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ABSTRACT

Epithelial ovarian cancer is the leading cause of death from gy-
necologic cancer in the United States, with less than half of patients
living.5 years from diagnosis. Amajor challenge in treating ovarian
cancer is that most patients have advanced disease at initial di-
agnosis. The best outcomes are observed in patients whose primary
treatment includes complete resection of all visible disease plus com-
binationplatinum-based chemotherapy. Research efforts are focusedon
primary neoadjuvant treatments that may improve resectability, as
well as systemic therapies providing improved long-term survival.
These NCCNGuidelines Insights focus on recent updates to neoadjuvant
chemotherapy recommendations, including the addition of hyper-
thermic intraperitoneal chemotherapy, and the role of PARP inhibitors
and bevacizumab as maintenance therapy options in select patients
who have completed primary chemotherapy.

J Natl Compr Canc Netw 2019;17(8):896–909
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.

Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology
(NCCNGuidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.

The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.

The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.
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All rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the
express written permission of NCCN.See JNCCN.org for supplemental online content.
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Overview
For advanced-stage epithelial ovarian cancer, including

fallopian tube and primary peritoneal cancers, the best

outcomes have been observed in patients whose primary

treatment included complete resection of all visible

disease and combination chemotherapy.1 Therefore, the

NCCN Clinical Practice Guidelines in Oncology (NCCN

Guidelines) for Ovarian Cancer recommend that primary

treatment of presumed advanced-stage ovarian cancer

consist of appropriate surgical debulking plus sys-

temic chemotherapy in most patients. For most patients

presenting with suspected advanced-stage malignant

ovarian cancer, initial surgery should include a total

abdominal hysterectomy (TAH) and bilateral salpingo-

oophorectomy (BSO) with comprehensive staging and

debulking as indicated.2–4 Primary debulking surgery

(PDS) is the recommended approach for advanced-stage

disease if the patient is a surgical candidate, optimal

cytoreduction (residual disease ,1 cm [R1] and prefer-

ably removal of macroscopic disease [R0]) appears

feasible, and fertility is not a concern. Neoadjuvant

chemotherapy (NACT) with interval debulking surgery

(IDS) should be considered for patients with advanced-

stage ovarian cancer who are not good candidates for

PDS due to advanced age, frailty, poor performance

status, comorbidities, or disease that is unlikely to be

optimally cytoreduced. The anticipated benefit from

NACT would be to allow for medical improvement and/or

clinical response that would increase the likelihood of

optimal cytoreduction at IDS. Patients treated with

NACT and IDS should also receive postoperative adju-

vant chemotherapy. In recent years, new therapies have

become available for patients with both newly diagnosed

advanced-stage and recurrent ovarian cancer. These

NCCNGuidelines Insights focus on recent updates to the

recommendations for NACT for advanced-stage ovar-

ian cancer and options for maintenance therapy after

completion of primary therapy. These updates to the

NCCN Guidelines for Ovarian Cancer are generalized to

themore common subtypes and do not necessarily apply

to rare ovarian cancer histologies (see full NCCN Guide-

lines for details).

Neoadjuvant Therapy

Randomized Trials Comparing NACT Versus
Conventional Treatment
Several prospective randomized controlled trials have

compared a NACT approach (with IDS and post-

operative chemotherapy) versus conventional treat-

ment (PDS plus postoperative chemotherapy; Table 1).5–9

These trials focused on patients with FIGO stage IIIC–IV

ovarian cancer that was deemed unlikely to be com-

pletely resected. As shown in Table 1, the NACT regimens

tested in these trials typically consisted of 3 to 4 cycles

of upfront chemotherapy followed by IDS with the goal

of maximum cytoreduction, followed by 3 to 4 cycles of

postoperative chemotherapy. Several of these trials (EORTC

55971,5 SCORPION,7 JCOG06028) allowed IDS in the neo-

adjuvant arm only for patients experiencing response or

stable disease after NACT. The control arms in these trials

consisted of PDS (with the goal of maximum cytor-

eduction) followed by postoperative chemotherapy to a

total of 6 to 8 cycles. Specific chemotherapy regimens

used in these trials are shown in supplemental eTable 1,

available with this article at JNCCN.org.5–9

Although there was some variability across these

trials, results in general demonstrated that patients

treated with NACT had improved surgical outcomes (eg,

shorter operative time, less blood loss, fewer high-grade

surgical complications or surgery-related adverse events

[AEs], shorter hospital stay), less extensive and compli-

cated surgeries needed to achieve optimal cytoreduction,

and a lower risk of postoperative death (Table 1).5–9 Most

of these trials found that NACT increased the likelihood

of achieving optimal cytoreduction and/or removal of

all macroscopic disease (R0).

Although an NACT approach was associated with

improved surgical outcomes and less residual disease

after surgery, trials that reported progression-free sur-

vival (PFS) and overall survival (OS) found no significant

differences when compared with the conventional PDS

approach (Table 1). For some of these trials, post hoc

analyses were conducted to determine whether there are

any subgroups of patients for whom NACT may improve

PFS or OS. Although analyses of CHORUS did not identify

any subgroups with treatment-dependent differences

in PFS or OS, analyses of EORTC 55971 and a pooled

analysis of the per protocol populations from EORTC

55971 and CHORUS showed that NACT (with IDS and

adjuvant chemotherapy) may improve PFS and/or OS in

patients with more extensive disease, but conventional

treatment (PDS and postoperative chemotherapy) was

associated with better PFS and/or OS in patients with less

extensive disease.10,11,13

Importantly, for some of these trials (EORTC 55971,

CHORUS) the median PFS and OS for both treatment

arms (Table 1) were inferior to those reported in ran-

domized studies of patients undergoing PDS followed by

postoperative intravenous chemotherapy for advanced

ovarian cancer (OS mean, ;50 months in the United

States).14,15 Although the median OS in the international

trial is 20 months lower than that reported in US trials

using the customary sequence of therapeutic interven-

tions (ie, PDS followed by chemotherapy), this difference

may have been a result of selection of higher risk patients

in the NACT trials (which did not include patients with

stage IIIB or earlier stages).
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Selection of Patients for NACT
NCCN recommendations for workup and selection of

patients for NACT are aligned with the eligibility criteria

and protocols used in the randomized controlled trials

shown in Table 1. For these trials, preoperative eval-

uations and debulking surgeries were performed by

gynecologic oncologists; some trials included addi-

tional requirements to ensure that the surgeons had

sufficient experience performing the procedures.5–9

The NCCN Ovarian Cancer Panel emphasizes that

evaluation by a gynecologic oncologist is important

for determining the most appropriate method of

obtaining tissue for histologic confirmation and of de-

termining the extent of disease. This recommendation is

consistent with those from Society of Gynecologic On-

cology and ASCO.16

Most of the trials in Table 1 required confirmation of

staging and diagnosis based on imaging plus histology of a

biopsy specimen or cytology of ascites or pleural effusion.

