UC Irvine
UC Irvine Previously Published Works

Title
Secondary Surgical Cytoreduction for Recurrent Ovarian Cancer.

Permalink
https://escholarship.org/uc/item/5zr3v0od3

Journal
The New England Journal of Medicine, 381(20)

Authors

Coleman, Robert
Spirtos, Nick
Enserro, Danielle

Publication Date
2019-11-14

DOI
10.1056/NEJM0al1902626

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/5zr3v0d3
https://escholarship.org/uc/item/5zr3v0d3#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
N Engl J Med. Author manuscript; available in PMC 2020 May 14.

-, HHS Public Access
«

Published in final edited form as:
N Engl J Med. 2019 November 14; 381(20): 1929-1939. doi:10.1056/NEJM0a1902626.

Secondary Surgical Cytoreduction for Recurrent Ovarian Cancer

Robert L. Coleman, M.D., Nick M. Spirtos, M.D., Danielle Enserro, Ph.D., Thomas J. Herzog,
M.D., Paul Sabbatini, M.D., Deborah K. Armstrong, M.D., Jae-Weon Kim, M.D., Sang-Yoon
Park, M.D., Byoung-Gie Kim, M.D., Joo-Hyun Nam, M.D., Keiichi Fujiwara, M.D., Joan L.
Walker, M.D., Ann C. Casey, M.D., Angeles Alvarez Secord, M.D., Steve Rubin, M.D., John K.
Chan, M.D., Paul DiSilvestro, M.D., Susan A. Davidson, M.D., David E. Cohn, M.D.,
Krishnansu S. Tewari, M.D., Karen Basen-Engquist, Ph.D., Helen Q. Huang, M.S., Mark F.
Brady, Ph.D., Robert S. Mannel, M.D.

University of Texas M.D. Anderson Cancer Center, Houston (R.L.C., K.B.-E.); Women'’s Cancer
Center of Nevada, Las Vegas (N.M.S.); NRG Oncology Statistical and Data Management Center,
Roswell Park Cancer Institute, Buffalo (D.E., H.Q.H., M.E.B.), and Memorial Sloan Kettering
Cancer Center and Weill Cornell Medical College, New York (P.S.) — both in New York; the
University of Cincinnati, University of Cincinnati Cancer Institute, Cincinnati (T.J.H.); the Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins University, Baltimore (D.K.A.); Seoul
National University College of Medicine (J.-W.K.), Samsung Medical Center, Sungkyunkwan
University School of Medicine (B.-G.K.), and Asan Medical Center, University of Ulsan College of
Medicine (J.-H.N.), Seoul, and the Research Institute and Hospital, National Cancer Center,
Goyang (S.-Y.P.) — all in South Korea; Saitama Medical University International Medical Center,
Hidaka, Japan (K.F); the University of Oklahoma Health Sciences Center, Oklahoma City (J.L.W.,
R.S.M.); National Surgical Adjuvant Breast and Bowel Project/NRG Oncology, U.S. Oncology
Research, and Metro-Minnesota Community Oncology Research Consortium, Minneapolis
(A.C.C.); Duke Cancer Institute, Duke University Medical Center, Durham, NC (A.A.S.); Abramson
Cancer Center, University of Pennsylvania, Philadelphia (S.R.); Gynecologic Cancer Program,
California Pacific—Palo Alto Medical Foundation, Sutter Research Institute, San Francisco
(J.K.C.); Women and Infants Hospital, Providence, RI (P.D.); the University of Colorado School of
Medicine, Aurora, and Denver Health Medical Center, Denver (S.A.D.); Ohio State University,
Columbus (D.E.C.); and the University of California, Irvine, Orange (K.S.T.).

Abstract

BACKGROUND—Secondary surgical cytoreduction in women with platinum-sensitive, recurrent
epithelial ovarian, primary peritoneal, or fallopian-tube (“ovarian™) cancer is widely practiced but
has not been evaluated in phase 3 investigation.

METHODS—We randomly assigned patients with recurrent ovarian cancer who had received one
previous therapy, had an interval during which no platinum-based chemotherapy was used
(platinum-free interval) of 6 months or more, and had investigator-determined resectable disease
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(to no macroscopic residual disease) to undergo secondary surgical cytoreduction and then receive
platinum-based chemotherapy or to receive platinum-based chemotherapy alone. Adjuvant
chemotherapy (paclitaxel-carboplatin or gemcitabine—carboplatin) and use of bevacizumab were
at the discretion of the investigator. The primary end point was overall survival.

