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Abstract
Objectives—A SWOG/GOG phase 3 trial exploring the impact of 12-monthly cycles of paclitaxel
given to patients with advanced ovarian cancer who achieved a complete response to primary
chemotherapy was discontinued by the Data Safety and Monitoring Committee when a prospectively-
defined interim analysis revealed a highly statistically significant improvement in progression-free
survival (PFS). At study closure, it was too early to assess the impact on overall survival.

Methods—Patients (n = 296) received either 3 or 12 monthly cycles of paclitaxel (175 mg/m2 over
3-hours).

Results—Of the 146 patients on the 3-cycle arm, 9 (6%) received > 3-cycles. Median (12 versus 3
cycle; intention-to-treat analysis) updated PFS (all pts) 22 versus 14 months, p=0.006; overall
survival (all pts) 53 versus 48 months, p=0.34.

Conclusion—Twelve cycles of single agent maintenance paclitaxel significantly improves PFS.
Explanations for the lack of a favorable influence on overall survival include: (a) treatment at relapse
equalized outcome; (b) the sample size was insufficient to reveal a difference; (c) “crossover” of
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patients from 3 cycles to longer treatment masked a potential difference. An ongoing phase 3 trial
will hopefully provide a definitive answer to the question of the impact of this maintenance strategy
on overall survival.

Introduction
In an effort to improve the survival of women with advanced ovarian cancer who have been
shown to be without clinical evidence of disease following the completion of primary platinum-
paclitaxel chemotherapy, the Southwest Oncology Group (SWOG) and the Gynecologic
Oncology Group (GOG) initiated a randomized phase 3 trial which explored the potential
efficacy of administering an additional year (12 monthly cycles) of single agent paclitaxel in
this setting [1].

The rationale for this investigative strategy included: (a) potential for clinically-relevant
continued tumor cell kill for this known cycle-specific cytotoxic agent [2–4]; (b) theorized
anti-angiogenic properties of paclitaxel [5]; (c) demonstrated safety associated with delivery
of the agent for > 1 year, with no reports of secondary malignancies or severe organ dysfunction
(with the exception of peripheral neuropathy) developing due to “chronic use” [6–8]; and (d)
limited retrospective (non-randomized) data suggesting prolonged paclitaxel administration in
the second-line setting may be capable of substantially delaying subsequent disease progression
for extended periods [6].

When a prospectively defined interim analysis of this study (SWOG-9701/GOG-178)
performed upon entry of approximately one-half of the planned patient population revealed
“extreme differences” in progression-free survival (PFS) in favor of the administration of 12
monthly cycles of single agent paclitaxel, compared to 3-cycles (median PFS 28 months versus
21 months, p = 0.0023; HR 0.43), the SWOG Data Safety and Monitoring Committee (DSMC)
elected to close the trial and inform all patients of the outcome [1]. At the time of closure of
this trial there were an insufficient number of deaths (n = 17) to draw any conclusions regarding
the potential impact of extended paclitaxel therapy on overall survival in this clinical setting.

With the passage of several years since the closure of this provocative trial, and with the
occurrence of additional deaths, it is appropriate to now report the observed impact on overall
survival associated with this novel management strategy.

Materials and Methods
Study design

The patient population, eligibility criteria, treatment schema, and dosage modifications for this
trial, as well as the toxicity profile associated with extended paclitaxel therapy (12-monthly
treatments) have previously been described in detail [1]. Therefore, in this manuscript, the
study design will only be outlined in brief.

Patients eligible for entry into this multi-center randomized phase 3 trial had to have a
histologically-confirmed diagnosis of advanced ovarian cancer or primary carcinoma of the
peritoneum. They were required to have attained a clinically-defined complete response to 5–
6 cycles of a primary platinum (either cisplatin or carboplatin) plus paclitaxel chemotherapy
regimen (e.g., normal CT scan of the abdomen/pelvis, normal physical examination, CA-125
antigen level ≤ 35, no symptoms suggestive of the presence of active disease). Individuals with
a neuropathy of > grade 1 in severity following the primary chemotherapy regimen were not
permitted entry into this trial.
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Patients were randomized to receive either 3 or 12-cycles of single agent paclitaxel, delivered
at a dose of 175 mg/m2 (infused over 3-hours) on an every 28-day schedule. Patients
experiencing excessive toxicity would have treatment delayed for a maximum of 2 weeks until
the side effect had resolved to baseline, with subsequent paclitaxel cycles delivered at a dose
of 135 mg/m2. Patients developing a grade 3 neuropathy had treatment discontinued.

(Note: Due to a somewhat higher “drop-out rate” on the 12-cycle study arm, not specifically
due to the development of treatment-related side effects, the study was modified to lower the
initial dose of paclitaxel in both arms to 135 mg/m2. This treatment amendment became
operational only a few months prior to the trial’s permanent closure by the DSMC. Thus, very
few patients entered into this trial actually had therapy initiated at this lower dose level.)