Some trials had additional entry criteria based on serum

cancer antigen 125 (CA-125) and carcinoembryonic an-

tigen (CEA) levels, and some required additional diag-

nostic tests to rule out other types of malignancies.

Laparoscopy to evaluate extent of disease and feasibility

of resection was required in one of the trials (SCORPION)

and also frequently used in the other trials. Reports from

several of these trials noted that for some patients, the

assignment of histologic type and disease stage was re-

vised after biopsy or laparoscopic evaluation, and

sometimes revised after debulking surgery.5–8 The NCCN

Guidelines recommend pathologic confirmation of di-

agnosis and histologic subtype based on analysis of tu-

mor tissue. If biopsy is not feasible, cytopathology from

ascites or pleural effusion combined with a CA-125:CEA

ratio of .25 can be used.6,17–19 Although biopsy can be

obtained through a variety of methods, and minimally

invasive techniques can be used, laparoscopic evaluation

should be considered for determining the feasibility

of resection, because it may allow for a more accurate

evaluation of whether optimal cytoreduction can be

achieved. Because germline and/or somatic BRCA1

and BRCA2 mutation status may inform future op-

tions for maintenance therapy, all patients with his-

tologically confirmed ovarian cancer should undergo

genetic risk evaluation and BRCA1 and BRCA2 testing,

if not previously performed. However, treatment

should not be delayed for genetic counseling referral,

because delay in treatment is associated with poorer

outcomes.20,21

Regimen Options for Patients Treated With NACT
A wide variety of platinum-based regimens have been

used in clinical trials testing NACT plus IDS and post-

operative chemotherapy. All of the randomized trials in

Table 1 usedplatinum-based combination chemotherapy or

monotherapy (supplemental eTable 1).Other chemotherapy

regimens that have been tested in prospective trials in

patients with ovarian cancer are shown in supplemental

eTable 2.22–27 For most of the trials in supplemental

eTables 1 and 2, patients received the same chemo-

therapy regimen for both NACT and postoperative

therapy. For the prospective trials comparing different

chemotherapy regimens in patients treated with a NACT

approach (PRIMOVAR-1, GEICO 1205/NOVA, ANTHALYA,

OV21/PETROC), nonehas yet demonstrated the superiority

of any regimen based on surgical outcomes, PFS, or OS

(supplemental eTable 2).23,25–27 Given that a wide variety of

regimens have been successfully used in prospective

trials, and in the absence of data indicating that specific

regimens should be excluded or favored, the NCCN

Guidelines provide a list of options that can be used

before and/or after surgery in patients treated with an

NACT approach (supplemental eTable 3), including all of

the intravenous regimens recommended for conven-

tional treatment of stage II–IV disease (ie, PDS followed

by chemotherapy).

Bevacizumab-Containing Regimens for Patients
Treated With NACT

Several prospective trials have explored whether adding

bevacizumab to platinum-based regimens improves

outcomes for patients treated with NACT. Prelimi-

nary results from GEICO 1205/NOVA found that adding

bevacizumab to a standard carboplatin/paclitaxel regi-

men did not significantly change the rate of complete

response (CR) on NACT (prior to IDS), rate of “optimal

surgery”, or PFS, but did show a lower rate of grade 3–4

AEs in the arm that included bevacizumab (70% vs 42%,

P5.026).25 The ALTHALYA trial used a similar carboplatin/

paclitaxel regimen, but did not find a significant difference

in the rate of grade 3–5 AEs for patients treated without

versus with bevacizumab (63% vs 62%).26 Results from

ALTHALYA also showed no difference between treatment

arms for CR rate prior to IDS, percent of patients with no

macroscopic residual disease after IDS, or surgical out-

comes (operative time, length of hospital stay, length of

stay in intensive care unit, frequency of blood transfu-

sions, and rate of postoperative complications).26 Taken

together, results from these trials indicate that although

platinum-based regimens that include bevacizumab

have acceptable safety for patients treated with an NACT

approach, more data are needed to determine whether

the addition of bevacizumab impacts PFS. It is important

to note that all of the prospective trials in supplemental

eTables 1 and 2 that allowed use of bevacizumab in the

NACT setting used a washout period before (and sometimes

after) IDS, usually of at least 28 days.7,24–26 The NCCN

Guidelines include 2 bevacizumab-containing regimens as
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options for NACT and post-IDS chemotherapy (supple-

mental eTable 3).

