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Phase III Randomized Trial of Maintenance
Taxanes Versus Surveillance in Women With
Advanced Ovarian/Tubal/Peritoneal Cancer: A
Gynecologic Oncology Group 0212:NRG
Oncology Study
Larry J. Copeland, MD1; Mark F. Brady, PhD2; Robert A. Burger, MD3; William H. Rodgers, MD4; Helen Q. Huang, MS2; David Cella, PhD5;

David M. O’Malley, MD1; Daron G. Street, MD6; Krishnansu S. Tewari, MD7; David P. Bender, MD8; Robert T. Morris, MD9;

William J. Lowery, MD10; David S. Miller, MD11; Summer B. Dewdney, MD12; Nick M. Spirtos, MD13; Shashikant B. Lele, MD14;

Saketh Guntupalli, MD15; Frederick R. Ueland, MD16; Gretchen E. Glaser, MD17; Robert S. Mannel, MD6; and Philip J. DiSaia, MD7,†

abstract

PURPOSE To compare taxane maintenance chemotherapy, paclitaxel (P) and paclitaxel poliglumex (PP), with
surveillance (S) in women with ovarian, peritoneal, or fallopian tube (O/PC/FT) cancer who attained clinical
complete response after first-line platinum-taxane therapy.

METHODS Women diagnosed with O/PC/FT cancer who attained clinical complete response after first-line
platinum-taxane–based chemotherapy were randomly allocated 1:1:1 to S or maintenance, P 135 mg/m2 once
every 28 days for 12 cycles, or PP at the same dose and schedule. Overall survival (OS) was the primary efficacy
end point.

RESULTSBetweenMarch 2005 and January 2014, 1,157 individuals were enrolled. Grade 2 or worse GI adverse
events were more frequent among those treated with taxane (PP: 20%, P: 27% v S: 11%). Grade 2 or worse
neurologic adverse events occurred more often with taxane treatment (PP: 46%, P: 36% v S: 14%). At the fourth
scheduled interim analysis, both taxane regimens passed the OS futility boundary and the Data Monitoring
Committee approved an early release of results. With a median follow-up of 8.1 years, 653 deaths were reported;
none were attributed to the study treatment. Median survival durations were 58.3, 56.8, and 60.0 months for S,
P, and PP, respectively. Relative to S, the hazard of death for P was 1.091 (95%CI, 0.911 to 1.31; P5 .343) and
for PP, it was 1.033 (95%CI, 0.862 to 1.24; P5 .725). Themedian times to first progression or death (PFS) were
13.4, 18.9, and 16.3 months for S, P, and PP, respectively. Hazard ratio 5 0.801; 95% CI, 0.684 to 0.938;
P 5 .006 for P and hazard ratio 5 0.854; 95% CI, 0.729 to 1.00; P 5 .055 for PP.

CONCLUSION Maintenance therapy with P and PP did not improve OS among patients with newly diagnosed
O/tubal/peritoneal cancer, but may modestly increase PFS. GI and neurologic toxicities were more frequent in
the taxane treatment arms.

J Clin Oncol 40:4119-4128. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Ovarian cancer presents a substantial burden to our
public health. In 2021, it is estimated that there will be
more than 21,410 new cases of ovarian cancer and
almost 13,770 deaths from ovarian cancer in the
United States.1 Advanced-stage ovarian, peritoneal,
and fallopian tube (FT) carcinomas present a signifi-
cant therapeutic challenge. These cancers tend to be
a chronic process, characterized by repetitive recur-
rences, often with multiple surgical interventions and
several chemotherapeutic regimens. The majority of
patients experience a complete clinical response to
primary therapy, a combination of surgery and a

platinum/taxane regimen.2,3 However, most patients
with complete clinical responses recur within 2-3 years
and survival can vary from a few months to many
years.4

This observation has led to an interest in evaluating
maintenance therapy to improve either progression-
free survival (PFS) or overall survival (OS). One of the
first studies to explore this strategy was SWOG-9701/
GOG-178. The use of maintenance single-agent
paclitaxel (P), a cycle-specific agent, was consid-
ered attractive because of its antiangiogenic activity
and relative safety (no secondary malignancies
or organ toxicity). In addition, retrospective data
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suggested clinical activity of single-agent P in the recurrent
setting.5 This SWOG/GOG trial was closed at a planned
interim analysis when it was noted that 12 cycles (v three
cycles) of maintenance of monthly single-agent P extended
the PFS (median PFS 28 months v 21 months, P 5 .0023;
hazard ratio [HR], 0.43).6 Six years later, the OS for this trial
was reported and showed no statistical difference between
the two arms. These results were potentially influenced by
crossover (allowed at interim analysis), in addition to the
impact of subsequent therapies.7 The accumulative neu-
rotoxicity on the 12-cycle arm, 23% grade 2 and 10% grade
3 and 4, was of concern.

