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Abstract

Purpose—To compare self-reported quality of life (QOL) in patients who did versus did not
undergo interval secondary cytoreduction after initial surgery and combination chemotherapy for
advanced ovarian cancer and to assess the association between baseline QOL scores and survival.

Patients and Methods—Consenting patients participating in a Gynecologic Oncology
Group (GOG) phase Il treatment trial (GOG 152) completed the Functional Assessment of
Cancer Therapy—Ovarian (FACT-0) questionnaire and treatment-specific supplemental questions
at the third and sixth chemotherapy cycles and at 6 and 12 months after starting treatment.

Results—For all patients, QOL decreased approximately 1 unit from the first to second
assessment. Significant improvement observed at 6 months (£ < .001) was sustained at 12 months,
with no appreciable between-group difference. The baseline FACT-O score was associated with
overall survival (P=.048) but not progression-free survival. Less neurotoxicity was reported
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among patients who did (38.4%) versus did not (54.0%) undergo interval secondary cytoreduction
at the third assessment (P =.005), and older patients experienced more long-term effects.

Conclusion—This is the first multicenter randomized trial in ovarian cancer to longitudinally
examine self-reported QOL and establish a predictive value of baseline QOL on survival,
attributed primarily to the lowest-scoring quartile. Although interval secondary cytoreduction
resulted in no notable long-term difference, a clinically significant improvement was seen in both
arms at 6 and 12 months after starting therapy. Interestingly, there were fewer complaints of
neurotoxicity at 6 months among patients who did versus did not undergo interval secondary
cytoreduction.

INTRODUCTION

Several previous trials have suggested that standard management of advanced ovarian cancer
should include initial surgery for staging and debulking of gross tumor, followed by
combination chemotherapy with a platinum agent and a taxane.1=3 These studies were
primarily concerned with traditional outcomes including tumor response, survival, and
physician-rated toxicity. Because of the complex relationship between treatment efficacy and
toxicity and the diverse assumptions and expectations for treatment held by patients with
cancer, the comprehensive measurement of health status has become an important and
appropriate component of many clinical trials. Therefore, outcome evaluation in oncology
research has evolved to include a broader, multidimensional quantification of patient
functional status, termed quality of life (QOL).4-5

The benefit of interval secondary cytoreduction for suboptimally debulked epithelial ovarian
cancer patients is controversial. To prospectively evaluate its clinical impact, the
Gynecologic Oncology Group (GOG) conducted a randomized trial (GOG 152) comparing
cisplatin (75 mg/m?2) and paclitaxel (135 mg/m?2) with or without interval secondary
cytoreduction including, as a secondary end point, the effect of treatment on patient-reported
QOL, which is the subject of this report.

Treatment results of GOG 152 report a median tumor diameter of 2 cm at the time of
secondary surgery. Ninety-three percent of patients who were randomly assigned to receive
interval secondary cytoreduction actually underwent the procedure. The majority of patients
(93% of patients who underwent surgery and 98% of patients who did not undergo surgery)
received three additional cycles of chemotherapy. In patients who did receive interval
secondary cytoreduction, median time to progression or death and median survival time
were 10.5 and 33.9 months, respectively, compared with 10.7 and 33.7 months, respectively,
in patients who did not receive interval secondary cytoreduction; thus, secondary surgery did
not appreciably increase overall survival after initial maximal surgical cytoreduction.
Adverse effects were similar in the two groups, although 16% of patients in the secondary
surgery group versus 26% of patients in the no surgery group experienced grade 2 or higher
peripheral neuropathy. These results were in contrast to an earlier published trial in which
increases in median progression-free survival (PFS) and overall survival were observed with
chemotherapy plus interval secondary cytoreduction; however, the authors suggest that the
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differences could be related to use of dissimilar chemotherapy agents, differing degrees of
surgical aggressiveness, or amount of residual disease after primary surgery.6A

Because psychological, physical, and functional disruptions are prominent and frequently
enduring,”~2 QOL has been examined in several single-institution studies of patients with
advanced ovarian cancer. This literature points out the need to prospectively examine QOL
concurrently with treatment to best determine which therapies are most likely to provide
meaningful extensions of life. Prospective studies of patients with breast, lung, and mixed
advanced cancers indicate that QOL and performance status (PS) can be prognostic.10-13 At
the time of this report, these relationships had not been examined in patients with advanced
ovarian cancer. To our knowledge, this is the first multicenter study to longitudinally
examine QOL as a potential predictor of survival in this patient population. This predictor of
survival, examined in a large homogeneous ovarian cancer cohort, can provide valuable
information for treatment planning and assessment of relative treatment benefit in future
trials.