Intraperitoneal/Intravenous Regimens for Patients
Treated With NACT

Several trials have explored the use of intraperitoneal/

intravenous regimens in patients treated with an NACT

approach. Both SWOG S0009 and OV21/PETROC tested

postoperative intraperitoneal/intravenous regimens for

patients who had platinum-based NACT followed by opti-

mal cytoreduction by IDS.22,27 In SWOG S0009, among

patientswith a$50%decrease inCA-125 level duringNACT,

optimal debulking by IDS (,1 cm and malignant pleural

effusions resolved), and postoperative intraperitoneal/

intravenous chemotherapy, median PFS (29 months) and

OS (34months) compared favorably with results from other

trials using intravenous regimens (supplemental eTable 2).22

To determine whether postoperative intraperitoneal/

intravenous chemotherapy improves outcomes com-

pared with intravenous regimens among patients treated

with NACT, the OV21/PETROC trial compared 3 different

postoperative regimens (supplemental eTable 2) in pa-

tients previously treated with platinum-based intravenous

NACT (3–4 cycles) and optimal cytoreduction by IDS.27

Although trends in the rate of progression or death in the

first 9 months (from randomization) favored the

carboplatin/paclitaxel intraperitoneal/intravenous regi-

men (Arm 3, 24.5%) over the cisplatin/paclitaxel

intraperitoneal/intravenous regimen (Arm 2, 34.7%) or

the carboplatin/paclitaxel intravenous regimen (Arm 1,

38.6%), later results (median follow-up 33 months) showed

no difference in median PFS between the intraperitoneal/

intravenous and the intravenous regimens (supplemental

eTable 2). OS rate at 2 years was also not significantly

different (74%vs 81% for Arm1 vs Arm3).27Based on these

results, the NCCN Guidelines include both the cisplatin/

paclitaxel and carboplatin/paclitaxel intraperitoneal/

intravenous regimens as options for postoperative

therapy in patients who have received NACT and IDS

(supplemental eTable 3). Given the lack of survival

improvement in OV21/PETROC, more data are

needed to establish whether postoperative intra-

peritoneal chemotherapy provides clinical benefit in

patients who have received intravenous NACT and

IDS. Recent results from the phase III randomized

controlled GOG-0252 trial have also called into ques-

tion the value of postoperative intraperitoneal che-

motherapy for patients with advanced-stage ovarian

cancer treated with PDS.28 Although earlier trials

showed improved PFS and/or OS with intraperitoneal

vs intravenous chemotherapy,1,14,29,30 results from

GOG-0252 showed no improvement.28 However, unlike

previous trials, all regimens used in GOG-0252 contained

bevacizumab, which may have compensated for the

effect of intraperitoneal chemotherapy administration.

Number of Chemotherapy Cycles Before and
After IDS

As shown in supplemental eTable 2, results from the

PRIMOVAR-1 phase II randomized trial showed that

treatment with 3 versus 2 cycles of NACT did not impact

response rate, extent of cytoreduction achieved in IDS,

operative time, extent of surgery needed, or PFS or OS.23

Nonetheless, because most of the randomized trials

testing NACT protocols used 3 to 4 cycles before IDS

(Table 1 and supplemental eTables 1 and 2), the NCCN

Guidelines indicate that 3 cycles of NACT before IDS is

preferred, although surgery after 4 to 6 cycles may be

used based on the clinical judgement of the treating

gynecologic oncologist.

After 3 cycles of NACT, patients should be evaluated

by a gynecologic oncologist to determine the likelihood

of optimal cytoreduction. For patients who responded

to NACT and are likely to have optimal cytoreduction,

IDS should be performed. Those with stable disease

after 3 cycles of NACT can consider IDS, but also should

consider either (1) switching to treatment of persistent/

recurrent disease or (2) treatment with additional cycles

of NACT (to a total of$6 cycles) prior to IDS. Patients who

experience disease progression during NACT should switch

to therapy for persistent/recurrent disease.

Most of the trials testingNACT regimens used at least

3 cycles of chemotherapy after IDS, or indicated that the

total number of cycles should be 6 to 8 (Table 1 and

supplemental eTables 1 and 2). The NCCN guidelines

recommend that regardless of the number of cycles of NACT

received, IDS should always be followed by adjuvant che-

motherapy. For all patients who undergo NACT plus IDS, a

minimum of 6 cycles of treatment is recommended, in-

cluding at least 3 cycles of adjuvant therapy after IDS.

Interval Debulking Surgery
Analyses of data from multiple prospective trials found

that the extent of residual disease after NACT plus IDS

was prognostic for PFS and OS.5,6,9,23 As shown in Table 1

and supplemental eTables 1 and 2, these trials reported

optimal cytoreduction in 45% to 91% of patients, with

complete removal of all macroscopic disease in 30% to

59%. Therefore, the goal of IDS is to achieve complete

removal of macroscopic disease (R0) whenever possible.

NCCN-recommended procedures for IDS, described in

detail in supplemental eTable 4, are similar to those

used in these trials,5–8,22–24,26 and similar to those rec-

ommended for PDS. As mentioned earlier, these trials

required experienced gynecologic oncologists for pre-

operative evaluation and IDS.5–7,26 Minimally invasive

techniques can be used for IDS in select patients. Patients
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whose disease is unable to be optimally debulked using

minimally invasive techniques should be converted to an

open procedure (supplemental eTable 4).

Hyperthermic Intraperitoneal Chemotherapy
at the Time of IDS
Hyperthermic intraperitoneal chemotherapy (HIPEC) is

a technique in which chemotherapy is delivered in a

heated solution perfused throughout the peritoneal

space. The rationale for hyperthermic delivery is that

heat can increase penetration of the chemotherapy at the

peritoneal surface and enhance the sensitivity of cancer

cells to chemotherapy by inhibiting DNA repair.31–33 Con-

cerns about the inconvenience of delivery and toxicities

associated with postoperative intraperitoneal/intravenous

chemotherapy motivated researchers to determine

whether HIPEC could improve safety and quality of life.

Although raising body temperature carries substantial

risks, methods have been developed for raising the tem-

perature of the intraperitoneal spacewithminimal increase

in the temperature of the rest of the body.