The Gynecologic Oncology Group (GOG) believed that the P
maintenance question was an important one to answer and
thus led to the development of this trial, GOG-212. How-
ever, there was concern regarding the additional neuro-
toxicity and persistent alopecia. Accordingly, incorporated
into the trial design was a novel taxane, CT-2103 (paclitaxel
poliglumex [PP]; Opaxio, also previously known as Xyotax)
reported in phase I trials to have less neurotoxicity and less
alopecia.8 Also, since the drug was dissolved in an aqueous
solution, the administration time was a 10-minute infusion
and hypersensitivity reactions were less common than with
P. In a phase II trial with heavily pretreated patients with
ovarian, tubal, and peritoneal carcinoma, grade 2 and 3
neurotoxicity totaled 30%, higher than that noted in phase I
trials.9,10 Other potential advantages of the conjugated
taxane were a prolonged distribution phase, more rapid
administration, and uptake by pinocytosis bypassing
multidrug resistance.

METHODS

Patients

This study was conducted in patients with newly diagnosed
advanced-stage (stage III or IV), International Federation of

Gynecology and Obstetrics epithelial ovarian, FT, or primary
peritoneal cancer. All epithelial ovarian cell types were
eligible, except for tumors of low malignant potential and
any mixed tumors with a sarcomatous component. Patients
could have primary surgery or received neoadjuvant che-
motherapy, provided that they underwent interval surgical
debulking after at least one cycle, but not more than six
cycles of platinum/taxane chemotherapy. All patients must
have received at least two cycles of chemotherapy after the
interval surgery. After their primary surgical procedure,
patients could have had either optimal (# 1 cm residual) or
suboptimal residual disease.

Patients must have completed at least five cycles and not
more than eight cycles of platinum (intravenous or intra-
peritoneal) and P- or docetaxel-based chemotherapy. They
must have completed the chemotherapy within 12 weeks of
starting the clinical trial. On the basis of a normal exami-
nation, the absence of symptoms, normal computed
tomography imaging, and a normal cancer antigen-125
(CA-125), they must have been considered to be in a
complete clinical response.

Patients must have had a GOG performance status of 0, 1,
or 2 and adequate bone marrow, renal, hepatic, and
neurologic function. Patients with prior treatment with
bevacizumab were excluded. All patients provided written
informed consent. Eligibility and ineligibility criteria are
presented in the Data Supplement (online only).

The complete Protocol (online only) is available online. The
National Cancer Institute’s Cancer Therapy and Evaluation
Program approved the study, as did the Institutional Review
Boards for the participating centers. The GOG Pathology
Committee confirmed the correct histologic diagnosis with
review by three committee pathologists. The authors wrote
the manuscript and are responsible for the accuracy and
quality of the reported data and the integrity of the protocol.

CONTEXT

Key Objective
Does maintenance therapy, with a single-agent taxane, in patients demonstrating a complete clinical response to primary

therapy for advanced ovarian, peritoneal, or fallopian tube cancer improve overall survival or progression-free survival,
and if so, what were the associated toxicities?

Knowledge Generated
Although maintenance taxane therapy did not improve overall survival in this population, the progression-free survival was

modestly increased. However, the maintenance taxane therapy was associated with significantly greater GI and neu-
rologic adverse events.

