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A B S T R A C T

Purpose
To determine the effects of bevacizumab on patient-reported outcomes (PROs; secondary end
point) in the AURELIA trial.

Patients and Methods
Patients with platinum-resistant ovarian cancer were randomly assigned to chemotherapy alone
(CT) or with bevacizumab (BEV-CT). PROs were assessed using the European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire–Ovarian Cancer Module 28
(EORTC QLQ-OV28) and Functional Assessment of Cancer Therapy–Ovarian Cancer symptom
index (FOSI) at baseline and every two or three cycles (8/9 weeks) until disease progression. The
primary PRO hypothesis was that more patients receiving BEV-CT than CT would achieve at least
a 15% (� 15-point) absolute improvement on the QLQ-OV28 abdominal/GI symptom subscale
(items 31-36) at week 8/9. Patients with missing week 8/9 questionnaires were included as
unimproved. Questionnaires from all assessments until disease progression were analyzed using
mixed-model repeated-measures (MMRM) analysis. Sensitivity analyses were used to determine
the effects of differing assumptions and methods for missing data.

Results
Baseline questionnaires were available from 89% of 361 randomly assigned patients. More
BEV-CT than CT patients achieved a � 15% improvement in abdominal/GI symptoms at week 8/9
(primary PRO end point, 21.9% v 9.3%; difference, 12.7%; 95% CI, 4.4 to 20.9; P � .002). MMRM
analysis covering all time points also favored BEV-CT (difference, 6.4 points; 95% CI, 1.3 to 11.6;
P � .015). More BEV-CT than CT patients achieved � 15% improvement in FOSI at week 8/9
(12.2% v 3.1%; difference, 9.0%; 95% CI, 2.9% to 15.2%; P � .003). Sensitivity analyses gave
similar results and conclusions.

Conclusion
Bevacizumab increased the proportion of patients achieving a 15% improvement in patient-
reported abdominal/GI symptoms during chemotherapy for platinum-resistant ovarian cancer.

J Clin Oncol 32:1309-1316. © 2014 by American Society of Clinical Oncology

INTRODUCTION

The prognosis is poor for women with platinum-
resistant ovarian cancer (defined as relapse within 6
months of platinum-based chemotherapy), with re-
ported tumor response rates of 10% to 15%, median
progression-free survival (PFS) of 3 to 4 months,
and median overall survival of 9 to 12 months in
most phase III trials.1 The goals of treatment in this
setting are to improve symptoms, delay progression,
and prolong survival.2 However, there is a paucity of

data to show whether chemotherapy improves
symptoms in women with platinum-resistant ovar-
ian cancer.

In the randomized open-label phase III
AURELIA trial, adding bevacizumab to single-agent
chemotherapy significantly improved the primary
end point of PFS (hazard ratio, 0.48; 95% CI,
0.38 to 0.60; P � .001; median, 6.7 months with
bevacizumab-containing therapy v 3.4 months with
chemotherapy alone) and the secondary end point
of objective response rate (30.9% v 12.6%,
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respectively, P � .001).3 There was no significant difference in overall
survival at the final analysis (hazard ratio, 0.85; 95% CI, 0.85 to 1.08;
P � .174; median, 16.6 months v 13.3 months, respectively). Consis-
tent with the Gynecologic Cancer Intergroup consensus recommen-
dations for trials in recurrent ovarian cancer,4 AURELIA included
extensive evaluation of patient-reported outcomes (PROs) as a sec-
ondary objective. Our a priori hypotheses were that, despite relatively
low objective tumor response rates, chemotherapy would improve
disease-related symptoms in some women, and that adding bevaci-
zumab would be associated with greater improvements, particularly
in women with abdominal symptoms and/or ascites at baseline. PROs
were assessed with three instruments: European Organisation for Re-
search and Treatment of Cancer Core Quality of Life Questionnaire
C30 (EORTC QLQ-C30),5 EORTC QLQ Ovarian Cancer Module 28
(OV28),6 and the eight-item Functional Assessment of Cancer Thera-
py–Ovarian Cancer Symptom Index (FOSI).7 These instruments have
demonstrated reliability and validity, are commonly used in clinical
trials, and provide complementary and corroborative information
about quality of life (QoL) in advanced ovarian cancer.8 The QLQ-
OV28 includes seven questions about abdominal/GI symptoms,
which are predominant and burdensome particularly in this patient
population.9 The eight-item FOSI includes items assessing worry
about future deterioration, contentment with QoL, and lack of energy,
in addition to five GI symptoms.7