Over the past several decades, a few prospective

comparative trials (supplemental eTable 5)34–37 and

numerous prospective noncomparative trials (sup-

plemental eTable 6)38–51 have reported on the use of

HIPEC in patients with ovarian cancer. HIPEC methods

have evolved over the years to reduce intraoperative and

postoperative complications. Both “open” and “closed”

abdominal techniques have been developed and tested

in prospective studies (supplemental eTables 5 and

6).34,35,37–51 HIPEC protocols used in prospective studies

usually perfused chemotherapy for 60 or 90 minutes

(depending on agent and dose used) with solution

heated to achieve an intraperitoneal temperature of

41°C to 43°C.34–51 The duration and safety of cytor-

eductive surgery plus HIPEC procedures varied across

trials, with median procedure time ranging from 300 to

600 minutes and median hospital stay ranging from 8 to

24 days.34–44,46–51 Excessive blood loss was common, and

in some studies, more than half of the patients required

transfusions. Intraoperative and postoperative mortality

(,30 days from surgery) ranged from 0% to 7%,38–45,47

although the most recent trials all report no deaths

related to the procedure.49–51 The rate of complications

from surgery vary across trials, with major/severe

complications (,30 days from surgery) occurring in

9% to 40% of patients.38–47,49,50 Studies from one center

reported that complication rates decreased in more

recent years compared with when their center first

started performing debulking andHIPEC procedures.40,52

Common major/severe complications observed across

trials include various types of fistulas, abscesses, and

infections (wound infection, sepsis, pneumonia, central

line–associated infection, intra-abdominal infection),

surgical wound dehiscence, bowel perforation, ileus,

hemorrhages, venous thromboembolism, myocardial

infarction, pleural effusions, pneumothorax, and renal

failure/insufficiency.34,39–43,45,47,48,50,53 Many studies reported

that additional procedures were needed to manage

complications.34,40,41,44,46,47,49,50,53,54

Given the risks associated with HIPEC, prospective

studies have focused on using HIPEC immediately after

debulking (as part of the same procedure) in patients

with high-volume intraperitoneal disease (FIGO stage

III–IV at diagnosis or recurrence), particularly those with

peritoneal carcinomatosis, who are at risk for widespread

residualmicroscopic disease evenafter resection tonovisible

disease. Compared with postoperative intraperitoneal

therapy, intraoperative intraperitoneal administration

may enable better perfusion of the peritoneal space

because adhesions will not yet have formed. Patients

with less extensive disease were excluded because they

are less likely to have widespread microscopic disease

after debulking, and therefore the potential benefit is

unlikely to outweigh risks of the procedure. Patients

with distant extra-abdominal metastases were often

excluded from HIPEC studies because of concerns that

intraperitoneal therapy would not be effective treat-

ment of extraperitoneal disease.

Only a few phase III prospective comparative studies

have tested whether HIPEC improves outcomes for pa-

tients with advanced ovarian cancer (summarized in

supplemental eTable 5). The most recent and largest

(n5245) of these, M06OVH-OVHIPEC, showed that

HIPEC improved recurrence-free survival and OS in

patients with FIGO stage III primary epithelial ovarian,

fallopian tube, or peritoneal cancer who underwent

NACT due to extensive abdominal disease or suboptimal

PDS.37 Although the total procedure time for debulking1

HIPEC was longer than for debulking alone, HIPEC did

not appear to have any major effects on hospital stay

(median, 10 vs 8 days) or administration of postoperative

intravenous chemotherapy (ie, time to initiation, rate of

completion of all 3 cycles). Most important, no differ-

ences in rates of toxicity were seen between arms (grade

3–4 toxicities: 27% vs 25%) or in any of the health-related

quality-of-life metrics evaluated.

Because of these positive results, the NCCN

Guidelines now include an option to consider HIPEC at

the time of IDS in patients with stage III disease treated

with NACT (see OV-2 [footnote n], page 903). Similar to

the trial, which required patients to have response or

stable disease after 3 cycles of NACT and which treated

patients with postoperative chemotherapy (3 cycles), the

NCCN Guidelines recommend HIPEC as an option for

patients who have response or stable disease after

NACT (3 cycles preferred, but 4–6 allowed) and that all

patients treated with NACT and IDS (6 HIPEC) receive
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postoperative chemotherapy. Analyses of M06OVH-

OVHIPEC showed that the effect of HIPEC was

consistent across a wide variety of subgroups (age,

histologic type, prior surgery, extent of disease, lapa-

roscopy before surgery). Therefore, the NCCN Guide-

lines indicate that HIPEC can be considered for all

patients with stage III disease for which NACT and IDS

is performed, without any further requirements for

selection of patients. Importantly, HIPEC is not rec-

ommended for patients treated with PDS (no NACT)

based on initial results from a randomized controlled

trial showing that HIPEC did not improve PFS or OS in

a population of patients with optimal cytoreduction

(,1 cm residual) after PDS or after NACT 1 IDS

(supplemental eTable 5).36 In the subset of patients

who underwent NACT and IDS, however, long-term

follow-up showed a trend toward improved PFS and

OS with HIPEC.36

In most prospective studies testing HIPEC, the

surgery prior to HIPEC was conducted with the goal of

maximal cytoreduction (R0 resection) and involved TAH/

BSO, omentectomy, and a variety of other procedures,

depending on the extent of disease. Optimal cytor-

eduction (residual disease ,1 cm) was achieved in most

patients in these trials, and, in some studies, was a re-

quirement for receiving subsequent HIPEC (supplemental

eTables 5 and 6). Rates of complete cytoreduction (R0

resection) varied from 50% to 100% in these

trials,38–40,42–48,50,51 and univariable and multivariable

analyses showed that residual disease after debulking

was the strongest predictor of OS.38,39,43–45,53,55 Therefore,

NCCN recommendsmaximum effort to achieve complete

cytoreduction during IDS, regardless of whether HIPEC

is planned.

The NCCN-recommended HIPEC agent is cisplatin,

100 mg/m2, as was used in M06OVH-OVHIPEC.37 Although

this trial tested only one regimen for NACT and post-

operative chemotherapy (carboplatin, area under the

curve [AUC] 5–6 1 paclitaxel, 175 mg/m2 body surface

area), other studies have used a variety agents, and the

optimal pairing of pre/postoperative regimens with

HIPEC agent has not been determined. The NCCN

Guidelines currently do not restrict the HIPEC recom-

mendation based on the regimen selected for NACT or

postoperative chemotherapy.

Options After First-Line Chemotherapy
There are now increasing options for patients with

advanced-stage ovarian cancer who have a partial

response or a CR after primary therapy (some com-

bination of surgery 1 chemotherapy; see OV-5, page

904). NCCN recommendations have been revised several
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times recently due to emerging data from clinical trials;

these recent data and their impact on the recommen-

dations are discussed herein.