Statistical considerations
The study was originally designed with progression–free survival as the primary endpoint and
the sample size goal was 450 patients [1]. Should there be a true 12 versus 3-cycle death hazard
ratio of 0.67 for overall survival (i.e. a 50% increase in median survival), 191 events would be
needed to detect a statistically significant difference with a 0.80 power. There were 164 events
at the time of the current analysis and the power to detect the above difference is approximately
75%.

However, as a result of the early enrollment termination and a decreasing event rate, three or
more additional years of follow-up would be needed to reach the 191-event count. Due to the
understandable major interest in the oncology community in the potential implications of the
highly favorable progression-free survival results of this trial, a decision was made to analyze
and publish the data at this time in order to provide some information regarding the impact of
this management strategy on overall survival.

It should also be noted that it is highly unlikely that the survival outcomes reported here will
change with additional follow-up. Based on simulations (n=1000), if the observed hazard rates
continue over the next 3 years, then the conditional power to detect a 50% increase in median
overall survival (with p ≤ 0.05) is 4% (95% CI: 3–5%). However, if over the next 3 years the
observed death hazard ratio between the arms is 0.67 among the remaining patients, then the
conditional power is 26% (95% CI: 23%–29%). Finally, assuming a death hazard ratio of 0.5
over the next 3 years, the conditional power is 56% (95% CI: 53–59%).

To maintain the randomization balance, all patients are analyzed according to the intent-to-
treat principle (i.e., by randomized treatment assignment). Both unadjusted analysis and Cox
model analysis were performed. The latter took into account randomization stratification
factors: prior paclitaxel schedule (< 24 hours versus ≥ 24 hours), disease state at diagnosis
(optimal stage III, suboptimal stage III, stage IV), and age (≤ 65 versus > 65).

All p values included in this report are 2-sided.

Based on recently reported highly provocative findings of ‘normal range’ CA-125’s predictive
ability for PFS [9], exploratory analyses adding baseline CA-125 to the Cox model were
conducted.

Results
A total of 308 patients enrolled to this multi-center cooperative group trial when it closed on
December 1, 2001 [1]. Twelve patients were found to be ineligible by central review. The
remaining 296 patients (146 on the 3-cycle arm and 150 on the 12-cycle arm) were evaluable.
Of these 296 evaluable patients, 294 had baseline CA-125 data available.
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Protocol deviation was recorded for one patient randomized to the 12-cycle arm who refused
all protocol treatment. In addition, subsequent to the DSMC’s decision for early study
termination and disclosure of PFS results, nine patients (6%) on the 3-cycle arm continued
treatment beyond the 3 cycles. These ten patients were excluded from toxicity evaluations.

Serious toxic events observed on this protocol are outlined in Table 1. There was a higher
incidence of grade 2 and 3 neuropathy, and grade 3 pain (presumably due to neuropathy) in
the 12-cycle treatment arm.

In an updated analysis, patients treated with 12 cycles of single agent paclitaxel experienced
a statistically significant improvement in PFS (median: 22 months versus 14 months;
unadjusted p value= 0.006) (Figure 1).

In a Cox model analysis adjusting for stratification factors, the 12 versus 3-cycle treatment
hazard ratio for PFS is 0.68 (p=0.004). The same hazard ratio is 0.70 (p= 0.01) when baseline
CA-125 is added to the model. In an exploratory analysis there was no indication that the
magnitude of this treatment effect was different between the baseline CA-125 groups
(interaction p = 0.59).

The median overall survival is 53 months for the12-cycle arm and 48 months for the 3-cycle
arm with an unadjusted p value of 0.34 (Figure 2). In a Cox model analysis adjusting for
stratification factors, the 12 versus 3-cycle treatment hazard ratio is 0.88 (p= 0.40). The same
hazard ratio is 0.96 (p = 0.78) when baseline CA-125 is added to the model.

However, in an exploratory subset analysis by Cox models adjusting for stratification factors,
the 12-cycle versus 3-cycle hazard ratio is 0.65 (p=0.07) for patients with baseline CA-125 <
10 (n=171). In this subset, the median survival was 79 months for patients on the 12-cycle arm
versus 54 months for patients on the 3-cycle arm. In the subset of patients with CA-125 > 10
(n=123), the 12-cycle versus 3-cycle hazard ratio is 1.27 (n=0.28) with median overall survival
estimates of 40 months and 46 months, respectively. Furthermore, the interaction term between
treatment and CA-125 had a p-value of 0.06. Although it must be stressed that this was merely
an exploratory analysis, it suggests a possible differential treatment effect in terms of overall
survival between the baseline CA-125 groups.

Discussion
Multiple attempts to improve the survival of patients with solid tumors by extending the
duration of treatment, including with platinum-based chemotherapy in advanced ovarian
cancer, have generally (but not universally) failed to demonstrate clinical utility of this
management approach [10–13].