Few studies of QoL in recurrent ovarian cancer have shown
substantial differences between treatments. This is possibly be-
cause studies rarely include prespecified PRO objectives pertinent
to the treatment setting and/or agent under evaluation, but also
because global QoL scales are probably relatively insensitive to
such differences. To gain greater insight into the effects of bevaci-
zumab and chemotherapy on QoL in this setting, we developed a
priori hypotheses focusing on patients’ ratings of abdominal/GI
symptoms in AURELIA.

PATIENTS AND METHODS

Study Design

After investigators’ selection of single-agent chemotherapy (weekly pac-
litaxel, pegylated liposomal doxorubicin, or topotecan), patients were ran-
domly assigned to receive chemotherapy alone or chemotherapy combined
with bevacizumab (15 mg/kg every 3 weeks or 10 mg/kg every 2 weeks) until
progressive disease (PD), unacceptable toxicity, or withdrawal of patient con-
sent (Fig 1).3

PRO Assessment and End Points

PRO questionnaires were completed at baseline and then every two
cycles (or three cycles for patients receiving three-weekly regimens) until the
cycle in which PD was determined. PRO hypotheses were developed before the
database was locked for the primary PFS analysis and were prespecified in a
statistical analysis plan. Week 8/9 was predefined as the primary analysis time
point, with week 16/18 as a secondary analysis time point. Because the median
PFS with chemotherapy for platinum-resistant ovarian cancer is approxi-
mately 12 weeks, it was anticipated that disease progression would lead to
missing questionnaires in more than half of the patients at week 16/18, and
more than three quarters of the patients at week 30.

The primary PRO hypothesis was that a higher proportion of women in
the bevacizumab group would experience a � 15% improvement in an ab-
dominal/GI symptom subscale comprising items 31 to 36 of the EORTC
QLQ-OV28; item 37 was deliberately excluded because heartburn/indigestion
was judged to be a less specific symptom of ovarian cancer. However, a posthoc

sensitivity analysis included items 31 to 37 (as defined in the QLQ-OV28
scoring system6).

Prespecified secondary PRO hypotheses were that similar proportions of
women in the two treatment groups would experience � 15% improvements
in FOSI and in the QLQ-C30 physical, role, emotional, social functioning, and
global health-related QoL subscales, because these scales assess a wider range of
concerns less likely to be differentially affected by the addition of bevacizumab.

Statistical Analyses

Analyses were based on the intent-to-treat (ITT) population, with pa-
tients analyzed within the treatment group to which they were randomly
assigned. The scoring manuals from the developers of QLQ-OV28, FOSI, and
QLQ-C30 were applied when calculating scores for each of the instruments
and (where applicable) their subscales, except for the items included within the
QLQ-OV28 abdominal/GI symptom score, described in the PRO Assessment
and End Points section. The PRO hypotheses were not covered by the statisti-
cal testing strategy or sample size calculations for the main trial analysis, which
focused on PFS.

Only questionnaires completed until PD were included in the main
analyses, consistent with the protocol-specified PRO collection up to but not
beyond PD. Questionnaires completed after PD were excluded based on the
medical assumption that these patients were unlikely to be benefiting from
their study treatment, may have been receiving another treatment, and were
therefore not relevant to the intended comparison of chemotherapy alone
versus bevacizumab plus chemotherapy. However, posthoc sensitivity analy-
ses were performed to determine the impact of questionnaires completed after
PD. Compliance was calculated at each time point using the number of
patients alive and progression-free as the denominator.