Relevance
Given the modest survival gains associated with maintenance taxane therapy, and the associated toxicities, in the context of

other current maintenance therapies, such as poly (ADP-ribose) polymerase inhibitors, it is unlikely that maintenance
therapy with single-agent taxanes will play a significant role in the management of patients with advanced ovarian,
peritoneal, or fallopian tube cancer.
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Study Design

GOG-212was a three-arm, randomized, open-label phase III
trial comparing two taxane maintenance regimens with
surveillance (S) in women diagnosed with primary
advanced-stage (stage III or IV) ovarian or FT carcinoma, or
primary peritoneal carcinoma. The randomly allocated study
regimens consisted of S, P 135mg/m2 once every 28 days3
12, or PP 135mg/m2 once every 28 days3 12. The random
assignment ratio was 1:1:1. Dose reductions to 100 mg/m2

(P, once every 28 days) and 80 mg/m2 (PP, once every 28
days) were indicated on the basis of hematologic and no
hematologic toxicities (see the Treatment Modifications in
the Data Supplement). After demonstrating disease pro-
gression, further treatment recommendations were at the
discretion of the investigators.

The enrollment of patients was web-based. Enrollment for
each patient occurred after completion of first-line treatment,
and consent for maintenance therapy had been stochasti-
cally determined. A minimization procedure11 was used to
dynamically allocate one of the three study treatments to
each enrollee after electronically checking eligibility. The
random assignment procedure tended to allocate study
treatments equally within each of the following stratification
factor: stage of disease at diagnosis (stage III v stage IV),
presence of macroscopic disease after debulking surgery
(yes or no), prior taxane treatment (docetaxel v P), and route
of prior platinum treatment (intraperitoneal v intravenous).
The patient’s assigned study treatment was not disclosed
until the patient had been successfully enrolled. This report
includes an accounting of all enrolled patients.

End Points and Assessments

The primary end point of the study was OS, and PFS was a
secondary efficacy end point. For each patient, the duration
of OS and PFS was measured from the date of enrollment.
Death because of any cause was considered an uncen-
sored event. For those patients alive at last contact, survival
duration was censored on the date of last contact. The
duration of PFS was measured on the date of radiographic,
pathologic, and clinical evidence of new disease; rising CA-
125; or death, whichever occurred first. For progression on
the basis of rising CA-125, a patient needed two CA-125
measurements on two separate dates that were at least
twice her nadir value or the laboratory normal value. In
those cases, when an elevated CA-125 prompted a ra-
diographic assessment and showed new disease, the ra-
diographic assessment was used to determine the PFS
duration.

Safety end points included frequency and severity of ad-
verse events (AEs), which were assessed according to
Common Toxicity Criteria version 3.0. Patient-reported
outcomes (PROs) were monitored with the FACT-O,12,13

and patient-reported neuropathy was assessed with the
GOG-NTX4.14 PROs were to be assessed before courses
3, 5, and 7 and on completion of treatment.

Statistical Considerations

Initially, the targeted enrollment for this study was 1,550
patients. However, during the conduct of this study, bev-
acizumab became increasingly prescribed as maintenance
therapy in this population of patients, which decreased the
expected accrual rate. Hence, the targeted enrollment was
reduced to 1,100 patients in 2008 before any interim
analyses of the primary end point. The minimum clinically
relevant treatment effect size and the overall type I and II
errors remained the same. The redesign included interim
analyses scheduled when approximately 35%, 50%, 65%,
and 80% of the number of deaths required for the final
analysis had occurred. The final analysis of OS was to occur
when at least 301 deaths were reported among those
randomly assigned to S. With the type I error set to 0.025
(one tail, accounting for interim analyses) for each pair-wise
comparison of an experimental treatment with S, this
sample size provides 90% power for an experimental
treatment, which reduces the hazard of death by 25%
(HR, 0.75). The planned interim analyses included
guidelines for stopping the study for efficacy and futility.
The asymmetric decision boundaries were based on
O’Brien-Fleming–like spending functions for type I and II
errors.15 The Kaplan-Meier procedure was used to estimate
survivorship functions. Since there were no established
strong prognostic factors in this patient population, an
unstratified log rank was used to test the primary hypothesis
concerning OS and the secondary hypothesis concerning
PFS. These tests included all patients enrolled on the trial
regardless of whether they were determined to be ineligible.
A proportional hazards model was used to estimate treat-
ment HRs and their corresponding CIs. Exploratory as-
sessments of homogeneity of the treatment effect across
patient subgroups were performed with a proportional
hazard model that included main effect terms for treatment
and subgroup effects and interaction terms for treatment-
by-subgroup effects. The P values from these exploratory
analyses were not adjusted for multiplicity. These analyses
do not arise from prespecified hypothesis but are presented
to provide supportive documentation for the robustness of
the study’s primary conclusion.