PATIENTS AND METHODS

The institutional review boards of participating institutions reviewed and approved the
treatment and QOL components of the protocol before enrolling patients. All patients
provided written informed consent consistent with federal, state, and local requirements
before receiving protocol therapy.

Patients and Protocol Treatment

Patients with stage I11 or IV ovarian carcinoma (confirmed by central pathology review) who
had residual tumor exceeding 1 cm in diameter after having received maximal debulking
surgery were eligible if they met all other criteria including physician-rated PS of 0 (fully
functional) to 2 (requiring rest up to 50% of the day) according to GOG criteria; life
expectancy of at least 8 weeks; no history of prior cancer, chemotherapy, or radiotherapy; no
infection, hepatitis, or gastrointestinal bleeding; no history of congestive heart failure,
myocardial infarction, unstable angina, or abnormal cardiac conduction within the previous
6 months; and laboratory values as described in the protocol. After primary surgical
debulking and three cycles of systemic cisplatin (75 mg/m? intravenous) and paclitaxel (135
mg/m? intravenous) chemotherapy, patients were randomly allocated to receive either three
additional cycles of chemotherapy or a second surgical cytoreduction plus three additional
cycles of chemotherapy.14

QOL Assessments

Patients were asked to complete QOL questionnaires after three cycles of chemotherapy, just
before random allocation to interval secondary cytoreduction or no interval secondary
cytoreduction (midtreatment baseline, first assessment), at the sixth cycle of chemotherapy
(second assessment), at 6 months from start of treatment (third assessment), and at 12
months from start of treatment (fourth assessment). The questionnaire was administered by
the QOL liaison at each participating institution. An assessment cover sheet, specifying
completeness or reasons for a missed assessment, was completed at each scheduled time
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point by the liaison. Reasons for a missed assessment included institutional error, patient
refusal, patient illness, or other.

QOL Measures

QOL was measured using version 2 of the Functional Assessment of Cancer Therapy—
Ovarian (FACT-0O) instrument, which is a multidimensional questionnaire developed and
validated for use by ovarian cancer patients. This version of FACT-O consists of a 33-item
Functional Assessment of Cancer Therapy—General (FACT-G) questionnaire, which is
targeted to cancer patients generally, and 12 questions specific to issues faced by ovarian
cancer patients.1516

Version 2 of the FACT-G questionnaire includes five sub-scales (physical well-being, social
well-being, emotional well-being, relationship with doctor, and functional well-being) that
can be analyzed separately or aggregated to produce a total QOL score. The FACT-G has
demonstrated reliability, validity, and responsiveness to change over time.1’

Twelve items added to the FACT-G reflect issues specific to ovarian cancer. Our initial
examination of the FACT-O subscale indicated that the ovarian cancer sample was
comparable to the initial FACT-G standardization sample.1® In a later study validating the
FACT-O subscale, patients received a second questionnaire either 1 week after baseline to
assess the instrument’s test-retest reliability or 2 months after baseline to evaluate its
sensitivity to a change in PS. Internal consistency and test-retest reliability of the FACT-O
subscale were good.1® The scale correlated with other measures as expected, and all
correlations were in the hypothesized direction. In addition, the FACT-O has been found to
be sensitive to improvements in QOL experienced by patients responding to platinum and
taxane therapy.1>16 An additional five items (GOG supplemental questions) related to
incision (three items), numbness and/or tingling (one item), and weight change (one item)
were added to assess treatment-specific concerns in this patient population, approximately
half of whom would be randomly allocated to receive interval secondary cytoreduction.