For the primary hypothesis, a responder (improvement) analysis ap-
proach was adopted, with improvement defined as a 15-point (15%) absolute
increase in the 100-point scale. This threshold was chosen to represent a
meaningful improvement, rather than the more conventional 10-point in-
crease used to define a minimum clinically important difference,10,11 because
a more stringent response definition was considered preferable, especially in
an open-label trial. However, sensitivity analyses included improvement de-
fined as a 10% increase. In accordance with published recommendations,10-12

proportions were calculated including all patients with baseline questionnaires
and counting those patients with missing questionnaires at a subsequent time
point as not having improved. In a posthoc sensitivity analysis, only patients
whose postbaseline questionnaires were missing because of PD, death, patient
too ill, or (in the chemotherapy-alone group) switch to bevacizumab mono-
therapy were considered as unimproved, with other patients whose question-
naires were missing postbaseline excluded. In addition, we did complete-case
responder analyses (excluding all patients with missing postbaseline question-
naires irrespective of the reason), although these may be considered too con-
servative because they exclude patients with early PD.

For each treatment group, the difference between treatment groups in
the proportion of patients meeting the criteria for improvement is presented
with 95% CIs with the Hauck-Anderson continuity correction. P values for
these between-treatment group comparisons were obtained from Fisher’s
exact test.

Statistical analyses for secondary PRO hypotheses and posthoc sensitivity
analyses were similar to those for the primary PRO hypothesis; the primary
analysis was based on a 15% absolute increase in the total scale (equating to a
five-point increase on a 32-point scale [FOSI] or a 15-point increase on a
100-point scale [QLQ-C30]), with a 10% definition of response used for
sensitivity analyses.

A linear mixed-model repeated-measures (MMRM) analysis,13 adjust-
ing for score at baseline, time, and a treatment-by-time interaction, was used to
estimate the treatment effect over time. This analysis was based on continuous
PRO variables rather than the responder approach described for the primary
hypothesis. Patient was defined as a random variable and the covariance
structure was assumed to be unstructured. Estimates of the least-squares
means for treatment effects within and between treatment groups were re-
ported with corresponding 95% CIs.

Prespecified subgroup analyses were performed in patients with ascites at
baseline (who typically have significantly impaired QoL) and patients with
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sufficient symptoms at baseline to allow detection of a 15% improvement in a
given scale or subscale (defined as a baseline score � 15% of the total scale or
subscale). This equates to a score of � 15 points on the 100-point QLQ-OV28
scale or less than 27 points on the 32-point FOSI scale (in which a higher
summary score represents a less symptomatic patient). P values are provided
to aid interpretation but must be interpreted conservatively to account for the
multiple scales, time points, and hypotheses. We considered P values of .01 to
.05 to reflect modest evidence of a difference and P values less than .01 to reflect
moderate evidence of a difference. The PRO analyses were performed by
Parexel International GmbH (Berlin, Germany).

RESULTS

Patient Population

There were no substantial differences in baseline characteristics
between the PRO-evaluable and ITT populations (Table 1). Mean
scores for each PRO scale at baseline were similar between treatment
groups (Appendix Table A1 [online-only]). Reasons for missing data
are listed in Appendix Table A2.

Questionnaire Completion Compliance

Baseline questionnaires were available from 89% of patients
for QLQ-OV28 and FOSI and 94% of patients for QLQ-C30 (Fig

2). Compliance was somewhat higher in the bevacizumab arm at
week 8/9 and in the chemotherapy arm at week 16/18 for all
three questionnaires.

