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Abstract
Purpose—To explore the association between baseline quality of life (QOL) scores and overall
survival (OS) in ovarian cancer patients receiving adjuvant chemotherapy.

Methods—Patients with stage III ovarian cancer on Gynecologic Oncology Group protocol #172
completed the Functional Assessment of Cancer Therapy-General (FACT-G) and were then
randomly assigned to either intravenous (IV) or intraperitoneal (IP) chemotherapy. The FACT
scale includes physical, functional, social, and emotional well-being domains (PWB, FWB, SWB,
EWB). The PWB item, lack of energy, was used to assess the presence of fatigue.

Results—After adjusting for patient age, treatment assignment, and the presence of gross
disease, PWB was associated with OS. Patients who reported baseline PWB scores in the lowest
25% (PWB score < 15 points) relative to those who scored in the highest 25% (PWB score > 24
points) had decreased OS (HR: 1.81; 95% CI: 1.2~2.72; p=0.005). Patients experienced death rates
20% lower for every mean item point increase in PWB (Hazard Ratio [HR]: 0.80; 95% CI: 0.68 ~
0.93; p=0.005). Patients complaining of fatigue did not have an increased risk of death compared
with those not feeling fatigued (HR: 1.21; 95% CI: 0.91~1.61; p=0.19).

Conclusions—Poor physical well-being reported at baseline is associated with risk of death in
patients undergoing adjuvant chemotherapy for advanced ovarian cancer. Identifying modifiable
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characteristics that are associated with survival offers the potential for providing support that may
improve outcomes.
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INTRODUCTION
Quality of life (QOL) assessments are imperative in assessing cancer burden, treatment and
prognosis. A recent meta-analysis using 30 randomized controlled trials from the European
Organization for Research and Treatment of Cancer (EORTC) which included survival data
for over 10,000 patients with 11 different cancer sites found that QOL is predictive of
survival [1]. Wenzel et al., with the Gynecologic Oncology Group (GOG), examined QOL
in ovarian cancer patients and established a predictive value of baseline QOL on survival
[2].

QOL includes the physical, functional, social and emotional domains of an individual.
Research from the GOG revealed that the domains most effected by chemotherapy are
physical and functional well-being (PWB, FWB) [2,3]. Ancillary data analysis of domain
item scores was conducted in women treated with intravenous (IV) chemotherapy. Large
differences for lack of energy, and being bothered by side effects of treatment were observed
in women whose overall QOL score was in the lowest quartile versus those in the higher
three quartiles [4,5]. Therefore, patients whose total FACT score is in the lowest quartile are
reporting problems in specific areas that may be applicable for clinical evaluation and
clinical intervention.

These studies suggest there may be indicators within QOL that identify women at risk for
reduced likelihood of overall survival (OS) which may be amenable to interventions. The
primary objective of this study was to explore the association between baseline QOL domain
scores and OS in ovarian cancer patients receiving IV and/or intraperitoneal (IP) adjuvant
chemotherapy. The secondary objective was to assess the role of fatigue in physical well-
being. We hypothesized that PWB and FWB would have the largest effect on OS and the
contributions of specific line items within these domains would be substantial.

METHODS
Patients

GOG 172 measured QOL in a randomized study of IV paclitaxel and cisplatin versus IV
paclitaxel, IP cisplatin and IP paclitaxel in optimally debulked stage III epithelial ovarian
cancer patients. Participating institutions obtained institutional review board approval of the
protocols before enrolling any patients; all patients provided written informed consent
consistent with all federal, state, and local requirements before they received any protocol
therapy. Questionnaires were administered before randomization, cycle 4, 3–6 weeks after
treatment and 12 months after treatment and results were not a stratification variable [3].
Treatment information and outcome has been previously reported [3,6].

Methods
QOL was measured with the Functional Assessment of Cancer-Therapy-General (FACT-G)
questionnaire. The FACT-G, version 4, is a 27-item core questionnaire evaluating the
domains of physical, functional, family-social, and emotional well-being (PWB, FWB,
SWB, EWB) [7]. Questions are answered on a 5-point Likert scale and items are summed to
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give scores for each domain. Reliability, validity and sensitivity to change of the FACT-G
have been demonstrated in a variety of settings and relative scores can be compared to
normative data.