The FACT-G, FACT-O subscale, and GOG supplemental questions were scored using a 5-
point scale (0 = not at all, 1 = a little bit, 2 = somewhat, 3 = quite a bit, and 4 = very much).
Five weighting items (the summary question from each subscale) and the relationship with
doctor subscale were not included in the scoring to be consistent with the current FACT-G
(version 4). Thus, 26 items were used to calculate the FACT-G score. The scores for the
FACT-G and FACT-O subscales and GOG supplemental questions were computed if more
than 50% of the subscale items were answered. A subscale score S; with N; items was
calculated as:

>2(6ij ¥ s45)
> 6ij

where &;j is equal to 1 when the jth item has a valid response; otherwise, it is equal to 0. sjj is
the score of the jth item. The total FACT-G score is the sum of the subscale scores and is
considered valid if at least 80% of the items are completed. The maximum scores of FACT-
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G, FACT-O subscale, and the GOG supplemental subscale are 104, 48, and 20, respectively.
Higher scores are associated with better QOL.

Statistical Analysis

The primary QOL objective of this study was to determine whether combined QOL scores
as assessed by the FACT-G, FACT-O subscale, and the GOG supplemental subscale changed
longitudinally by randomized treatment. A sample size of 400 patients (200 in each arm)
was estimated based on the clinical objective. The sample size calculation assumed a 10%
mortality rate after 6 months and provided a 90% chance to detect a 6.1-unit difference in
the total FACT-G score between treatment groups at a significance level of P=.017
(adjusted from P = .05 because of three planned comparisons).

For purposes of all calculations, midtreatment baseline was defined as the time of
randomization. Descriptive statistics were calculated for the FACT-G, FACT-O subscale, and
GOG supplemental questions. A mixed linear model with restricted maximum likelihood
estimation method and unstructured covariance matrix was fitted for follow-up QOL scores.
Because the intervals of two successive time points are not equal, the assessment time points
are considered as categoric variables in the model. The interaction between treatment and
time points was examined for the constant effect of the interval secondary cytoreduction
over time (FACT-G, FACT-O subscale, and GOG supplemental questions).1® The statistical
significance level was set at the £=.017 level for each of three measures to control the
overall probability of a type | error at the 5% level.

Cox proportional hazard models were fitted with the midtreatment baseline FACT-O score
and PS separately to assess their relationship to PFS and overall survival,20 and ties in the
failure times were handled with the approximate likelihood of Efron. PFS and overall
survival were measured from the date of randomization. PFS was defined as the minimum
amount of time until clinical progression, death, or date of last contact. Overall survival was
measured to the date of death or, for patients still alive, to the date of last contact.

RESULTS

Patients

Between June 1994 and January 2001, 424 eligible patients were enrolled onto GOG 152.
Patient characteristics are listed in Table 1. As indicated, the majority of patients were non-
Hispanic white, between the ages of 50 and 69 years, and with stage 111 disease. The two
arms were fairly well balanced with respect to patient characteristics.

QOL Completion

All patients who were alive at the scheduled time of assessment were expected to complete
the QOL questionnaires and are used as the base in computing the completion rates (Table
2). The initial questionnaire completion rate was acceptable, with 380 (90%) of 424 patients
completing the midtreatment baseline assessment; however, four of the questionnaires were
completed after the interval secondary cytoreduction and, thus, were excluded from the
analyses. Subsequent completion rates remained relatively high, with 349 (83%) of 422
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patients, 345 (83%) of 417 patients, and 308 (80%) of 386 patients completing
questionnaires at the second, third, and fourth assessment points, respectively. However,
completion rates were lower among patients who underwent interval secondary
cytoreduction compared with patients who did not (Table 2), especially at the second
assessment point (77% v 89%, respectively; 72 = 13.4; P< .001). Missing data were mainly
a result of institutional error.

The date ranges for assessment time points were —12 to 0 days at randomization, -7 to +4
days at the sixth cycle, —38 to +60 days at month 6, and —47 to +78 days at month 12.
Although the time window widened in the later assessments, the smoothing plot review
indicated no consistent association between the variation in the assessment time and
variation in the QOL score.