Bevacizumab Maintenance Therapy
As described in detail in the complete version of theNCCN

Guidelines for Ovarian Cancer (available at NCCN.org),

bevacizumab maintenance therapy is recommended for

patients with stage II–IV disease who experience response

or stable disease after postoperative chemotherapy

with one of the recommended carboplatin/paclitaxel/

bevacizumab regimens.

Olaparib Maintenance Therapy After
Primary Chemotherapy
Olaparib is a PARP inhibitor shown to be active in re-

current ovarian cancer,56–63 and has been FDA-approved

for multiple indications,64 summarized in Table 2 (the

corresponding recommendations can be found on

OV-7 and OV-C 6 and 7 of 9 in the NCCN Guidelines at

NCCN.org).

More recently, the phase III, double-blind, randomized

SOLO-1 trial demonstrated a remarkable improve-

ment in PFS with single-agent olaparib versus placebo

as maintenance therapy for patients with a germline or

somatic BRCA1/2 mutation who were in a CR or PR after

first-line platinum-based chemotherapy for advanced

ovarian cancer (supplemental eTable 7).68 The risk of pro-

gression or death was 70% lower, and whereas the median

PFS (from randomization) was 13.8months for placebo, the

median PFS for olaparib had not been reached after a

median follow-up of 41 months; OS data are immature.

Rates of serious AEs (21% vs 12% for olaparib vs pla-

cebo) and study-drug discontinuation due to toxicity

were higher in the olaparib arm (supplemental eTable 7).

Anemia and neutropenia were among the grade 3–4 AEs

that were more frequent with olaparib versus placebo,

and sometimes led to study-drug discontinuation. Health-

related quality-of-life scores were stable during study

treatment with olaparib, and decreased slightly with

placebo; this difference was not clinically significant.

Although 3 PARP inhibitors (olaparib, rucaparib, and

niraparib) are approved for single-agent maintenance

therapy in select patients who are in CR or PR after

platinum-based chemotherapy for recurrent ovarian

cancer, olaparib is currently the only one that is FDA-

approved for maintenance treatment after response to

first-line chemotherapy in patients with newly diagnosed

advanced ovarian cancer and a BRCA1/2 mutation

(Table 2). The other agents are also being actively studied

for this same indication, with results forthcoming.
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Selection of Patients for Olaparib
Maintenance Therapy

Disease Type, Histology, and Mutation Status
SOLO-1 enrolled patients with newly diagnosed, histo-

logically confirmed high-grade serous or endometrioid

ovarian, primary peritoneal, or fallopian tube cancer,

although most had high-grade serous histology (96%)

and ovarian cancer (85%).68 Patients were required to

have a deleterious or suspected deleteriousBRCA1 orBRCA2

mutation. Most patients had germline BRCA mutations

(n5388/391); only 2 had wild-type germline BRCA1 and

BRCA2, and were included in the study based on somatic

mutations. For this reason, the recommendation for olaparib

maintenance in thefirst-line setting is category 1 for patients

with germline BRCA1/2 mutations and category 2A for

patients with somatic BRCA1/2 mutations (and wild-

type or unknown germline BRCA1/2 mutation status).

Because BRCA1/2 mutation status is important for

selection of maintenance therapy in patients whose

disease responds to primary treatment, the NCCN

Guidelines have been updated to recommend screening

for BRCA1 and BRCA2 mutations earlier in the course of

workup and primary treatment. Genetic risk evaluation

and BRCA1/2 testing should be initiated as soon as the

diagnosis has been confirmed histologically by eval-

uation of tumor tissue. Primary chemotherapy should

not be delayed for a genetic counseling referral, because

delay between surgery and start of chemotherapy is

associated with poorer outcomes,20,69 and olaparib

maintenance would not be initiated until completion of

platinum-based first-line chemotherapy. The NCCN

Guidelines recommend that BRCA testing be performed

using an FDA-approved test or other validated test

performed in a CLIA-approved facility.

Disease Stage and Primary Treatment
SOLO-1 enrolled patients with stage III–IV disease, most

with PDS (62%) or IDS (35%).68 Patients with stage IV

Table 2. FDA-Approved Indications for Bevacizumab and PARP Inhibitors in Ovarian Cancer

Agent/
USPI Date

First-Line
Chemotherapy

Maintenance After
First-Line Chemotherapy Recurrence Therapy

Maintenance After
Recurrence Therapy

Bevacizumab For epithelial ovarian, fallopian tube, or primary peritoneal
cancer, in combination with carboplatin and paclitaxel,
followed by bevacizumab as a single agent, for stage III or
IV disease following initial surgical resection

For epithelial ovarian, fallopian
tube, or primary peritoneal cancer
in combination with paclitaxel,
pegylated liposomal doxorubicin,
or topotecan for platinum-resistant
recurrent disease who received no
more than 2 prior chemotherapy
regimens

February 201965

For epithelial ovarian, fallopian tube, or primary peritoneal cancer,
in combination with carboplatin and paclitaxel or carboplatin and
gemcitabine, followed by bevacizumab as a single agent, for platinum-
sensitive recurrent disease

Olaparib
December 201864

None For the maintenance treatment of
adult patients with deleterious or
suspected deleterious germline or
somatic BRCA-mutateda advanced
epithelial ovarian, fallopian tube,
or primary peritoneal cancer who
are in complete or partial response
to first-line platinum-based
chemotherapy

For the treatment of adult
patients with deleterious or
suspected deleterious germline
BRCA-mutateda advanced
ovarian cancer who have been
treated with $3 prior lines of
chemotherapy

For the maintenance
treatment of adult patients
with recurrent epithelial
ovarian, fallopian tube, or
primary peritoneal cancer
who are in complete or partial
response to platinum-based
chemotherapy

Rucaparib
April 201866

None None For the treatment of adult
patients with deleterious BRCA
mutationb (germline and/or
somatic)–associated epithelial
ovarian, fallopian tube, or primary
peritoneal cancer who have been
treated with $2 chemotherapies

For the maintenance
treatment of adult patients
with recurrent epithelial
ovarian, fallopian tube, or
primary peritoneal cancer
who are in complete or partial
response to platinum-based
chemotherapy

Niraparib
March 201767

None None None For the maintenance
treatment of adult patients
with recurrent epithelial
ovarian, fallopian tube, or
primary peritoneal cancer
who are in complete or partial
response to platinum-based
chemotherapy

Abbreviation: USPI, US prescribing information.
aSelect patients with germline BRCA-mutated advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer for therapy based on an FDA-approved
companion diagnostic for olaparib.
bSelect patients for therapy based on an FDA-approved companion diagnostic for rucaparib.