RESULTS

Patients

Between March 2005 and January 2014, 1,157 individuals
were enrolled. The first three interim analyses were con-
ducted as planned in November 2012, November 2014,
and May 2016. In each instance, the independent Data
Monitoring Committee voted to continue the study as
planned. However, after reviewing the results of the fourth
interim analysis, conducted in May 2016, the independent
Data Monitoring Committee voted to stop the study for
futility and approved an early release of the results.
Therefore, for this report, the study data were frozen and
locked on February 26, 2019.

Journal of Clinical Oncology 4121
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There were seven (1.8%), 13 (3.4%), and 14 (3.6%)
deemed ineligible in the PP, P, and S groups, respectively.
Eight (2.0%) patients who were assigned to PP and 10
(2.6%) assigned to P did not initiate their study treatment,
whereas 12 (3.1%) patients assigned to S initiated an
anticancer therapy before demonstrating protocol-defined
clinical disease progression. Overall, there have been 43
(4%) patients who withdrew consent for follow-up or re-
ported lost to follow-up. A CONSORT diagram is presented
in Figure 1.

Patient and disease characteristics are presented in
Table 1. Both patient and disease characteristics among
the three treatment groups were similar. The majority of
patients had stage III, high-grade serous carcinoma of the
ovary.

AEs

Table 2 summarizes the maximum grade of selected AEs by
randomly assigned treatment for the 1,127 patients who
initiated their assigned study treatment. The 18 individuals
who did not begin their assigned study treatment are not
included in these tables. A complete tabulation of AEs is
included in the Data Supplement.

AEs occurred more frequently among those treated with
a taxane, which are grade 3 or worse neutropenia (PP:
21.6%, P: 16.6%; S: 0.5%; P , .01), grade 3 or
worse sensory neuropathy (PP: 10.0%, P: 5.4%, S: 0.8%;
P , .001), grade 3 or worse hypokalemia (PP: 2.4%,
P: 0.5%, S: 0.0%; P 5 .001), grade 3 or worse joint,
bone, muscle pain (PP: 8.2%, P: 4.8%, S: 2.9%, P5 .004),

grade 2 alopecia (PP: 19.3%, P: 41.2%, S: 10.1%;P, .001),
and grade 2 or worse fatigue (PP: 17.1%, P: 25.1%, S: 5.7%;
P , .001). None of the deaths that have been reported
have been attributed to the study treatment. There was only
one case reported of grade 3 or worse febrile neutropenia,
and this occurred on P. There were 44 (44 of 379, 11.6%)
patients on PP who stopped treatment because of neu-
rotoxicity, and 31 (31 of 374, 8.3%) who stopped P be-
cause of neurotoxicity.

OS and PFS

The Data Monitoring Committee recommended public
release of the results after the fourth scheduled interim
analysis, which determined that the relative death hazards
passed the futility boundaries for both taxane regimens.
These results were presented at the Society of Gynecologic
Oncology in 2017. The current report includes results of
additional patient follow-up.

Six hundred fifty-three deaths from cancer, 21 deaths
from other causes, and 33 from unknown causes had
been reported, and 450 patients (38.9% of the total
patients enrolled) were alive at last contact. The median
duration of follow-up was 8.1 years. No deaths were
attributed to the study treatment.

The median OS was 58.3, 56.8, and 60.0 months for S, P,
and PP treatments, respectively (Fig 2). Compared with S,
the relative hazard of death for P was 1.091 (95% CI,
0.991 to 1.307; P 5 .343) and for PP, it was 1.033 (95%
CI, 0.862 to 1.239; P 5 .725). The differences in sur-
vivorship can be reasonably ascribed to random variation.