Description of QOL at Randomization

Means and standard deviations (SDs) of the scores are used to describe patient QOL at a
given time point. At randomization, both arms reported similar mean scores in all QOL
outcomes (Table 3). After adjusting for patient age and PS, a fitted general linear model
estimate indicated that none of the differences between the two arms were statistically
significant in terms of midtreatment baseline QOL outcomes.

Subsequent QOL Scores

Subsequent QOL mean scores (FACT-G and FACT-O subscale) are also listed in Table 3.
After adjustment for midtreatment baseline scores and patient age and PS at randomization,
the fixed linear model estimate indicated that there were no interactions between treatment
and assessment time according to the QOL scores. However, subsequent QOL scores were
significantly associated with the midtreatment baseline score (P < .001) and the time point at
which the assessments were completed (£ < .001). A marked improvement in QOL scores in
the combined groups was observed from the second (sixth cycle of treatment) to the third (6
months after starting treatment) time point of 6.8 units for the FACT-G (effect size:
[difference/SDpgseline] = 0.48; £ < .001) and 2.5 units for the FACT-O subscale (effect size:
[difference/SDpaseline] = 0.43; £<.001). A paired ¢test was also conducted for 309 patients
who completed both assessments and demonstrated similar results. This greater than 5-unit
improvement in the FACT-G score was sustained to 12 months after starting treatment and is
considered clinically significant.16:21 By examining each FACT-G subscale (Table 3), we
found that this improvement was attributed chiefly to improved physical (by 2.8 units) and
functional (by 2.7 units) well-being, which together accounted for 81% (5.5 of 6.8 units) of
the total increment in the FACT-G score. The QOL scores did not change significantly from
6 months to 1 year after baseline.

Five GOG supplemental questions were aggregated into a total score (GOG supplemental
question score, Table 3). A higher score implies a better QOL or less adverse effects. No
obvious differences across arms or changes over time were observed in this score. After
adjustment, the fitted mixed model estimate indicated no interaction between treatments and
assessment time points.
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One of the GOG supplemental questions was designed to measure neurotoxicity as an effect
of chemotherapy. The patient was asked to rate the amount she was bothered by numbness
and tingling (0 = not at all, 1 = a little bit, 2 = somewhat, 3 = quite a bit, and 4 = very much).
To explore the difference in reported severity of neurotoxicity between the two arms, the
percentages of patients who rated their symptoms as a 3 or 4 on the scale are listed in Table
4. A significant difference was observed at the third assessment point between patients who
did versus patients who did not undergo interval secondary cytoreduction (38.4% v54.0%,
respectively; 2 = 7.9; P=.005).

By 12 months from the start of treatment (fourth assessment), approximately one third of all
patients reported persistent, bothersome numbness and/or tingling. Again, patients randomly
assigned to no interval secondary cytoreduction reported slightly more neurotoxicity.
Patients who reported persistent neurotoxicity at the fourth assessment were older than
patients who reported less neurotoxicity (median age, 60.7 v56.7 years, respectively; P=.
0024).

Relationship Between Midtreatment Baseline QOL and Survival

Midtreatment baseline FACT-O scores were calculated by combining FACT-G and the
FACT-O subscale. After adjusting for patient age, measurable disease status, and disease
stage (111 or 1V), the fitted Cox proportional hazards model showed that the midtreatment
baseline FACT-O score as a continuous variable was associated with overall survival.
Patients experienced death rates 8.4% lower for every 10 units of self-reported FACT-O
score (hazard ratio [HR] = 0.92 per 10 units; 95% CI, 0.85 to 0.99; P=.025). To further
explore this association, FACT-O scores at randomization were classified into four levels
according to quartiles. The first level (worst QOL) includes scores of less than 102 (first
quartile), the second level includes scores between 102 and 115 (second quartile), the third
level includes scores between 115 and 128 (third quartile), and the fourth level (best QOL)
includes scores greater than 128 (fourth quartile). After adjustment, this quartile analysis
indicates that the association between QOL, as measured by the FACT-0O, and survival is
attributed primarily to patients whose midtreatment baseline QOL score was in the lowest
quartile (FACT-O score of < 102; Fig 1) compared with patients with scores in the highest
quartile (FACT-O score of = 128; HR = 0.67; 95% ClI, 0.45 to 0.98; P=.04). This
relationship was not observed with respect to PFS.