RESULTS—A total of 485 patients underwent randomization, 240 to secondary cytoreduction
before chemotherapy and 245 to chemotherapy alone. The median follow-up was 48.1 months.
Complete gross resection was achieved in 67% of the patients assigned to surgery who underwent
the procedure. Platinum-based chemotherapy with bevacizumab followed by bevacizumab
maintenance was administered to 84% of the patients overall and was equally distributed between
the two groups. The hazard ratio for death (surgery vs. no surgery) was 1.29 (95% confidence
interval [CI], 0.97 to 1.72; P=0.08), which corresponded to a median overall survival of 50.6
month and 64.7 months, respectively. Adjustment for platinum-free interval and chemotherapy
choice did not alter the effect. The hazard ratio for disease progression or death (surgery vs. no
surgery) was 0.82 (95% ClI, 0.66 to 1.01; median progression-free survival, 18.9 months and 16.2
months, respectively). Surgical morbidity at 30 days was 9%; 1 patient (0.4%) died from
postoperative complications. Patient-reported quality of life decreased significantly after surgery
but did not differ significantly between the two groups after recovery.

CONCLUSIONS—In this trial involving patients with platinum-sensitive, recurrent ovarian
cancer, secondary surgical cytoreduction followed by chemotherapy did not result in longer overall
survival than chemotherapy alone. (Funded by the National Cancer Institute and others;
GOG-0213 ClinicalTrials.gov number, NCT00565851.)

THE AMERICAN CANCER SOCIETY HAS EStimated that in 2019 approximately 22,500
women would be diagnosed with epithelial ovarian, primary peritoneal, or fallopian-tube
(“ovarian”) cancer, and 14,000 would die.! Despite the absence of randomized data showing
a survival benefit conferred by primary cytoreductive surgery, meta-analyses support the
approach.2~* Theoretically, maximal surgical effort may help overcome intrinsic drug
resistance, increase drug perfusion, enhance host immunologic response, increase the growth
fraction of tumor cells, and circumvent acquired drug resistance after adjuvant platinum-
based and taxane-based systemic therapy.>~7 Unfortunately, recurrent disease develops in
more than 80% of women. The 10-year rates of disease-free survival among patients with
recurrent disease are abysmal and are below 15%.8

Given the widespread adoption of primary surgical cytoreduction, it is not surprising that the
approach is also strongly considered for patients with recurrent disease — particularly those
who are considered to be candidates for platinum reinduction (e.g., a prolonged treatment-
free interval after platinum therapy) and those with isolated or limited-volume recurrent
disease. Numerous single-institution and multi-institution retrospective reviews and meta-
analyses have bolstered support for the procedure, showing that patients who had the
greatest benefit were those with little or no postoperative residual disease and those
considered to be platinum-sensitive.3%-12 Current guidelines from the National
Comprehensive Cancer Network list secondary cytoreduction as a treatment option for
patients with a treatment-free interval of 6 months or more after a complete remission from
previous chemotherapy.13
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A clear limitation of this body of evidence is bias in patient selection, which is not easily
controlled without a randomized clinical trial. Furthermore, with the availability of
bevacizumab and poly(adenosine diphosphate—ribose) polymerase (PARP) inhibitors as
maintenance medical treatments with proven progression-free survival benefit among
patients with platinum-sensitive, recurrent ovarian cancer who have a response to salvage
therapy, it is important to clarify the role of secondary cytoreductive surgery in this disease.
14-18 Therefore, we designed the Gynecologic Oncology Group (GOG)-0213 trial to assess
whether secondary cytoreduction would increase overall survival among women with
platinum-sensitive, recurrent ovarian cancer who otherwise were considered to be surgical
candidates.

METHODS
TRIAL DESIGN

The GOG-0213 trial is an open-label, phase 3, multicenter, international, randomized
clinical trial designed to assess two clinically relevant hypotheses: that bevacizumab added
to paclitaxel and carboplatin chemotherapy followed by maintenance bevacizumab improves
overall survival (chemotherapy objective) and that secondary surgical cytoreduction in
platinum-sensitive, surgically amenable patients improves overall survival (surgical
objective). The trial design and patient characteristics have been reported previously, as has
the successful assessment of the chemotherapy objective.1* The protocol is available with
the full text of this article at NEJM.org. At trial activation (December 10, 2007), patients
were eligible to participate in both the chemotherapy and surgical components of the trial if
they met the criteria to be considered for secondary cytoreduction. Patients who were not
eligible for the surgical component were enrolled in the chemotherapy component only.
Once the required number of patients was enrolled (674, on August 28, 2011), only patients
meeting surgical eligibility were allowed to enroll. At that point, 107 women had undergone
randomization (in a 1:1 ratio) to surgery or no surgery.