JNCCN.org | Volume 17 Issue 8 | August 2019 905

NCCN GUIDELINES® INSIGHTS CEOvarian Cancer, Version 1.2019

http://www.JNCCN.org


were allowed to have (chemotherapy1) biopsy only, but

only a small percentage of the study population had

no debulking surgery (2%). At least 75% had no resid-

ual macroscopic disease after surgery. After completion

of primary chemotherapy, 82% experienced CR

(no evidence of disease based on imaging and nor-

mal CA-125 level). The NCCN recommendation

for maintenance olaparib applies to patients who are

in a CR or PR after debulking surgery and chemo-

therapy, including those treated with PDS 1 adjuvant

chemotherapy, and those treated with NACT, IDS, and

adjuvant chemotherapy (OV-2 and OV-5, pages 903

and 904, respectively). Maintenance olaparib is not a

recommended option for patients who have progressive

or stable disease on primary treatment; these patients

should be treated with recurrence therapy options as

shown on OV-7 (available in the complete version of

these guidelines at NCCN.org).

In SOLO-1, all patients were required to have had

first-line platinum-based chemotherapy, without bev-

acizumab, for 6 to 9 cycles. Both intravenous regimens

and intraperitoneal/intravenous regimens were allowed.

Most patients in the trial were treated with carboplatin/

paclitaxel or cisplatin/paclitaxel, and most received

6 cycles (supplemental eTable 7).68 In the NCCN Guide-

lines, all the intravenous and intraperitoneal/intravenous

regimens recommended for neoadjuvant/adjuvant primary

chemotherapy in patients with stage II–IV high-grade

serous or endometrioid disease include 6 cycles of

platinum-based combination chemotherapy (supplemental

eTable 3). As discussed earlier, 2 bevacizumab-containing

regimens are included among these recommended options.

Although SOLO-1 does not provide data to indicate

whether maintenance olaparib provides benefit to pa-

tients treated with bevacizumab-containing chemotherapy

regimens, it is important to note that the effect of main-

tenance olaparib on PFS (70% improvement; supplemental

eTable 7)68 was far greater than the effects on PFS re-

ported with the addition of bevacizumab to both upfront

and maintenance therapy (,30% improvement).70–72 PFS

curves from SOLO-1 show large separation between

olaparib versus placebo throughout the time course of

the study (median follow-up, 41 months),68 in contrast

to results from GOG-0218 and ICON7 showing PFS

curves converging well before 40 months, even for

the high-risk groups shown to benefit most from

bevacizumab.71,72 In addition, the exploratory analysis

of GOG-0218 based on BRCA mutation status suggests

that bevacizumab may not improve PFS in patients

with BRCA1/2 mutations.73 The NCCN panel voted to

include olaparib as a maintenance therapy option for

patients who were treated with primary chemotherapy

regimens containing bevacizumab, provided that they are

in a CR or PR after completion of chemotherapy (OV-5,

page 904). Combination maintenance therapy with both

bevacizumab and olaparib is not currently recommended

because of insufficient safety and efficacy data.

NCCN Recommendations

Olaparib has been added to the NCCN Guidelines as an

option for maintenance therapy for patients with stage

II–IV disease and germline or somatic BRCA1/2 mutations

who are in CR or PR after completing primary treatment

with surgery and chemotherapy (OV-5, page 904). When

determining whether a patient is a candidate for olaparib

maintenance after first-line therapy, it is important to

consider the eligibility criteria and characteristics of the

patient population enrolled in the SOLO-1 trial.68

Options No Longer Recommended

Paclitaxel Maintenance Therapy

Based on results from the randomized GOG-178 trial,

paclitaxel used to be a postremission therapy option for

patients with stages II–IV and CR after first-line therapy.

In patients with CR after initial 5 to 6 cycles of platinum/

paclitaxel combination, those receiving 12 versus 3 ad-

ditional cycles of paclitaxel sustained a PFS advantage

(22 vs 14 months; P5.006), although no significant

improvement in OS.74,75 Longer maintenance with

paclitaxel was associated with higher rates of grade

2–3 neuropathy and grade 3 pain.75 More recent re-

sults from phase III randomized trials have shown that

for patients with CR after first-line platinum/taxane-

based chemotherapy, maintenance treatment with

paclitaxel (versus observation) did not improve PFS or

OS, and was associated with higher rates of gastro-

intestinal toxicity and neurotoxicity.76,77 For these

reasons, the NCCN Guidelines no longer include pac-

litaxel as an option for maintenance therapy after primary

chemotherapy.

Pazopanib Maintenance Therapy
Pazopanib used to be a recommended postremission

therapy option for patients with stages II–IV disease who

are in a clinical CR after first-line chemotherapy. This

recommendation was based on the AGO-OVAR 16 phase

III randomized trial showing improved PFS with pazo-

panib versus placebo (17.9 vs 12.3 months; HR, 0.77; 95%

CI, 0.64–0.91; P5.0021) in patients with FIGO stage II–IV

and no evidence of progression or persistent disease

(.2 cm) after surgery plus platinum-taxane chemo-

therapy ($5 cycles).78 Pazopanib was a category 2B

recommendation for postremission therapy because the

FDA has not approved this indication,79 there was no

increase in OS, and the safety profile was concerning.