Abdominal/GI Symptoms (QLQ-OV28)

At week 8/9, significantly more patients assigned to the bevaci-
zumab plus chemotherapy arm reported a � 15% improvement in
abdominal/GI symptoms; 34 (21.9%) of 155 patients assigned to be-
vacizumab versus 15 (9.3%) of 162 patients assigned to chemotherapy
alone (difference, 12.7% favoring bevacizumab; 95% CI, 4.4 to 20.9%;
P � .002). Sensitivity analyses yielded similar results and conclusions
(Fig 3). As expected, the complete-case analysis excluding patients
with early progression showed a smaller effect size, wider CIs, and a
higher P value (difference, 10.0%; 95% CI, �2.1% to 22.1%; P � .13).
The cumulative distribution plot (Appendix Fig A1 [online-only])
shows that the observed difference was largely independent of the
chosen cutoff. Similar analyses in the subgroup of 233 patients (65% of
the ITT population) with sufficient symptoms at baseline to allow
detectable improvement also favored the bevacizumab arm. A � 15%
improvement was observed in 34 (29.6%) of 115 of patients assigned
to bevacizumab versus 15 (12.7%) of 118 patients assigned to chem-
otherapy alone (difference, 16.9%; 95% CI, 6.1% to 27.6%; P � .002).

Randomly assigned
(N = 361)

Completed baseline questionnaire
(n = 162)

Completed questionnaires at
baseline and week 8/9

(n = 84)

Completed baseline questionnaire
(n = 155)

Did not complete baseline questionnaire
(n = 20)

Reason for missing questionnaire (n = 78)
  (counted as nonresponder)

)85 = n( DP  
)5 = n( htaeD  

  Treatment switch (n = 1)
)41 = n( rehtO  

Reason for missing questionnaire (n = 33)
  (counted as nonresponder)

)91 = n( DP  
)4 = n( htaeD  
)01 = n( rehtO  

Reason for missing questionnaire (n = 119)
  (counted as nonresponder)

)99 = n( DP  
)6 = n( htaeD  

  Treatment switch (n = 3)
)11 = n( rehtO  

Reason for missing questionnaire (n = 69)
  (counted as nonresponder)

)34 = n( DP  
)6 = n( htaeD  
)02 = n( rehtO  

Did not complete baseline questionnaire
(n = 24)

Completed questionnaires at
baseline and week 8/9

(n = 122)

PRO population
(baseline)

PRO population,
responder analysis

 (week 8/9)

PRO population,
responder analysis

(week 16/18)

Allocated to BEV-CT (n = 179)
  Received allocated intervention (n = 178)
  Did not receive allocated intervention (n = 1)

)281 = n( TC ot detacollA
  Received allocated intervention (n = 181)
  Did not receive allocated intervention (n = 1)
    (received BEV with CT)

Completed questionnaires at
baseline and week 16/18

(n = 43)

Completed questionnaires at
baseline and week 16/18

(n = 86)

Fig 1. CONSORT diagram. BEV-CT, chemotherapy with bevacizumab; CT, chemotherapy; PRO, patient-reported outcome; PD, progressive disease.
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A second subgroup analysis included only the 99 PRO-evaluable
patients with ascites at baseline (27% of the ITT population), who
were expected to have considerable abdominal pain/GI symptoms.
This subgroup showed a greater treatment effect with a � 15%
improvement in 44.0% of the bevacizumab arm versus 4.1% of the

chemotherapy-alone arm (difference, 39.9%; 95% CI, 23.9% to
55.9%; P � .001).

At week 16/18, significantly more patients assigned to bevaci-
zumab than chemotherapy showed a � 15% improvement in abdom-
inal/GI symptoms (15.5% v 5.6%, respectively; difference, 9.9%; 95%

Table 1. Baseline Characteristics and Selected Chemotherapy of the PRO-Evaluable Population (abdominal/GI symptoms) and the
Intent-to-Treat Population

Characteristic

PRO-Evaluable Population Intent-to-Treat Population

Chemotherapy Alone
(n � 162)

Bevacizumab Plus
Chemotherapy

(n � 155)
Chemotherapy Alone

(n � 182)

Bevacizumab Plus
Chemotherapy

(n � 179)

No. of Patients % No. of Patients % No. of Patients % No. of Patients %

Age, years
Median 61 62 61 62
Range 32-84 25-80 25-84 25-80

Origin of cancer: ovary 140 86 143 92 157 86 167 93
Serous/adenocarcinoma at diagnosis 138 85 135 87 152 84 156 87
Histologic grade at diagnosis