The trial was designed by the authors and supported by the Cancer Therapy Evaluation
Program (CTEP) of the National Cancer Institute (NCI). The data were collected and
analyzed and the manuscript was written by the authors, who vouch for the completeness
and accuracy of the data and for the adherence of the trial to the protocol. All the patients
provided written informed consent. Genentech provided bevacizumab and supplemental
funding support to the GOG through a cooperative research and development agreement
with the NCI but played no role in the collection or analysis of data or its interpretation.

INCLUSION AND EXCLUSION CRITERIA

Patients eligible for the surgical component of the trial had measurable (according to the
Response Evaluation Criteria in Solid Tumors, version 1.0; see the Supplementary
Appendix, available at NEJM.org), platinum-sensitive, recurrent epithelial ovarian cancer
that was deemed by the investigator to be amenable to complete gross resection. All eligible
patients were women 18 years of age or older who had had a complete clinical response to at
least three cycles of primary platinum-based chemotherapy, as assessed by a normal physical
examination, a normal serum cancer antigen 125 (CA-125) value, and, if obtained, negative
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imaging studies. Platinum sensitivity was defined as disease-free survival of 6 months or
more after the infusion of the last cycle of chemotherapy. If maintenance chemotherapy
(e.g., paclitaxel) was administered, a minimum of 6 months since the last infusion was also
required. Similarly, a treatment-free window of 4 weeks or more was required if biologic
therapy (e.g., bevacizumab) or hormonal maintenance therapy was used. Patients were also
required to have adequate renal, hepatic, and bone marrow function, as well as a GOG
performance-status score of 0 to 2 (on a scale from 0 to 4, with higher scores indicating
greater disability). Women who were not medically fit for surgery and those with diffuse
carcinomatosis, ascites, or extraabdominal disease were excluded.

TREATMENT

Patients who were assigned to the surgery group underwent their procedure within 4 weeks
after registration. The objective at surgery was resection of tumor to no gross residuum.
During the assessment of the chemotherapy objective, surgically amenable patients also
underwent randomization (in a 1:1 ratio) to paclitaxel (175 mg per square meter of body-
surface area) and carboplatin (area under the curve [AUC] of 5 mg per milliliter per minute)
intravenously every 3 weeks for six cycles or to paclitaxel-carboplatin (same doses as
above) and bevacizumab (15 mg per kilogram of body weight) every 3 weeks for six cycles.
CTEP approved an amendment on August 29, 2011, to allow the physician’s choice of either
paclitaxel-carboplatin or gemcitabine (1000 mg per square meter on days 1 and 8 every 3
weeks) plus carboplatin (AUC of 4 mg per milliliter per minute, administered every 3
weeks), without or with bevacizumab for six cycles. Two additional cycles were allowed for
patients having a partial response. Patients who were assigned to the bevacizumab group
also received maintenance therapy with bevacizumab (15 mg per kilogram) every 3 weeks
until progression, death, unacceptable toxic effects, or patient voluntary withdrawal. Safety
was monitored during each cycle. The choice of chemotherapy was made at surgical
randomization, and chemotherapy was administered within 6 weeks after registration or 6
weeks postoperatively.

ASSESSMENTS

Baseline imaging with the use of abdominopelvic computed tomography or magnetic
resonance imaging was to be completed during a 28-day window in which chemotherapy
was initiated. Disease was also assessed after cycles 3 and 6 of trial treatment (and after
cycle 8, if administered), every 3 months for 2 years, and then every 6 months thereafter.
Surgical patients underwent radiographic assessment during a 2-week window in which
chemotherapy was initiated. Physical examinations were performed and serum CA-125
levels measured at the beginning of each cycle of chemotherapy; in maintenance, these
procedures were performed every 6 weeks.

Trial treatments were assigned sequentially from lists composed of randomly permuted
blocks. The list of treatments was prepared by the GOG Statistical and Data Center (Buffalo,
New York) and remained concealed during the conduct of the trial. During the chemotherapy
component of the trial, treatment assignments were stratified according to treatment-free
interval (6 to 12 months or >12 months after the last platinum infusion) and participation in
the surgical component of the trial (yes or no). After closure of the chemotherapy

N Engl J Med. Author manuscript; available in PMC 2020 May 14.
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component, treatment assignments were stratified according to previous treatment-free
interval (6 to 12 months or >12 months after the last platinum infusion) and chemotherapy
regimen (paclitaxel—carboplatin, paclitaxel-carboplatin plus bevacizumab, gemcitabine—
carboplatin, or gemcitabine—carboplatin plus bevacizumab).