Patients enrolled and randomly
assigned treatment (N = 1,157)

Assigned to PP (n = 387)
  135 mg/m2 once every

    28 days x 12

Assigned to P (n = 384)
  135 mg/m2 once every

    28 days x 12
Assigned to S (n = 386)

Initiated study treatment
evaluated for AEs (n = 379)

Initiated study treatment
evaluated for AEs (n = 374)

Initiated S and evaluated
for AEs (n = 386)

Evaluated for PRO (n = 374) Evaluated for PRO (n = 366) Evaluated for PRO (n = 373)

Evaluated for OS and PFS
   OS
      Died
            Alive at last contact
   PFS
     Progressed or died
      Alive progression-free

(n = 387)

(n = 235)
(n = 152)

(n = 299)
(n = 88)

(n = 384)

(n = 242)
(n = 142)

(n = 299)
(n = 85)

Evaluated for OS and PFS
   OS
      Died
      Alive at last contact
   PFS
      Progressed or died
      Alive progression-free

(n = 386)

(n = 230)
(n = 156)

(n = 314)
(n = 72)

Evaluated for OS and PFS
   OS
      Died 
      Alive at last contact
   PFS
      Progressed or died
      Alive progression-free

FIG 1. CONSORT diagram—all enrolled patients. AE, adverse event; OS, overall survival; P, paclitaxel; PFS,
progression-free survival; PP, paclitaxel poliglumex; PRO, patient-reported outcome; S, surveillance.
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PFS was a secondary end point. The median PFS was 13.4,
18.9, and 16.3 months for S, P, and PP treatments, re-
spectively. The PFS plots for each treatment are provided in
Figure 3. Relative to S, for the P maintenance, the hazard of
the first progression or death was 19.9% lower (HR, 0.801;
97.5% CI, 0.684 to 0.938; P5 .006). For PP, the hazard of
the first progression or death was 14.6% lower (HR, 0.854;
97.5% CI, 0.729 to 1.00; P 5 .055).

PROs

The FACT/GOG-NTX was used to monitor the change
in patient-reported neurologic symptoms before treatment
and after 6 months on study. Decreasing scores indicate
worsening neurologic symptoms, and differences of 1.2
points or larger are considered clinically meaningful (Cal-
houn et al14). Relative to the S group, those on P had
on average a 1.1-unit decline (worsening) in NTX scores

TABLE 1. Patient and Disease Characteristics

Characteristic

Randomized Treatment

PP,
No. (%)

P,
No. (%)

S,
No. (%)

Total,
No. (%)

Age group, years

, 40 21 (5.4) 13 (3.4) 11 (2.8) 45 (3.9)

40-49 54 (14.0) 71 (18.5) 57 (14.8) 182 (15.7)

50-59 115 (29.7) 114 (29.7) 138 (35.8) 367 (31.7)

60-69 137 (35.4) 132 (34.4) 126 (32.6) 395 (34.1)

70-79 56 (14.5) 46 (12.0) 49 (12.7) 151 (13.1)

$ 80 4 (1.0) 8 (2.1) 5 (1.3) 17 (1.5)

Ethnicity

Hispanic 18 (4.7) 25 (6.5) 16 (4.1) 59 (5.1)

Non-Hispanic 341 (88.1) 338 (88.0) 346 (89.6) 1,025 (88.6)

Others/unspecified 28 (7.2) 21 (5.5) 24 (6.2) 73 (6.3)

Race

Asian 7 (1.8) 11 (2.9) 9 (2.3) 27 (2.3)

Black/African American 21 (5.4) 13 (3.4) 17 (4.4) 51 (4.4)

American Indian/Alaskan 1 (0.3) 3 (0.8) 1 (0.3) 5 (0.4)

Native Hawaiian/Pacific Islander 1 (0.3) 1 (0.3) 1 (0.3) 3 (0.3)

White 353 (91.2) 352 (91.7) 355 (92.0) 1,060 (91.6)

Others/unspecified 4 (1.0) 4 (1.0) 3 (0.8) 11 (1.0)

Site of disease

Ovary 336 (86.8) 323 (84.1) 336 (87.0) 995 (86.0)

FT 9 (2.3) 16 (4.2) 6 (1.6) 31 (2.7)

Peritoneum 42 (10.9) 45 (11.7) 44 (11.4) 131 (11.3)

Stage

III 330 (85.3) 328 (85.4) 329 (85.2) 987 (85.3)

IV 57 (14.7) 56 (14.6) 57 (14.8) 170 (14.7)

Histology/grade

Serous/grade 1 16 (4.1) 11 (2.9) 12 (3.1) 39 (3.4)

Serous/grade 2 52 (13.4) 38 (9.9) 38 (9.8) 128 (11.1)

Serous/grade 3 258 (66.7) 278 (72.4) 286 (74.1) 822 (71.0)

Endometrioid 17 (4.4) 10 (2.6) 15 (3.9) 42 (3.6)