1 8 5 8 5 9 5 10 6
2 40 25 49 32 48 26 53 30
3 95 59 77 50 105 58 94 53

Two prior chemotherapy regimens 72 44 65 42 78 43 72 40
Platinum-free interval � 3 months�† 38 23 42 27 46 25 50 28
ECOG PS

0 89 55 95 61 99 54 107 60
1 59 36 47 30 69 38 58 32
2 11 7 11 7 11 6 12 7
Missing 3 2 2 1 3 2 2 1

Measurable disease 158 98 152 98 144 79 143 80
Ascites 49 30 50 32 54 30 59 33
Selected chemotherapy

Weekly paclitaxel 46 28 48 31 55 30 60 34
Pegylated liposomal doxorubicin 59 36 57 37 64 35 62 35
Topotecan 57 35 50 32 63 35 57 32

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; PRO, patient-reported outcome.
�Stratification factor.
†From last platinum to subsequent disease progression.

CBDenominator*
    CT (n = 182)
    BEV-CT (n = 179)

Denominator*
    CT (n = 91)
    BEV-CT (n = 143)

Denominator*
    CT (n = 164)
    BEV-CT (n = 176)
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Fig 2. Compliance for the European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire–Ovarian Cancer Module 28
(QLQ-OV28), Functional Assessment of Cancer Therapy–Ovarian Cancer Symptom Index (FOSI), and EORTC QLQ Cancer Module 30 (C30) questionnaires. (A) Baseline;
(B) week 8/9; (C) week 16/18. (*) Denominator (patients known to be progression free) excludes patients whose disease progressed or who died or were lost to
follow-up at least 14 days before the scheduled assessment date. BEV, bevacizumab; CT, chemotherapy.
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CI, 2.9% to 17.0%; P � .005), consistent with week 8/9 findings.
Sensitivity analyses again gave similar results and conclusions.

To summarize the effects of chemotherapy with or without bevaci-
zumab over all time points until PD or death, whichever occurred first,
MMRM analysis was performed (Fig 4). The profile showed a 6.4-point
difference favoring the bevacizumab arm (95% CI, 1.3 to 11.6; P � .015).
The week 8/9 estimate corroborated the responder analyses findings.

Secondary Hypotheses

Significantly more patients assigned to bevacizumab and chem-
otherapy than to chemotherapy alone showed a � 15% improvement

in FOSI score at week 8/9 (12.2% v 3.1%, respectively; difference,
9.0%; 95% CI, 2.9% to 15.2%; P � .003). Sensitivity analyses gave
similar results and conclusions.

Within the subgroup of 267 patients with a baseline FOSI
score less than 27 points (74% of the overall population), a � 15%
absolute improvement was achieved at week 8/9 in 19 (14.6%) of
130 patients assigned to bevacizumab versus five (3.6%) of 137
assigned to chemotherapy alone (difference, 11.0%; 95% CI, 3.7%
to 18.2%; P � .002). In the subgroup of 99 patients with ascites at
baseline, a � 15% improvement was observed in 21.6% versus
2.1%, respectively (difference, 19.5%; 95% CI, 6.3% to 32.6%;
P � .004).

At week 16/18, the proportion of patients with a � 15%
improvement in FOSI also favored the bevacizumab treatment
group (9.0% v 1.3%, respectively; difference, 7.7%; 95% CI, 2.6 to
12.9%; P � .002).

Figure 5 shows the effects of chemotherapy with or without
bevacizumab on the FOSI over all time points until PD or death,
whichever occurred first. The corresponding MMRM analysis for the
FOSI did not show an important treatment effect either overall or at
week 8/9 (estimated between-treatment group difference, 0.7; 95% CI,
�0.3 to 1.8; P � .21).