Patient-reported outcomes included quality of life (score on the Trial Outcome Index of the
Functional Assessment of Cancer Therapy—Ovary; range, 0 to 100, with higher scores
indicating a better quality of life), physical functioning (score on the physical functioning
subscale of the RAND 36-item Short Form Survey; range, 0 to 100, with higher scores
indicating better physical functioning), and surgery-related symptoms (score on a 6-item
subscale assessing surgery-related side effects; range, 0 to 24, with higher scores indicating
less severe symptoms). The assessments took place at six time points: before surgery (for
those patients assigned to cytoreductive surgery), before initiation of chemotherapy, before
cycle 3 (6 weeks after starting chemotherapy), before cycle 6 (15 weeks after starting
chemotherapy), 6 months after starting chemotherapy, and 12 months after starting
chemotherapy. A 5-point difference in score between trial groups was considered to be
clinically meaningful 1

END POINTS

The primary end point, overall survival, was measured from randomization to death from
any cause on an intention-to-treat basis. Data on patients alive at their last follow-up visit
were censored at that time. Investigator-assessed progression-free survival, defined as the
time from randomization to disease progression or death from any cause, was a secondary
end point. Safety analyses, including 30-day surgical morbidity and mortality and treatment-
related adverse events, were reported for patients who received any assigned trial treatment.

STATISTICAL ANALYSIS

The statistical analysis plan for the primary analysis and assessment of patient-reported
outcomes is available with the protocol at NEJM.org.24 During the chemotherapy
component of the trial, in which two-way randomization took place for the subgroup of
surgical candidates, we assumed no interaction between the two randomized treatments
(chemotherapy and surgery). The target enrollment for the surgical component of the trial
was 485 patients and was considered mature for analysis when at least 250 deaths (events)
were reported. The design provided 81% power to assess a true hazard ratio for death of
0.70. This would be associated with a between-group difference in the percentage of patients
alive at 22 months of 11.5 percentage points (61.5% in the surgery group and 50% in the no-
surgery group). A log-rank test, stratified according to the same factors that were used to
balance the treatment assignments, was used to compare the treatment groups with regard to
overall survival. The relative hazard of death was estimated under the assumption of
proportional hazards. All proportional-hazards models were stratified according to the
factors used to balance the treatment assignments (interval during which no platinum-based
chemotherapy was received [platinum-free interval] and previous bevacizumab use) unless
otherwise noted. The percentages of patients surviving at a particular time point were
estimated with the Kaplan—Meier procedure.

N Engl J Med. Author manuscript; available in PMC 2020 May 14.
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An interim analysis of overall survival was prespecified when at least 125 deaths (events)
(50% maturity) were documented. The guideline for monitoring efficacy was determined by
an alpha-spending function, proposed by Lan and DeMets, and harmonizes with the O’Brien
and Fleming group-sequential boundary.29-21 The overall type | error was set at 0.025 (one-
tailed), including the type I error spent for interim analyses. Similarly, the design included
an O’Brien-Fleming-like type Il error spending function for monitoring futility. On May 2,
2017, the trial data were locked for the scheduled interim analysis. At this point, the trial
was fully enrolled, and 130 events were recorded. The interim results indicated that the
boundary for futility had been crossed; subsequently, the data and safety monitoring
committee recommended that the NCI and the trial team release the trial results ahead of the
scheduled maturity of the trial (250 events). For the purpose of this presentation, the trial
data were frozen and locked on April 24, 2019, with 197 events (79% maturity).

From December 6, 2007, through June 9, 2017, a total of 485 patients were randomly
assigned to secondary surgical cytoreduction followed by platinum-based chemotherapy
(240 patients) or to chemotherapy alone (245 patients). All enrolled patients (Fig. 1) were
included in the intention-to-treat analyses for overall and progression-free survival.
Demographic and clinical characteristics of the trial sample and specific disease-distribution
characteristics are presented in Tables S1 and S4. These features were well balanced
between the two groups. Previous bevacizumab exposure was recorded in 55 patients (11%).
The median platinum-free interval was 20.4 months (interquartile range, 13.2 to 34.0) in the
surgery group and 18.8 months (interquartile range, 12.5 to 28.4) in the no-surgery group.

