer

Mirza MR, Monk BJ, Herrstedt ], et al; for the ENGOT-
OV16/NOVA Investigators. Niraparib maintenance
therapy in platinum-sensitive, recurrent ovarian can-
cer. N Engl ] Med. 2016;375(22):2154-2164.

pproximately 85% of women with

ovarian cancer will develop recur-
rent disease. Women with ovarian cancer
are commonly treated with a range of anti-
neoplastic agents over the course of their
lifetime. As such, there is a great need for
additional active therapeutic agents in this
setting. Recently, substantial effort has been
directed toward “precision” or “personalized
medicine” in oncology.

Precision medicine, targeted
therapies in oncology

Precision medicine refers to the customiza-
tion of medical therapy based on the genetic
characterization of the individual patient or
the molecular profile of the patient’s tumor.
As a result of large-scale molecular profil-
ing from projects such as the International
Cancer Genome Consortium and The Can-
cer Genome Atlas, an abundance of molec-
ular data has been generated through the
characterization of multiple tumor types.
This has led to the discovery of key cancer
drivers, alterations, and specific molecular
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profiles that have distinct prognostic and
treatment implications. These data, in com-
bination with the commercial availability
of molecular profiling tests, has made pre-
cision medicine a reality for women with
ovarian cancer.

This wealth of new information has led
to development of targeted therapeutics that
block the growth and spread of cancer by act-
ing on specific molecules or molecular path-
ways. Targeted therapies approved for cancer
treatment include hormonal therapies, sig-
nal transduction inhibitors, gene expression
modulators, apoptosis inducers, angiogenesis
inhibitors, and immunotherapies.'*

How PARP inhibitors work

PARP inhibitors are a class of agents that are
emerging as important therapies for ovar-
ian cancer. These agents block the nuclear
protein PARP, which functions to detect and
repair single-strand DNA breaks with the
resulting accumulation of double-stranded
DNA breaks.' In the setting of DNA damage,
the homologous recombination repair path-
way is activated for repair. However, homolo-
gous recombination deficiencies (HRD) can
arise as a result of BRCAI or BRCA2 muta-
tions or BRCA-independent pathways, which
effectively disable this DNA repair pathway.
As a result, when PARP inhibitors are used
in patients with HRD, the cell cannot repair

CONTINUED ON PAGE 32
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This study’s results suggest that niraparib has clinical activity against
ovarian cancer. Importantly, niraparib was active in women with
9gBRCA mutations, in those with HRD without a gBRCA mutation,

and potentially in women without HRD. If approved by the US Food
and Drug Administration, niraparib will join olaparib and rucaparib as
a newly approved therapeutic agent for ovarian cancer. This study
provides important evidence that suggests niraparib maintenance
therapy may be an efficacious and important addition to the treatment
armamentarium for platinum-sensitive ovarian cancer.
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Niraparib-treated
women had a
significantly longer
median progression-
free survival
compared with those
in the placebo group,
and this was most
pronounced in the
gBRCA cohort
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double-stranded DNA breaks and this leads
to “synthetic lethality.”'¢

Understanding this molecular mecha-
nism of PARP inhibitors as well as the fre-
quent abnormalities in the BRCA genes and
HRD pathways in ovarian cancer has pro-
vided an important potential therapeutic
target in ovarian cancer. A number of PARP
inhibitors are now commercially available
and are undergoing testing in ovarian cancer.

Niraparib for ovarian cancer
In a randomized, double-blind, phase 3 trial
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