Total FACT scores for all patients were calculated. Patients were divided into quartiles of
scores according to their total FACT score (Q1-Q4). Patients in the lowest quartile (Q1)
were compared to women in the upper 3 quartiles (Q2-4). This comparison was chosen to
expand upon Wenzel et al's observation that baseline QOL was predictive for survival and
was primarily attributed to the lowest-scoring quartile [2]. A Cox proportional hazards
model [8] was fitted for the 4 subscale scores respectively to explore the association
between the baseline FACT-G subscale scores and OS. The model was adjusted for patient
age, treatment assignment, and the presence of gross disease.

To further explore the association between PWB and survival, the baseline PWB score was
classified into 4 levels according to 25th, 50th, and 75th quartiles. In order to explore the
effect of fatigue on PWB, patients who chose the worst 2 categories of lack of energy (that
is ‘3= Quite a Bit’ or ‘4-very much’) were considered as having ‘worse fatigue’. The “lack
of energy” question was used as a surrogate marker for fatigue as the FACT-F was not used
in this study.

RESULTS
Between March 1998 and January 2001, 415 eligible patients in GOG 172 were randomly
assigned to either the IV (n=210) or IP (n=205) treatment arm. Three hundred and ninety-
nine (96%) eligible patients (201 patients in IV arm and 198 patients in IP arm) completed
baseline QOL assessment. The majority of eligible patients were non-Hispanic white
(>89%), between the ages of 41-70 (80%), with performance status of 0 or 1 (>92%) [3].

There were associations between baseline FACT-G subscales and OS. After adjusting for
patient age, treatment assignment, and the presence of gross disease, none of the subscales
as a continuous variable showed statistically significant association with OS except for the
PWB score. These patients experienced death rates 20% lower for every mean item point
(Hazard Ratio [HR]: 0.80; 95% CI: 0.68 ~ 0.93; p=0.005). Baseline PWB score was
classified into 4 levels according to quartiles of 25th, 50th, and 75th which were 15, 19, and
24 respectively. The median duration of survival and relative risk of death for each PWB
scoring levels are presented in Table 1 and Figure 1. The survival is attributed primarily to
the patients who reported baseline PWB score in the lowest level (PWB score < 15 points)
relative to those who scored in the highest level (PWB score > 24 points) (HR: 1.81; 95%
CI: 1.2~2.72; p=0.005). This relationship was not observed in SWB, EWB and FWB.

After adjusting for age and treatment assignment, the estimated death rate suggested that
patients who complained of ‘worse fatigue’ did not experience a significantly greater risk of
death compared with those not feeling ‘worse fatigue’ (HR: 1.21; 95% CI: 0.91~1.61;
p=0.19) Figure 2.

To explore QOL domain differences between IP and IV chemotherapy, subscales were
analyzed. The FACT-G subscale scores of these patients are summarized in Table 2. During
treatment, those who received IP therapy had statistically significant compromise in all
domains compared to those who received IV, however, there was no difference in the pre-
randomization, nor after treatment time points. In addition, PWB was compromised in the IP
group during pre-randomization, PWB and FWB during treatment, and PWB 3-6 weeks
after treatment.
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DISCUSSION
QOL influences survivorship in cancer patients [1,2]. The purpose of this study was to
assess what domains of QOL are affected in order to design interventions to improve QOL
and OS. Physical well-being, remarkably, was the domain associated with OS. These
patients experienced death rates 20% lower for every mean point item. If patients, with
physician support, can improve even a point on the physical realm, patient outcomes may
have significant improvements.

QOL dysfunction may be different and affect patients uniquely for each primary cancer site.
The European Organization for Research and Treatment of Cancer (EORTC) selected 30
randomized controlled trials, which analyzed standard QOL measures with survival data for
over 10,000 patients with 11 different cancer sites [1]. The QOL parameters of pain, appetite
loss, and physical functioning were all significant for survival. Wenzel et al with the GOG
examined QOL in ovarian cancer patients and established a predictive value of baseline
QOL on survival, attributed primarily to the lowest-scoring quartile [2]. Specifically, the
patients scoring in the lowest QOL quartile at mid-treatment baseline experienced a greater
death rate.