Safety results from AGO-OVAR 16 showed that pazopa-

nib was associated with significantly increased rates of
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certain grade 3–4 toxicities, including hypertension,

neutropenia, liver-related toxicity, diarrhea, fatigue,

thrombocytopenia, and palmar-plantar erythrodysesthesia,

and that many of these toxicities were contributing to an

increased rate of treatment discontinuation (discontin-

uation rate due to AEs for pazopanib vs control: 33.3% vs

5.6%).78 A recent analysis of AGO-OVAR 16 showed

that maintenance pazopanib was associated poorer

quality of life, often due to persistent diarrhea.69 At

NCCN Member Institutions, pazopanib is rarely or

never used for maintenance after primary chemo-

therapy for ovarian cancer. The NCCN panel con-

sensus supported the removal of postremission

pazopanib as an option for maintenance therapy after

first-line chemotherapy.

NCCN Recommendations
For patients with advanced disease (stages II–IV) who

have completed primary treatment with surgery and a

recommended platinum-based chemotherapy regimen

(supplemental eTable 3) and have no signs of pro-

gression, options depend on the primary chemotherapy

regimen used, response to treatment, and BRCA1/2

mutation status (OV-5, page 904). Patients who are in CR,

defined as no evidence of disease, after primary che-

motherapy without bevacizumab have several options:

(1) maintenance therapy in the context of a clinical trial,

(2) observation, or (3) maintenance olaparib for those

with a BRCA1 or BRCA2 mutation. Patients who are

in PR after chemotherapy without bevacizumab can

consider options recommended for persistent disease

(OV-7, available in the complete version of these guidelines

at NCCN.org), and those with a BRCA1/2mutation also have

maintenance olaparib as an alternative. Patients who are

in a CR or PR after a bevacizumab-containing regimen

can be treated with maintenance bevacizumab as per

the protocol selected for primary therapy (GOG-0218 or

ICON7); maintenance with single-agent olaparib is an

alternative for those who have BRCA1/2 mutations. Pa-

tients with stable disease after primary treatment with a

bevacizumab-containing regimen should receive bev-

acizumab therapy according to the protocol used for pri-

mary treatment (GOG-0218 or ICON7). In each of the above

settings in which maintenance olaparib is an option, it is a

category 1 option for patients with a germline mutation in

BRCA1/2, and a category 2A option for those with a somatic

mutation in BRCA1/2. Further research is needed to de-

termine the effect of maintenance olaparib in patients with

somatic BRCA1/2 mutations (wild-type germline) and in

those without BRCA1 or BRCA2 mutations.

Summary and Conclusions
These NCCNGuidelines Insights highlight updates to the

recommendations for primary treatment of patients

diagnosed with advanced ovarian cancer. The NCCN

Guidelines are in continuous evolution. They are

updated annually, and sometimes more often if

new high-quality clinical data become available in the

interim. Recommendations in the NCCN Guidelines,

with few exceptions, are based on the evidence from

clinical trials. Expert medical clinical judgment is re-

quired when applying these guidelines in the context of

individual clinical circumstances to provide optimal care.

The physician and patient have the responsibility to

jointly explore and select the most appropriate option

from among the available alternatives. When possible,

consistent with NCCN philosophy, the panel strongly

encourages patient/physician participation in prospec-

tive clinical trials.

References

1. Landrum LM, Java J, Mathews CA, et al. Prognostic factors for stage III
epithelial ovarian cancer treated with intraperitoneal chemotherapy: a
Gynecologic Oncology Group study. Gynecol Oncol 2013;130:12–18.

2. Schorge JO, Eisenhauer EE, Chi DS. Current surgical management of
ovarian cancer. Hematol Oncol Clin North Am 2012;26:93–109.

3. Fleming GF, Seidman J, Lengyel E, et al. Epithelial ovarian cancer. In:
Chi DS, Berchuck A, Dizon DS, eds. Principles and Practice of Gynecologic
Oncology, 7th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2017:
611–705.

4. Whitney CW, Spirtos N. Gynecologic Oncology Group surgical proce-
dures manual. Philadelphia, PA: Gynecologic Oncology Group; 2010.
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eTable 1. NACT Regimens Tested in Randomized Prospective Trials Comparing NACT 1 IDS Versus PDSa,b

Trial Chemotherapy Regimen Options
Route of

Administration
Cycle Length

(wk)

Patients Treated,
n (% of total population)

NACT Arm PDS Arm

EORTC 559711 Platinum-taxane, recommended options:
Paclitaxel, 135 mg/m2

1 cisplatin, 75 mg/m2

Paclitaxel, 175 mg/m2
1 cisplatin, 75 mg/m2

Paclitaxel, 175 mg/m2
1 carboplatin, AUC 5

IV 3 283 (88%) 243 (78%)

Platinum only:
Cisplatin, $75 mg/m2

Carboplatin, AUC $5

IV 3 20 (6%) 25 (8%)

Other NR NR 19 (6%) 21 (7%)

CHORUS2 Carboplatin, AUC 5–61 paclitaxel, 175 mg/m2 NR 3 178 (70%) 138 (61%)

Alternative carboplatin combination NR 3 1 (,1%) 0

Carboplatin, AUC 5–6 monotherapy NR 3 75 (30%) 89 (39%)

SCORPION3 Carboplatin, AUC 5 1 paclitaxel, 175 mg/m2 IV 3 29 (56%) 31 (61%)

Carboplatin, AUC 51 paclitaxel, 175 mg/m2
1

bevacizumab
IV 3 20 (39%) 14 (27%)

Carboplatin 1 paclitaxel IV 1 3 (6%) 5 (10%)

Carboplatin IV 3 0 1 (2%)