SURGICAL OUTCOMES

Of 240 patients assigned to surgery, 225 eligible patients (94%; 15 declined surgery)
underwent secondary cytoreduction (per-protocol cohort) and 221 had operative reports
confirming the postoperative tumor residual (4 were excluded for pending data). With the
inclusion of the 15 eligible patients with measurable disease who were assigned to
secondary cytoreductive surgery but did not undergo the procedure, the percentage of
patients who had complete gross resection was 63% (150 of 239, excluding 1 without
surgical results). Among women who were assigned to surgery, underwent the procedure,
and had information on residual disease, the percentage who had complete gross resection
was 67% (150 of 224). Characteristics of surgical procedures and surgical patients are
presented in Table 1 and are noteworthy for a low incidence of aborted procedures (8
patients, 4%), low 30-day morbidity (20 patients, 9%), and low 30-day mortality (1 patient,
0.4%).

ADJUVANT CHEMOTHERAPY

The median time to chemotherapy initiation in the surgery group was 40 days (interquartile
range, 28 to 51), as compared with 7 days (interquartile range, 4 to 11) in the no-surgery
group. Most patients (408 of 485, 84%) received concomitant and maintenance
bevacizumab; the paclitaxel-platinum combination was preferred (337 of 485, 69%). The

N Engl J Med. Author manuscript; available in PMC 2020 May 14.
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use of each regimen was similar within each randomized cohort. Adverse events and adverse
events of special interest were consistent with previous reports related to the chosen
chemotherapy and bevacizumab.141> No new safety signals were seen. Three deaths were
considered by the investigator to be “at least possibly” related to the trial treatment (either
surgery or chemotherapy). Two deaths in the no-surgery group were due to cardiopulmonary
arrest, and one death in the surgery group was due to a pulmonary embolus (postoperative,
pre-chemotherapy). Three additional deaths were not considered to be treatment-related.
(For details on chemotherapy regimens and adverse events of special interest, see Tables S2
and S3.)

PATIENT-REPORTED OUTCOMES

Patients in the surgery group reported a significant decrease in quality of life (Fig. 2) and
physical functioning and an increase in surgery-related symptoms immediately after
secondary cytoreduction. However, there was no significant interaction between treatment
group and time point and no significant difference between the groups, on average, over
assessment time points, which indicates that the surgery group and the no-surgery group did
not differ overall in any of the patient-reported outcomes.

EFFICACY RESULTS

As of April 24, 2019, a total of 197 deaths had occurred, and 135 patients (56%) in the
surgery group were still alive, as compared with 153 (62%) in the no-surgery group. The
median follow-up at data lock was 48.1 months. The adjusted hazard ratio for death (surgery
vs. no surgery) was 1.29 (95% confidence interval [CI], 0.97 to 1.72; P=0.08), which
corresponded to a median overall survival of 50.6 months and 64.7 months, respectively
(Fig. 3A). The percentage of patients surviving at 3 years was 67% (95% ClI, 60 to 74) in the
surgery group and 74% (95% ClI, 68 to 81) in the no-surgery group.

The adjusted hazard ratio for disease progression or death (surgery vs. no surgery) was 0.82
(95% Cl, 0.66 to 1.01), which corresponded to a median progression-free survival of 18.9
months and 16.2 months, respectively (Fig. 3B). The percentage surviving without
progression at 3 years was 29% (95% Cl, 22 to 35) in the surgery group and 20% (95% Cl,
15 to 26) in the no-surgery group.

Figure 4 presents the subgroup analysis for overall survival among the stratification
variables and patient demographic characteristics. (See Fig. S1 for progression-free
survival.)

An ad hoc, exploratory analysis evaluating the effect of complete gross resection on overall
and progression-free survival was conducted within the surgical population (239 patients),
with adjustment for platinum-free interval and previous bevacizumab use and number of
metastatic sites. Complete gross resection (in 150 patients), as compared with incomplete
resection (in 89 patients), was associated with longer overall survival (hazard ratio for death,
0.61; 95% Cl, 0.40 to 0.93; median overall survival, 56.0 months vs. 37.8 months) and
longer progression-free survival (hazard ratio for disease progression or death, 0.51; 95% Cl,
0.36 to 0.71; median progression-free survival, 22.4 months vs. 13.1 months) (Fig. S2).