Prior research from the GOG and others has revealed that the domains most affected by
intravenous chemotherapy are PWB and FWB [3,9]. An ancillary data analysis of from
GOG 152 and 172 in patients receiving adjuvant IV chemotherapy revealed large
differences between women with QOL scores in the lowest quartile versus women in the
higher 3 quartiles in lack of energy (p<0.001), being bothered by side effects of treatment
and sleeping disturbance (p<0.001) [4]. Patients whose total FACT score is in the lowest
quartile are reporting problems in specific areas that may be amenable to clinical evaluation
and future interventions. Therefore, the identification of specific side effects in patients
receiving IV or IP chemotherapy will aid in the development of interventions to improve
QOL (such as symptom management) and may also aid in the identification of women with
poor prognosis for survival.

Physical functioning and its relationship to cancer have become the focus of outcomes
studies. Similar to ovarian cancer patients, adjuvant chemotherapy improves OS in breast
cancer patients, yet causes unfavorable changes in QOL and physical functioning [10].
Furthermore, there is an inverse relationship between physical activity and mortality in
breast cancer patients [11]. This supports the concept that the physical domain, in addition to
physical activity is important in OS. Additionally, patients receiving IP chemotherapy for
ovarian cancer have higher survival yet lower chemotherapy completion rates. Improving
physical function and chemotherapy side effects may result in improving chemotherapy
completion rates with the potential to improve OS.

Ovarian cancer patients commonly suffer from fatigue during chemotherapy. Research from
a single institutional trial revealed that mean scores for fatigue domains decreased during
adjuvant chemotherapy but increased to peri-operative levels following chemotherapy [8].
However, in this present study the line item for “lack of energy” may not be able to measure
the global problem. Cella et al suggest that cancer-related fatigue is a multifaceted condition
and specific tools have been developed to measure the problem [12]. This GOG study was
initiated after development of the FACT-F.

Strengths of this study include an innovative approach to QOL analysis in a cooperative
group setting, size of the study sample, and well-controlled data collection. The GOG
collects limited demographic and clinical factors therefore we were unable to perform a
more robust comparison of patient characteristics and develop clinical clusters for potential
intervention. The GOG also does not collect co-morbidity measures and cause of death,
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which would be helpful in analyzing physical function. Additional study and potential line
item analysis is needed to examine other factors which may account for additional variation
of QOL in the patient population.

Poor PWB is associated with decreased OS. Results from this ancillary study will be central
in forthcoming interventional trials focused on symptom management and reducing side
effects from chemotherapy, and could help to improve stratification and the design of
randomized controlled trials. Finally, understanding the significance of the physical domain
may aid physicians in how to counsel patients receiving IV or IP chemotherapy. This type of
research supports a patient-centered approach to cancer care.
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RESEARCH HIGHLIGHTS

• Physical QOL is associated with OS in ovarian cancer patients receiving
adjuvant chemotherapy.

• Poor physical well-being at baseline is associated with risk of death in patients
undergoing adjuvant chemotherapy for advanced ovarian cancer.

• Identifying modifiable characteristics that are associated with survival offers the
potential for providing support that may improve outcomes.
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Figure 1.
Overall Survival By Baseline PWB Score Quartiles
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Figure 2.
Overall Survival by Patient-Reported 'Lack of Energy' Score at Baseline
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Table 1

Median overall survival and relative risk of death by physical well-being (PWB) quartiles at baseline

PWB scoring level by quartiles

<25th 25th ~ 50th 50th ~75th >=75th

No. at risk 87 81 130 100

No. of death 53 42 63 43

Median survival (months) 42.7 52.7 53.6 60.4

Relative Risk (95 % CI) relative to >75th quartile 1.81 (1.20~2.72)
P=0.005

1.37 (0.89~2.11) P=0.15 1.24 (0.85~1.83) P=0.27

Note: a higher PWB score indicates better physical well-being.
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