Thus, the initial finding of a significant impact of 12 cycles of single agent monthly paclitaxel
on the median PFS (7 months) in advanced ovarian cancer in women who had attained a
clinically-defined complete response to a regimen which included paclitaxel was met, by some,
with genuine disbelief [1]. For example, it was stated by several commentators that the initial
analysis of PFS was based on a total of only 54 events. Overall, there are approximately four
times as many PFS events now (224) as there were in the initial analysis (54). PFS between
the study arms continues to be highly statistically significant.

Others expressed a feeling that even with this substantial modification in the pattern of disease
recurrence, such treatment was not justified in the absence of a documented improvement in
overall survival, due to the potential toxicities (principally neuropathy) associated with this
therapeutic regimen. That subsequently reported ovarian cancer studies, with somewhat
different designs compared to the current trial, failed to reveal any benefit associated with
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administering single agent topotecan after the completion of a primary platinum/paclitaxel
chemotherapy program has only heightened concern for the apparent uniqueness of the effects
associated with “maintenance” paclitaxel [14].

It should also be noted that another ovarian cancer randomized single agent paclitaxel
maintenance chemotherapy trial, with a smaller patient population (approximately 100 women
in a “clinically-defined complete response”) and a shorter duration of therapy (every 3-weeks
for 6 cycles) failed to reveal evidence of improvement in outcome associated this strategy
[15].

What can be concluded from this analysis of survival from the SWOG-9701/GOG-178 study?
As predicted by many, it is unfortunately clear that the total sample size available for an
evaluation of overall survival is simply inadequate to make any definite statements regarding
the impact of this management approach. This analysis is confounded by the fact a number of
patients (6%) randomized to the 3-cycle arm actually received more prolonged (> 3 cycles)
treatment with paclitaxel, based on the reported results leading to closure of the study by the
DSMC.

It is relevant to note here that the GOG is conducting a confirmatory trial for the current study.
The importance of this effort in further documenting both the impact of taxane “maintenance”
therapy on PFS, and (most importantly) overall survival in advanced ovarian cancer, cannot
be overstated.

Of interest, an exploratory analyses performed on the data generated from this trial, but not
prospectively defined when this study was designed, regarding the impact of extended
paclitaxel treatment for patients with a baseline (pre-maintenance therapy) CA-125 antigen
level of ≤ 10 is potentially of clinical relevance. As Figure 3 shows, even within the traditionally
regarded ‘normal’ range (i.e. ≤35), baseline CA-125 is highly predictive of survival (Cox model
p=0.01 including treatment and stratification factors).

It is reasonable to speculate the patient population with baseline CA-125 antigen levels ≤ 10
had the lowest total body burden of residual malignant cells. These data support the provocative
concept that 12 additional monthly cycles of single agent paclitaxel may be sufficient to
produce a major favorable impact on survival (both progression-free and overall) with this
extent of persistent microscopic and macroscopic cancer, but not when larger volumes are
present. It will be important to evaluate this specific issue in the ongoing GOG paclitaxel
maintenance chemotherapy trial. Of course, it is relevant to also acknowledge that patients
with the lowest baseline CA-125 levels experience a superior outcome, independent of the
subsequent delivery of any maintenance strategy (9).

Finally, how might the survival results (both PFS and overall) from this phase 3 trial be utilized
by oncologists, and their patients with advanced ovarian cancer who are found to have achieved
a clinically-defined complete response to platinum-taxane chemotherapy? If a patient has not
experienced excessive toxicity from primary treatment (e.g., grade 2–3 neurotoxicity), and she
wishes to consider a management option to prolong the time to disease progression (both
objective and symptomatic), and possibly improve overall survival, it is appropriate to discuss
with her the following:

a. This multi-center randomized study has shown that the administration of up to 12-
cycles of single agent paclitaxel delivered on a monthly schedule may significantly
delay the time to disease progression.

b. The “cost” of continuing treatment will include alopecia until treatment is stopped,
the risk of the initial development, or worsening, of a peripheral neuropathy, and the
need for monthly office visits to receive intravenous paclitaxel.
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c. Unfortunately, based on existing data it is not possible to determine whether, or not,
this management strategy will favorably impact overall survival.
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Figure 1.
Updated PFS (12 versus 3 cycles of single agent paclitaxel)
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Figure 2.
Overall survival (12 versus 3 cycles of single agent paclitaxel)
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Figure 3.
Overall survival by CA-125 (≤10 versus >10 – 35)
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TABLE 1
TOXICITY

3-cycle arm (n=136) 12-cycle arm (n=149)

Grade 4 hematologic 13 (10%) 7 (5%)

Grade 2 neurologic 20 (15%) 35 (23%)

Grade 3 neurologic 1 (1%) 9 (6%)

Grade 3 pain 1 (1%) 6 (4%)
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