N Engl J Med. Author manuscript; available in PMC 2020 May 14.
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However, a comparison of the complete gross resection subpopulation (150 patients) with
the entire no-surgery group (245 patients) did not show a benefit with respect to overall
survival (hazard ratio for death, 1.03, 95% CI, 0.74 to 1.46; median overall survival, 56.0
months and 64.7 months, respectively), although there was a benefit with respect to
progression-free survival (hazard ratio for disease progression or death, 0.62; 95% CI, 0.48
to 0.80; median progression-free survival, 22.4 months and 16.2 months, respectively) (Fig.
S3). Similarly, patients from South Korea accounted for nearly half the trial population, and
their aggregate incidence of complete gross resection of 65% did not have a meaningful
effect on overall survival (hazard ratio for death excluding the South Korean cohort, 0.92;
95% CI, 0.33 to 2.52).

DISCUSSION

In this prospective, randomized, multinational, phase 3 clinical trial of secondary surgical
cytoreduction in women with resectable, platinum-sensitive, recurrent ovarian cancer, we
found that the procedure followed by chemotherapy did not result in longer overall survival
than chemotherapy alone. The median progression-free survival was numerically longer in
the surgery group than in the no-surgery group, but the hazard ratio for disease progression
or death did not indicate that surgery plus chemotherapy was superior to chemotherapy
alone. Although patients who underwent surgery appeared to benefit from complete gross
resection, we did not find that surgery itself had an overall survival benefit over
chemotherapy alone, even when restricting the analysis to patients who had complete gross
resection (67% of patients undergoing surgery). As expected, patients who underwent
cytoreductive surgery reported a significant decline in quality of life and patient-reported
outcomes immediately after the procedure; by 6 weeks, they reached parity with patients
who did not undergo surgery, and they maintained parity at subsequent assessments. Our
findings call into question the merit of surgical cytoreduction in this population, and the
shorter overall survival in the surgery group than in the no-surgery group (range in relative
hazard for death, 3% lower risk to 72% higher risk) among the intention-to-treat population
underscores the importance of formally assessing the value of the procedure in clinical care.

Three key items should be considered with these findings. First, clinical trials evaluating a
surgical intervention are extremely difficult to perform owing to inherent bias in patient
selection and investigator interpretation of preexisting data. The issue is compounded when
no data from prospective, randomized trials that control for relevant prognostic factors are
available to properly inform decision making. Evidence of patient selection for
randomization was evident in the current trial, because enrollees had relatively limited tumor
volume. More than half the patients who were considered for this trial had two or fewer sites
of recurrent disease (data not shown), which reflects the investigator intent of achieving
complete gross resection. In addition, patients were substantially platinum-sensitive, with a
median platinum-free interval of 20.4 months. The effect of these two factors may have
diluted an independent surgical effect.

Second, previous results from this trial (chemotherapy component) and others have validated
the clinical effect of adjuvant and maintenance bevacizumab among women treated with
second-line, platinum-based chemotherapy (with respect to response, progression-free

N Engl J Med. Author manuscript; available in PMC 2020 May 14.
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survival, and overall survival).1415 Besides the 53 patients assigned to receive no
bevacizumab in the chemotherapy component, only 24 of the 432 additionally enrolled
patients (6%) did not receive bevacizumab by choice at the time of randomization. The
effect of bevacizumab use on overall survival among the randomized population is presented
in Figures S4A and S4B. Although a detriment in overall survival was observed among those
undergoing surgery but not receiving bevacizumab, it is unknown whether patients not
receiving bevacizumab at the time of either randomization were less likely to receive it in
subsequent lines of therapy; such an imbalance could affect long-term outcomes.
Furthermore, selection of highly active chemotherapy may have masked an incremental
benefit from surgery, similar to the evaluation of bevacizumab combinations in frontline
therapy.22:23 Although a slight difference in the time to the first dose of chemotherapy was
seen between the surgery group and the no-surgery group, a landmark analysis assessing the
delay in initiation of chemotherapy in the surgery group was not associated with an increase
in the hazard of death (data not shown).