Relationship Between PS and Survival

Patient PS was re-evaluated at randomization. After adjusting for age, measurable disease
status, and disease stage (111 or 1V), patients with PS of 0 and 1 experienced death rates
47.3% lower (HR = 0.527; 95% Cl, 0.31 to 0.91; £=.025) and 30.1% lower (HR = 0.61;
95% Cl, 0.35 to 1.07; not statistically significant), respectively, than patients with a PS of 2
(Fig 2). Similar results were observed with regard to PFS. It is noteworthy that only 19 of
the 424 patients assessed at the time of random assignment had a PS of 2.
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DISCUSSION

The results of GOG 152 demonstrated that interval secondary cytoreduction did not improve
survival in patients with advanced suboptimally debulked ovarian cancer treated with
cisplatin and paclitaxel.14 The study’s secondary objective was to evaluate between-group
differences in patient-reported QOL at four assessment points using several assessment
instruments.

Our results show that interval secondary cytoreduction was also not associated with any
appreciable change in patients’ health-related QOL. Although between-group differences in
QOL scores were not observed at the second assessment (the period most likely to show
postsurgical change), it is possible that this time point was too far removed from the event to
reflect disruption and/or the assessment measures were not sufficiently sensitive to identify
differences. Or, because QOL completion rates were statistically higher at the second
assessment among patients not undergoing interval secondary cytoreduction, perhaps the
women who did have secondary surgery actually experienced a greater decrease in QOL as a
result but were unable or unavailable to complete the questionnaire, thereby masking a
potential group difference. Although plausible, this interpretation is inconsistent with the
observation that a presumed random cause (ie, neglect to administer questionnaire) was the
primary reason for missing data in this trial. In either event, no notable long-term QOL
differences associated with interval secondary cytoreduction were observed.

We were able to document the significant toll initial treatment for ovarian cancer exacts,
with scores at the first (midtreatment baseline) and second assessment points indicating
impaired QOL. The FACT-G mean scores at the first assessment point indicate that these
patients experienced QOL disruption similar to a reference group of ovarian cancer
patients!® and a normative group of general cancer patients, most of whom were receiving
chemotherapy.1” This disruption was most prominent on the physical and functional well-
being subscales and was sustained throughout treatment. However, a clinically significant
improvement was evidenced once patients completed treatment, as indicated by the change
in QOL scores at the third and fourth assessments. It is important to note that these scores
surpass those at the midtreatment baseline assessment because random assignment to
cytoreduction or no cytoreduction occurred after the initial surgery and the third cycle of
chemotherapy. Although it is clear that post-treatment QOL of the surviving patients is
superior to QOL as measured at the first (midtreatment baseline) assessment, the absence of
the pretreatment assessment prevents us from estimating the extent to which this reflects the
impact of acute toxicity versus therapeutic benefit from treatment. There may also be an
effect of some overestimation of QOL scores because it was anticipated that missing data
would occur in women who had lower scores before dropout because prior literature
suggests that missing data may be linked to greater illness burden.?2 The FACT subscale
data indicate that these changes are generally a result of improved physical and functional
well-being. The scales for emotional and social well-being and the ovarian-specific FACT
subscale remained generally stable throughout the study.

The GOG supplemental questions were intended to capture treatment-specific concerns via
questions related to the effects of surgery or chemotherapy. These supplemental questions
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revealed a trend in which patients who had interval secondary cytoreduction reported
significantly less treatment-related neurotoxicity at the third assessment than patients who
did not undergo the surgery. It is possible that patients in the cytoreduction arm may have
experienced less neurotoxicity because of the intervening time period when surgery and
surgical recovery necessitated time off from chemotherapy. In short, the break between
chemotherapy cycles 3 and 4 may have been beneficial in reducing short-term QOL
disruption. Although the data at the fourth assessment suggest some recovery from the third
assessment, neuropathy did persist in approximately one third of patients, especially among
older women. However, neurotoxicity was not measured using a standardized, validated tool;
thus, it will be important to do so when planning future treatment regimens where
chemotherapy-associated neurotoxicity is likely to be of concern.