Figure 6 shows findings for the QLQ-C30 at week 8/9 with
subscales for physical, role and social function, and global health/
QoL favoring the bevacizumab group. There was no difference
between the treatment groups for the emotional function subscale.
Sensitivity analyses again gave similar results and conclusions al-
though, as expected, the complete-case analysis excluding patients
with early PD showed smaller effect sizes, wider CIs, and higher P
values except for the physical function subscale (Fig 6B). Differ-
ences between treatment groups at week 8/9 persisted (and in the
case of emotional function subscale, became apparent) at week
16/18 for all function subscales and global health/QoL. The
MMRM analysis of the EORTC QLQ-C30 global health/QoL sub-
scale showed no significant difference between treatment groups
(Appendix Table A3).
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Fig 3. Primary and sensitivity analyses of the primary hypothesis (� 15%
improvement in abdominal/GI symptoms [European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire–Ovarian Cancer Module 28]).
95% Pearson-Clopper CIs with the Hauck-Anderson continuity correction for the
difference between arms. (*) 15% cutoff, items 31 to 36, missing question-
naires counted as no improvement. (†) 15% cutoff, items 31 to 37, missing
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questionnaires counted as no improvement. (§) 15% cutoff, items 31 to 36,
questionnaires missing for reasons other than disease progression (PD) were not
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excluded from denominator. BEV, bevacizumab; CT, chemotherapy.
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DISCUSSION

TheseanalysesofPROs,asecondaryendpointofAURELIA,showfor the
firsttimeinplatinum-resistantovariancancerthattreatmentcanimprove
symptoms, one of the main treatment goals for these patients. Bevaci-
zumab improved abdominal/GI symptoms, as demonstrated by a signif-
icantly higher proportion of patients achieving the predefined 15%
improvement in abdominal/GI symptoms using a responder-analysis
approach. This finding was corroborated by sensitivity analyses using
alternative PROs, assumptions, and statistical methods. Effects on a
broader range of QoL concerns either favored the bevacizumab group or
were no different. Together, these findings suggest that the beneficial
effectsofbevacizumabonovariancancersymptomswerenotoutweighed
by any additional toxicity detrimentally affecting QoL.

Subgroup analyses focusing on patients with an abdominal/GI
symptom score � 15 at baseline showed a higher proportion with

benefit from bevacizumab, as expected. The pronounced treatment
benefit in the predefined subgroup analysis of patients with ascites at
baseline is of special interest and clinical importance given the impact
of abdominal/GI symptoms on QoL in this population.

MMRM analyses showed that trends in QoL favoring the bevaci-
zumab arm became less apparent at successive assessments, as
expected. Differential treatment effects in cancer-related symptoms
are likely to diminish over time because improvements usually occur
within the first few cycles. Subsequent assessments of QoL come from
patients whose disease has not yet progressed and who generally have
few cancer-related symptoms. Furthermore, each successive assess-
ment includes fewer patients and thus estimation of treatment effects
is less precise.