Third, the median overall survival for the entire trial cohort was nearly three times longer
than expected when the trial was designed. The precise reasons for this are unknown but are
probably related to improvements in clinical care and the availability of more effective
treatments, particularly those in selected populations (e.g., use of PARP inhibitors in patients
with tumors with alterations in BRCAI or BRCAZ2). Extended postprogression survival can
dilute the treatment effect measured according to progression-free survival by reducing
statistical power to assess overall survival and enabling a higher likelihood of intervening
treatment.24:25

At least three other ongoing phase 3 trials are comparing surgery and chemotherapy with
surgery alone: DESKTOP-III (ClinicalTrials.gov number, NCT01166737), Surgery for
Ovarian Cancer Recurrence (SOCceR; Netherlands Trial Register number, NL3137), and
Surgery or Chemotherapy in Recurrent Ovarian Cancer (SOC 1; NCT01611766). The
DESKTOP-III trial, now fully enrolled, has a design similar to that of the GOG-0213 trial,
with overall survival as its primary end point.

The trials differ with respect to patient-selection criteria and adjuvant therapy. The
DESKTOP-III trial uses a selection criteria algorithm (Arbeitsgemeinschaft
Gynaekologische Onkologie [AGO] score) based on a performance status of 0 on the
Eastern Cooperative Oncology Group scale (range, 0 [no disability] to 5 [death]), ascites of
less than 500 ml, and complete gross resection at primary surgery, which was shown to
predict complete resection in more than 66% of patients undergoing secondary
cytoreduction.26:27 The SOC-1 trial is using the iIMODEL scoring algorithm to select
patients for randomization. The use of the DESKTOP selection criteria algorithm in the
DESKTOP-III trial has led to complete gross resection in 68% of the patients, a percentage
similar to that in the GOG-0213 trial (67% in the per-protocol cohort).28 Maturity of the
DESKTOP-III trial and other trials will shape the debate on the value or merit of surgery in
this patient population.

In conclusion, secondary surgical cytoreduction in patients with platinum-sensitive,
recurrent epithelial ovarian cancer selected according to these criteria appears to be feasible,
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with acceptable postoperative morbidity, but did not result in longer overall survival than no
surgery. The hazard ratio for disease progression or death did not indicate that surgery plus
chemotherapy was superior to chemotherapy alone.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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485 Patients were enrolled
212 Were from South Korea (1 residing
in Russia)
17 Were from Japan
256 Were from the United States

J,

485 Underwent randomization

240 Were assigned to undergo
cytoreductive surgery

245 Were assigned to undergo
surveillance (no surgery)

225 Underwent surgery
15 Did not undergo surgery

240 Underwent surveillance
5 Underwent surgery

240 Were included in the intention-to-
treat analysis
12 Were lost to follow-up
or withdrew consent
135 Were alive at last contact

245 Were included in the intention-to-
treat analysis
5 Were lost to follow-up
or withdrew consent
153 Were alive at last contact

Figure 1. Randomization and Follow-up.
Patients who were included in the intention-to-treat analysis were evaluated for overall

survival and progression-free survival.
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Better 1

Quality
of Life

A

FACT-O TOI Score

Least-Squares Mean (+SE) Score
Cytoreductive surgery
No surgery

00+
80 Cytoreductive surgery
W a
70 No surgery
60
50
40
0
Baseline After 6 Wk 15 Wk 6 Mo 12 Mo
surgery
Time of Assessment
68.4+1.3 68.8+1.3 73.4x1.3 75.6+1.3
69.3+1.3 68.8x1.3 72.5+1.3 73.9+1.4

Figure 2. Quality of Life.
The plot lines represent the patient-reported scores on the Trial Outcome Index of the

Functional Assessment of Cancer Therapy—Ovary (FACT-O TOI). Scores range from 0 to
100, with higher scores indicating a better quality of life. The estimates of least-squares
mean scores were obtained from a fitted mixed model that was adjusted for pre-treatment
score (baseline score), chemotherapy received, the country in which the treatment was given,
the interval during which no platinum-based chemotherapy was used (platinum-free interval)
before recurrence (6 to 12 months vs. >2 months), and the patient’s age at enrollment.
Surgery was associated with significantly lower postoperative FACT-O TOI scores. The
scores were similar in the two groups at 6 weeks after treatment and at every subsequent

assessment.
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A Overall Survival
100
904 Median
No. of No. of Overall
80 Deaths  Patients  Survival
mo
g Cytoreductive 105 240 50.6
S 604 N —._No surgery Surgery
= - No Surgery 92 245 64.7
< 504 S
w0
= ]
2 404 Cytoreductive
[\
s 30 surgery
20
104
0 T T T T T T 1
0 12 24 36 48 60 72 84
Months since Randomization
No. at Risk
Cytoreductive 240 205 157 98 67 41 23 14
surgery
No surgery 245 217 172 124 75 50 28 16
B Progression-free Survival
100
904 Median
No.of  No.of  Progression-free
30 Events  Patients Survival
i mo
70 Cytoreductive 163 240 18.9
60 Surgery
No Surgery 191 245 16.2

Patients Alive and without Progression (%)
v
o
1

Cytoreductive
surgery

-y

No surgery T - o - .