Finally, this clinical trial allowed us to examine whether QOL scores can be predictive of
PFS and overall survival in patients with advanced ovarian cancer. Although QOL and PS
scores obtained in the midst of protocol therapy most likely describe treatment-related
disruptions, the data do suggest the potential for detecting disease (ie, recurring or
unremitting) activity. This argument is strongest for the data indicating that patients scoring
in the lowest QOL quartile at midtreatment baseline experience a greater death rate. These
data are consistent with the literature, which suggests that QOL scores can be predictive of
survival in advanced cancer patients,10-13

Consequently, this type of nonintrusive assessment can be a useful measure of disease- and
treatment-related health status and QOL over the course of a cancer patient’s treatment. The
knowledge gained from an assessment of QOL as related to ovarian cancer clinical trials is
particularly important when, as is the case in this study, survival time does not differ
between treatment arms. The availability of data documenting the effects and longitudinal
changes associated with QOL can contribute to the development of future treatment
regimens and approaches to clinical care.
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Appendix

The following Gynecologic Oncology Group member institutions participated in this stuady.
University of Alabama at Birmingham, Duke University Medical Center, Abington
Memorial Hospital, Walter Reed Army Medical Center, Wayne State University, University
of Minnesota Medical School, University of Mississippi Medical Center, Colorado
Gynecologic Oncology Group, University of California at Los Angeles, University of
Washington, University of Pennsylvania Cancer Center, Milton S. Hershey Medical Center,
University of Cincinnati, University of North Carolina School of Medicine, University of
lowa Hospitals and Clinics, University of Texas Southwestern Medical Center at Dallas,
Indiana University Medical Center, Wake Forest University School of Medicine, Albany
Medical College, University of California Medical Center at Irvine, Tufts-New England
Medical Center, Rush-Presbhyterian-St. Luke’s Medical Center, SUNY Downstate Medical
Center, University of Kentucky, The Cleveland Clinic Foundation, SUNY at Stony Brook,
Washington University School of Medicine, Cooper Hospital/University Medical Center,
Columbus Cancer Council, M.D. Anderson Cancer Center, University of Massachusetts
Medical School, Fox Chase Cancer Center, Medical University of South Carolina, Women’s
Cancer Center, University of Oklahoma, University of Virginia, Tacoma General Hospital,
Thomas Jefferson University Hospital, Mayo Clinic, Tampa Bay Cancer Consortium,
Brookview Research, Inc, and Ellis Fischel Cancer Center.
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Fig 1.
Overall survival by level of midtreatment baseline Functional Assessment of Cancer
Therapy—Ovarian (FACT-O) score.
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Fig 2.
Overall survival by performance status at random assignment.
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Patient Characteristics

Table 1
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Characteristic

Regimen

Interval Secondary Cytoreduction (n = 216)

No Interval Secondary Cytoreduction (n = 208)

No. of Patients

%

No. of Patients

%

Age
<40 years 11 5.1 14 6.7
40-49 years 42 19.4 38 18.3
50-59 years 68 315 71 34.0
60-69 years 60 27.8 59 28.2
270 years 35 16.2 26 12.4
Race
Black 10 4.6 14 6.7
White 198 91.7 183 88.0
Hispanic 5 2.3 6 29
Other 3 1.4 5 24
Performance status
0 83 384 83 39.7
1 119 55.1 108 51.9
2 14 6.5 17 8.1
Cell type
Serous adenocarcinoma 165 76.4 159 76.4
Endometrioid adenocarcinoma 17 7.9 11 53
Mixed epithelial 20 9.3 17 8.2
Other 14 6.5 21 10.1
Measurable disease 152 70.4 145 69.7
Stage
1] 200 92.6 200 96.2
v 16 7.4 8 3.8
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