The most likely area of controversy for the present analyses is the
handling of missing data, which is a major challenge in PRO analysis,
particularly in a setting such as platinum-resistant ovarian cancer, in
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Fig 6. Comparison of proportions of patients
achieving improvement from baseline in
European Organisation for Research and
Treatment of Cancer Quality of Life
Questionnaire-Cancer Module (week 8/9).
(A) Proportions were calculated including all
patients with baseline questionnaires and
counting those missing questionnaires at a
subsequent time point as unimproved. (B)
Patients with missing questionnaires after
baseline were not included in the denomi-
nator. BEV, bevacizumab; CT, chemothera-
py; QoL, quality of life.
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which disease progresses rapidly yet the importance of PROs is of
utmost importance. In AURELIA, as in most oncology trials, PROs
were collected only until PD and therefore the numbers of question-
naires diminish rapidly and to a greater extent in the chemotherapy-
alone arm. Before knowing the primary outcome of the trial, we chose
a responder analysis as most appropriate and reliable for AURELIA, in
accordance with expert recommendations.10,11 Responder analyses, as
used for assessing objective tumor response, offer a valid and reliable
means of detecting the subset of patients with a proven improvement
of a given magnitude (in the case of the present analysis, 15%) from all
those with a baseline assessment, while providing a logical and conser-
vativesolutiontodealingwithpatientsmissingsubsequentassessmentsby
assuming that they have not had a � 15% improvement. We recognize
two potential criticisms of this approach. First, we assumed that patients
with missing questionnaires after baseline were unlikely to achieve symp-
tomaticbenefitatthetimepointofthemissingquestionnaire.Statistically,
this may seem a strong assumption. However, medically we considered it
unlikely that a patient with a missing questionnaire (particularly because
of PD) was experiencing substantial symptomatic benefit at that time. At
the opposite extreme, the complete-case analysis is open to greater criti-
cism because it implies the assumption that patients whose disease pro-
gresses early are equally likely to benefit from treatment as those whose
disease does not progress early. Results of sensitivity analyses supported
our findings and conclusions. Secondly, the higher rate of progression in
thechemotherapy-alonegroup,whichresultedinmoremissingpostbase-
line questionnaires at each time point, means that the effects of bevaci-
zumab on PFS are reiterated in the PROs analyses. This is clinically
reasonableandunavoidablebecausetheeffectsofanticancertreatmenton
symptoms are mechanistically related to, associated with, and therefore
confounded by effects on tumor response and time to PD. These effects
are overlapping and complementary, not independent.

The 15% cutoff to define response was deliberately chosen to
reflect a meaningful improvement rather than the more commonly
used (but less stringent) 10% cutoff to define a minimal clinically
important difference. Results and conclusions were independent of
the cutoff. Results of the responder analyses for the primary end point
(abdominal/GI symptoms) were corroborated by the MMRM analy-
sis approach, which reflects average treatment effects over the entire
course of treatment until disease progression, albeit showing that the
differences between groups diminished over time, as expected.

The absolute proportions of women in AURELIA who
achieved a � 15% improvement in their abdominal/GI symptoms
may seem small (22% of women in the bevacizumab plus chemo-
therapy arm v 9% in the chemotherapy-alone arm). Importantly,
symptoms at baseline were not mandatory for enrolment onto the
trial and therefore the relatively modest absolute percentages reflect
the large proportion (35%) of women in AURELIA without substantial

symptoms at baseline, as well as the stringent criterion we used to define
improvement and the poor prognosis of women with platinum-resistant
ovarian cancer. Predefined analyses showed greater benefits in the
clinically relevant subgroups of women with ascites and/or symp-
toms at baseline.

The results of these prespecified QoL analyses indicate that the
benefits of bevacizumab in AURELIA extended beyond the prolonga-
tion of PFS to include greater improvements in abdominal/GI symp-
toms and other aspects of QoL, supporting a role for bevacizumab
with chemotherapy in the treatment of women with platinum-
resistant ovarian cancer.
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Table A1. Mean PRO Scores at Baseline by Treatment Arm

PRO Scale

Chemotherapy Alone Bevacizumab Plus Chemotherapy

No. of Patients Mean SD No. of Patients Mean SD

EORTC QLQ-OV28�

Abdominal/GI 162 29.6 22.13 155 32.3 22.92
Peripheral neuropathy 161 23.4 30.13 155 31.9 33.17
Hormonal 158 25.5 27.88 155 19.1 24.16
Body image 155 30.3 30.89 154 30.5 30.42
Attitudes toward disease/treatment 153 59.7 27.25 153 59.9 25.05
Other chemotherapy-related adverse effects 160 20.2 16.27 155 20.2 16.10
Single-symptom scale

Heartburn 159 14.3 24.44 154 18.4 26.69
Hair loss 155 14.4 33.77 150 20.7 39.32
Upset by hair loss† 38 51.8 41.52 55 41.2 36.83
Food and drink taste different from usual 157 13.4 25.84 154 13.4 25.14

Sexual function 146 9.8 16.46 148 10.5 17.09
Sexual enjoyment‡ 38 42.1 29.70 44 33.3 29.64
Dry vagina‡ 38 39.5 38.64 47 31.9 37.40