Clear cell carcinoma 9 (2.3) 12 (3.1) 10 (2.6) 31 (2.7)

Mucinous adenocarcinoma 4 (1.0) 3 (0.8) 0 (0) 7 (0.6)

Others or not specified 31 (8.0) 32 (8.3) 25 (6.5) 88 (7.6)

Total 387 (33.4) 384 (33.2) 386 (33.4) 1,157 (100.0)

Abbreviations: FT, fallopian tube; P, paclitaxel; PP, paclitaxel poliglumex; S, surveillance.
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TABLE 2. Maximum Common Toxicity Criteria Version 3.0 Grade for Selected Adverse Events

Adverse Event

PP (n 5 379) P (n 5 374) S (n 5 386)

Patients by Grade, No. (%) Patients by Grade, No. (%) Patients by Grade, No. (%)

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Decreased neutrophils 33 (8.7) 76 (20.1) 60 (15.8) 22 (5.8) 0 (0.0) 64 (17.1) 86 (23.0) 48 (12.8) 14 (3.7) 0 (0.0) 13 (3.4) 13 (3.4) 1 (0.3) 1 (0.3) 0 (0.0)

Sensory neuropathy 167 (44.1) 113 (29.8) 38 (10.0) 0 (0.0) 0 (0.0) 190 (50.8) 84 (22.5) 17 (4.5) 3 (0.8) 0 (0.0) 148 (38.3) 24 (6.2) 3 (0.8) 0 (0.0) 0 (0.0)

Hypokalemia 24 (6.3) 0 (0.0) 9 (2.4) 0 (0.0) 0 (0.0) 26 (7.0) 0 (0.0) 2 (0.5) 0 (0.0) 0 (0.0) 13 (3.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Bone pain 12 (3.2) 8 (2.1) 1 (0.3) 0 (0.0) 0 (0.0) 15 (4.0) 9 (2.4) 1 (0.3) 0 (0.0) 0 (0.0) 5 (1.3) 3 (0.8) 1 (0.3) 0 (0.0) 0 (0.0)

Muscle pain 57 (15.0) 17 (4.5) 3 (0.8) 0 (0.0) 0 (0.0) 81 (21.7) 19 (5.1) 2 (0.5) 0 (0.0) 0 (0.0) 37 (9.6) 7 (1.8) 0 (0.0) 0 (0.0) 0 (0.0)

Fatigue 189 (49.9) 59 (15.6) 6 (1.6) 0 (0.0) 0 (0.0) 183 (48.9) 81 (21.7) 13 (3.5) 0 (0.0) 0 (0.0) 121 (31.3) 21 (5.4) 1 (0.3) 0 (0.0) 0 (0.0)

Hair loss/alopecia 62 (16.4) 73 (19.3) 0 (0.0) 0 (0.0) 0 (0.0) 85 (22.7) 154 (41.2) 0 (0.0) 0 (0.0) 0 (0.0) 37 (9.6) 39 (10.1) 0 (0.0) 0 (0.0) 0 (0.0)

Abbreviations: P, paclitaxel; PP, paclitaxel poliglumex; S, surveillance.
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(P , .001) and those on PP a 2.4-unit decrease in scores
(P , .001). Moreover, compared with P, the decline on PP
was greater (P , .001).

Exploratory Data Analysis

It is recognized that patients with no gross residual dis-
ease after the primary cytoreduction have superior sur-
vival outcomes compared with patients with gross
residual tumor. Since a lower tumor burden might have
been better controlled with maintenance therapy, we
looked at the outcomes on the basis of residual tumor
(Data Supplement). In addition, serous and nonserous
histology might have different sensitivity to chemotherapy
and outcomes of these patients are also illustrated in
Figure 3 in the Final Report. Neither of these charac-
teristics appeared to identify a category of patient
who would benefit from the maintenance strategy.
We also assessed the survival of patients on the
basis of their baseline CA-125. Patients with a CA-
125 # 10 IU demonstrated a better survival, but this cut
point does not appear to be predictive for a taxane effect
on OS.