JCOG06024 Paclitaxel, 175 mg/m2
1

carboplatin, AUC 6
IV 3 150 138

Liu et al5 NACT: cisplatin, 75 mg/m2 IP 1

docetaxel, 75 mg/m2 IV
IP/IV 3 58 0

Postoperative: cisplatin, 75 mg/m2 IV 1

docetaxel, 75 mg/m2 IV
IV 3 58 50

Abbreviations: AUC, area under the curve; IDS, interval debulking surgery; IP, intraperitoneal; IV, intravenous; NACT, neoadjuvant chemotherapy; NR, not reported;
PDS, primary debulking surgery.
aTrials shown in Table 1.
bAll of these trials tested regimens consisting of systemic NACT, followed by IDS (with the goal of maximum cytoreduction), followed by postoperative systemic
chemotherapy. Unless otherwise specified, the same regimen was used both as neoadjuvant and postoperatively. In some trials, only patients meeting certain
requirements were allowed to have IDS and/or postoperative chemotherapy.
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eTable 3. NCCN Recommended Regimens for Patients Treated With a Neoadjuvant Approach

Options Cycle Length (wk)

Number of Cyclesa

Before IDS After IDS

IP/IV regimensb (OV-C 3 of 9c)

For optimally debulked stage II–III disease: paclitaxel, 135 mg/m2 IV day 1; cisplatin,
75–100 mg/m2 IP day 2 after IV paclitaxel; paclitaxel, 60 mg/m2 IP day 8

3 NR $3

Paclitaxel, 135 mg/m2 IV day 1, carboplatin, AUC 6 IP day 1, paclitaxel, 60 mg/m2 IP day 8 3 NR $3

IV regimens (OV-C 3 of 9c)

Paclitaxel, 175 mg/m2
1 carboplatin, AUC 5–6 day 1 3 3–6 $3

Dose-dense paclitaxel, 80 mg/m2 days 1, 8, and 15 1 carboplatin, AUC 5–6 day 1 3 3–6 $3

Paclitaxel, 60 mg/m2
1 carboplatin, AUC 2 1 3–6 $3

Docetaxel, 60–75 mg/m2
1 carboplatin, AUC 5–6 day 1 3 3–6 $3

Carboplatin, AUC 5 1 pegylated liposomal doxorubicin, 30 mg/m2 4 3–6 $3

ICON-7: paclitaxel, 175 mg/m2
1 carboplatin, AUC 5–6 1 bevacizumab, 7.5 mg/kg day 1 3 3–6d CT: $3

Bev: #15

GOG-218: paclitaxel, 175 mg/m2
1 carboplatin, AUC 6 day 1. Starting day 1 of cycle 2,

bevacizumab, 15 mg/kg
3 3–6d CT: $3

Bev: #22

IV regimens for elderly patients (age .70 years) and those with comorbidities (OV-C 3 of 9c)

Carboplatin, AUC 5 3 NR $3

Paclitaxel, 135 mg/m2
1 carboplatin, AUC 5 3 NR $3

Paclitaxel, 60 mg/m2
1 carboplatin, AUC 2 1 NR $3

Abbreviations: AUC, area under the curve; Bev, bevacizumab; CT, chemotherapy; IDS, interval debulking surgery; IP, intraperitoneal; IV, intravenous; NACT,
neoadjuvant chemotherapy; NR, regimen not recommended as an option in that setting.
aFor all regimens recommended for use before IDS, surgery after 3 cycles of NACT is preferred; however, surgery may be performed after 4–6 cycles based on the
clinical judgment of the gynecologic oncologist. A total of $6 cycles of treatment is recommended, including at least 3 cycles of adjuvant therapy after IDS.
bThere are limited data for the use of IP chemotherapy regimens after neoadjuvant therapy and IDS.
cSee the complete version of the NCCN Guidelines for Ovarian Cancer at NCCN.org.
dBevacizumab-containing regimens should be used with caution before IDS due to potential interference with postoperative healing. Withhold bevacizumab for
6 weeks before IDS.
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eTable 4. NCCN Recommendations for Interval Debulking Surgery After Neoadjuvant Therapy

Principles of Surgery: Interval
Debulking Surgery After Neoadjuvant
Chemotherapy of Invasive Epithelial
Ovarian Cancer (OV-A 3 of 4a)

As with a primary debulking procedure, every effort should be made to achieve maximum cytoreduction during an
interval debulking procedure. Maximal effort should be made to remove all gross disease in the abdomen, pelvis, and
retroperitoneum. Consultation with a gynecologic oncologist is recommended.

• IDS, including completion TAH and BSO with staging, should be performed after #4 cycles of neoadjuvant
chemotherapy for women with a response to chemotherapy or stable disease. Alternate timing of surgery has not
been prospectively evaluated but may be considered based on individual patient-centered factors.

• Hyperthermic intraperitoneal chemotherapy with cisplatin (100 mg/m2) can be considered at the time of IDS for
stage III disease.

• All peritoneal surfaces should be visualized, and any peritoneal surface or adhesion suspicious for harboring
metastasis should be selectively excised or biopsied.

• An omentectomy should be performed.
• Suspicious and/or enlarged nodes should be resected, if possible. Removal of lymph nodes noted to have potential
metastasis at the time of initial diagnosis should be considered, even if not currently suspicious or enlarged.

• Procedures thatmay be considered for optimal surgical debulking include bowel resection and/or appendectomy,
stripping of the diaphragm or other peritoneal surfaces, splenectomy, partial cystectomy and/or
ureteroneocystostomy, partial hepatectomy, partial gastrectomy, cholecystectomy, and/or distal pancreatectomy.

Principles of Surgery: General
Considerations for IDSb (OV-A 1 of 4a)

• It is recommended that a gynecologic oncologist perform the appropriate surgery.
• An open laparotomy including a vertical midline abdominal incision should be used in most patients in whom an
interval debulking procedure is planned.
� Laparoscopy may be useful to evaluate whether optimal cytoreduction can be achieved in patients with newly

diagnosed advanced-stage disease.
� Minimally invasive techniques can be used for select patients for interval debulking procedures. Patients who

are unable to be optimally debulked using minimally invasive techniques should be converted to an open
procedure.

• Prior to IDS, counsel patients about port placement if subsequent IP chemotherapy is being considered.

Abbreviations: BSO, bilateral salpingo-oophorectomy; IDS, interval debulking surgery; IP, intraperitoneal; TAH, total abdominal hysterectomy.
aSee the complete version of the NCCN Guidelines for Ovarian Cancer at NCCN.org.
bRecommendations not related to IDS are omitted from this table.
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