40+
304
20+
10+
0 |
0 12
No. at Risk
Cytoreductive 240 152
surgery

No surgery 245 153

24 36 48 60 72 84

Months since Randomization

68 38 22 13 10 6

68 36 19 8 6 5

Figure 3. Overall Survival and Progression-free Survival.
Shown are overall survival (primary outcome; Panel A) and progression-free survival (Panel

B) among patients randomly assigned to surgical cytoreduction and chemotherapy
(cytoreductive-surgery group) or chemotherapy alone (no-surgery group).
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No. of
Subgroup Deaths Hazard Ratio for Death (95% Cl)
Age E
<65 yr 129 H—— 1.29 (0.91-1.82)
=65 yr 68 —_— 1.27 (0.79-2.04)
Ethnic group :
Non-Hispanic white 119 I-E-—-—i 17378(0.95=1.97)
Non-Hispanic black 13 I ; ! 1.11 (0.37-3.32)
Hispanic 8 [ 1.98 (0.47-8.30)
Asian or Pacific Islander 55 e 1.10 (0.65-1.87)
Country E
United States 151 P 1.45 (1.05-2.00)
South Korea 41 [ | 0.97 (0.53-1.79)
Japan 5 T | 0.33 (0.04-2.97)
Histologic type E
Serous 165 e | 1.40 (1.03-1.90)
Clear cell 5 1.36 (0.23-8.19)
Endometrioid 13 ) g 0.76 (0.24-2.48)
Other 14 | 0.59 (0.21-1.69)
Platinum-free interval :
6-12 mo 55 P 0.92 (0.54-1.56)
>12 mo 142 L 1.43 (1.03-2.00)
Previous bevacizumab use E
Yes 34 I y i 1.37 (0.70-2.69)
No 163  —— 1.27 (0.93-1.72)
Chemotherapy regimen 1
Carboplatin—gemcitabine 7 I : 2.28 (0.51-10.28)
Carboplatin—gemcitabine+ 33 H i 1.89 (0.93-3.86)
bevacizumab i
Carboplatin—paclitaxel 48 E I 2.30 (1.29-4.10)
Carboplatin—paclitaxel+ 109 e 0.95 (0.65-1.38)
bevacizumab :
No. of sites E
1 62 —_ 1.32 (0.79-2.18)
2 36 b | 1.32 (0.68-2.53)
>2 99 —_— 1.23 (0.83-1.83)
Disease site E
Liver 23 [ : ! 0.89 (0.39-2.01)
Extraabdominal 19 I : i 1.08 (0.44-2.66)
Both 4 [ : 3.50 (0.48-25.34)
Other 151 —— 1.36 (0.99-1.88)
0.I25 0.]50 0.I67 1.I00 1.I50 2.2)0 4.60
Surgery Better No Surgery Better

Figure 4. Subgroup Analysisfor Overall Survival.

Shown are hazard ratios for the effect of cytoreductive surgery on overall survival according
to stratification variables (chemotherapy regimen and platinum-free interval) and patient
characteristics. The results of statistical testing of the interaction between treatment and

subgroup factors suggest reasonable consistency of the treatment effect within

randomization strata as well as demographic and prognostic subgroups. Ethnic group was

reported by the patients.
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Table 1.

Characteristics of Surgical Procedure and Surgical Patients.

Characteristic Value
Estimated blood loss

Patients included in analysis — no. 192

Median (interquartile range) — ml 200 (100-498)

Range — ml 5-3900
Transfusion — no./total no. (%) * 171215 (8)
Bowel resection — no./total no. (%) 62/221 (28)
Stoma — no./total no. (%) 4/221 (2)
Perioperative thrombosis — no./total no. (%) t 3/225 (1)
Procedure aborted — no./total no. (%) 8/221 (4)
Surgery-related adverse events at 30 days — no./total no. (%)7  20/225(9)
Death at 30 days — no./total no. (%) 1/225 (0.4)
Repeat laparotomy — no./total no. (%) 0/225

*
The amount of blood that was transfused ranged from 1 to 14 units.

Page 16

fData are for cases that were considered by the investigator to be at least possibly due to surgery, that were of grade 3 or higher, and that occurred

before the onset of chemotherapy.
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