DISCUSSION

This clinical trial was challenging to conduct, requiring
almost 9 years to complete accrual, an extended interval for
any cancer trial. Not surprisingly, an observation versus
treatment trial in patients with cancer might have accrual
challenges. Accrual was initially slow, as patients struggled

with the concept of enrolling for an additional 12 months of
therapy versus observation. This was especially true when
the trial was initially presented at the end of their primary
therapy, a time most patients focus upon the hallmark of
completing treatment and not embarking on an additional
year of treatment, especially in a randomized fashion. Over
time, our investigators were coached to introduce the trial
as early as possible when a complete clinical response
seemed likely. This strategy resulted in enhanced accrual.

Accrual to maintenance trials has been challenging for
others also. Pecorelli et al16 investigated the potential
benefit of an additional six cycles of P and recruited only
200 patients over 7 years. Because of the low accrual,
they performed an unplanned futility analysis, concluding
that an additional six cycles of P did not improve either
PFS or OS in a similar population of patients that we
studied. The Italian results conflicted with the SWOG-
9701/GOG-178 study reported in 2003. But the study
populations differed. In the Italian study, half of the
patients underwent a pathologic confirmation of the
complete response. The PFS in the observation arm was
30 months, compared with 14 months in the SWOG-
9701/GOG-178, and none of these patients underwent a
second-look procedure. Both studies were challenged
with patient noncompliance. In the Italian study, main-
tenance therapy was given to 15% of patients on
the observation arm, 6% of patients on the treatment
arm received no P, and 3% withdrew from the study

386 366 314 260 207 156 114 83 66 46 30

384 355 311 244 198 162 103 84 61 43 27

387 361 304 248 199 161 114 90 69 51 36

1

2

No. at risk:

3

Time on Study (months)
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prematurely. In comparison, in our study, maintenance
therapy was given to 3.1% of patients on the observation
arm and 2.3% of patients on the treatment arms received
no P.

The decision to use OS rather than PFS as the primary
outcome was controversial, and in retrospect, considering
the evolution of drug approval/registration to include PFS, a
primary end point of PFS could have been considered. In
this study, maintenance therapy failed to demonstrate an
OS benefit; however, PFS was superior for patients who
received the Pmaintenance. In addition, the treatment with

both the taxanes resulted in significant adverse side effects,
with the progression of sensory neuropathy being the most
significant concern.

Other recent clinical trials evaluating the potential benefit of
maintenance therapy, with bevacizumab, pazopanib, or a
poly (ADP-ribose) polymerase inhibitor, have reported
improved PFS, but no benefit in OS for the general pop-
ulation. Also, numerous trials over the past 3 years have
reported evaluating the use of poly (ADP-ribose) poly-
merase inhibitors in the primary maintenance setting. Each
of these trials demonstrated improved PFS. However, the

TABLE 3. Trials Evaluating Maintenance Therapies for the Treatment of Women Diagnosed With Advanced Ovarian Cancer
Study Reference Experimental Agent PFS HR (95% CI) OS HR (95% CI)

Burger et al17 Bevacizumab 0.72 (0.63 to 0.82) 0.92 (0.73 to 1.15)

Perren et al18 Bevacizumab 0.81 (0.70 to 0.94) 0.81 (0.62 to 1.04)

du Bois et al19/Vergote et al20 Pazopanib 0.77 (0.64 to 0.91) 0.96 (0.81 to 1.15)

Moore et al21 Olaparib 0.30 (0.23 to 0.41) 0.95 (0.60 to 1.53)a

Kim et al22 Pazopanib 1.71 (1.01 to 2.88)

Ray-Coquard et al23 Olaparib plus bevacizumab 0.59 (0.49 to 0.72)

González-Martı́n et al24 Niraparib 0.62 (0.50 to 0.76) 0.70 (0.44 to 1.11)a

Coleman et al25 Veliparib 0.68 (0.56 to 0.83) 1.07 (0.90 to 1.29)a

Abbreviations: HR, hazard ratio; OS, overall survival; PFS, progression-free survival.
aOn the basis of interim analysis.
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only study to date reporting OS is the PRIMA trial although it
was an interim, not final analysis, with HR 0.70 with 95%
CI, 0.44 to 1.11 (Table 3). To date, it is important to note
that most maintenance trials have demonstrated improved
PFS, but not OS.

Information regarding the germline or somatic status of the
patients in this trial was not available or analyzed.

In conclusion, maintenance treatment with P or PP was
associated with GI and neurologic AEs, but neither study
regimen prolonged OS.
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