EORTC QLQ-C30
Global health status/QoL 169 61.1 22.80 164 56.8 21.53
Physical function 170 76.8 21.41 167 75.1 21.20
Role function 170 71.5 30.52 167 70.0 29.85
Emotional function 168 64.5 24.01 164 66.9 22.56
Cognitive function 168 83.8 19.93 164 85.6 20.85
Social function 167 72.8 30.69 163 71.5 28.19
Fatigue 170 36.1 26.76 166 37.3 27.25
Nausea and vomiting 170 8.8 18.59 166 8.7 18.14
Pain 171 30.2 27.89 166 27.7 28.35
Dyspnea 169 23.7 29.86 167 23.6 30.02
Insomnia 168 36.7 32.55 167 34.7 32.18
Appetite loss 170 19.4 29.61 166 21.3 31.17
Constipation 166 18.1 28.09 166 19.7 29.83
Diarrhea 166 14.5 24.17 161 8.5 18.74
Financial difficulties 166 14.5 26.05 162 16.5 27.36

FOSI
Summary 159 22.3 4.79 156 22.6 5.00

Abbreviations: C30, Cancer Module; EORTC QLQ, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire; FOSI,
Functional Assessment of Cancer Therapy–Ovarian Cancer Symptom Index; OV28, Ovarian Cancer Module; PRO, patient-reported outcome; QoL, quality of
life; SD, standard deviation.

�Scored using the scoring manual available at the time of the trial design.
†To be answered only by patients who had any hair loss.
‡To be answered only by patients who were sexually active.

Table A2. Reasons for Missing Data

Reason for Missing Data

EORTC QLQ-OV28 Abdominal/GI Symptoms FOSI

Chemotherapy Alone Bevacizumab Plus Chemotherapy Chemotherapy Alone Bevacizumab Plus Chemotherapy

Week 8/9
Total No. of Patients 78 33 78 37
Progressive disease 58 19 56 18
Death 5 4 5 4
Treatment switch 1 0 1 0
Other reasons 14 10 16 15

Week 16/18
Total No. of Patients 119 69 116 70
Progressive disease 99 43 96 44
Death 6 6 6 6
Switch 3 0 3 0
Other reasons 11 20 11 20

Abbreviations: EORTC QLQ-OV28, Organisation for Research and Treatment of Cancer Quality of Life Questionnaire–Ovarian Cancer Module; FOSI, Functional
Assessment of Cancer Therapy–Ovarian Cancer Symptom Index.
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Table A3. Mixed-Model Repeated-Measures Analysis of Change From Baseline in EORTC QLQ-C30 Global Health Status/QoL by Treatment Arm

Time Point

Chemotherapy Alone (n � 182) Bevacizumab Plus Chemotherapy (n � 179) Difference

No. of Patients
LS Means
Estimate 95% CI No. of Patients

LS Means
Estimate 95% CI

LS Means
Estimate 95% CI

Week 8/9 87 0.9 �3.03 to 4.89 128 0.5 �2.81 to 3.77 �0.4 �5.62 to 4.73
Week 16/18 44 �0.8 �5.81 to 4.20 91 1.2 �2.50 to 4.82 2.0 �4.25 to 8.19
Week 24 26 �4.0 �10.06 to 2.09 53 �0.3 �4.61 to 4.05 3.7 �3.77 to 11.18
Week 30 10 �4.6 �13.21 to 3.92 37 �1.2 �5.89 to 3.42 3.4 �6.33 to 13.16
Profile 95 �2.1 �6.32 to 2.07 133 0.0 �3.07 to 3.14 2.2 �3.08 to 7.40

Abbreviations: EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire, Cancer Module; LS, least-squares;
QoL, quality of life.
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Fig A1. Cumulative distribution function plot of change from baseline in abdominal/GI symptoms (European Organisation for Research and Treatment of Cancer Quality
of Life Questionnaire–Ovarian Cancer Module) at week 8/9 (intent-to-treat population). BEV, bevacizumab; CT, chemotherapy.
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