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ABSTRACT

Health related quality of life (HRQOL) is a key priority for patients with ovarian cancer as there
is significant morbidity associated with the disease and the treatment. It is therefore essential
to include measures of HRQOL and patient reported outcomes (PROs) in all clinical trials
and ideally report them in the initial manuscript. The results of these analyses help interpret
the primary trial endpoints which are typically progression free survival and overall survival
from the perspective of the patients, but can also assist with regulatory approval of new drugs
and inform future patients regarding the potential benefits and downsides of the treatment
as well as help support clinical recommendations. Including PROs in clinical trials allows
patient-defined clinical benefits to be assessed in parallel to traditional survival outcomes

to provide a more holistic overview and aid in the interpretation of the trial results. Given

the importance of these instruments in clinical trials, greater effort is required to improve

the appropriate inclusion, quality of analyses and reporting of PROs. It is also essential that
all clinicians understand the intricacies of the selection, implementation and interpretation
of these measures of HRQOL and PRO's and how important their contribution is to clinical
trials as well as clinical practice. This review is a practical guide for clinicians to gain a better
understanding of PROs and how they can be incorporated into ovarian cancer trials.

Keywords: Ovarian Neoplasms; Quality of Life; Patient Reported Outcomes; Endpoints

INTRODUCTION

Health related quality of life (HRQOL) is of key importance to patients with advanced cancer
independent of tumor type and is particularly relevant to patients with ovarian cancer due to
the significant morbidity associated with both the disease and the treatment. HRQOL and
other patient reported outcomes (PROs) are important measures which are included in clinical
trials and help interpret the primary trial endpoints of progression free survival (PFS) and
overall survival (OS) from the perspective of the patient experience. In addition, they can assist
with regulatory approvals of new drugs and ultimately also be used to inform future patients
about the specific treatment including the impact on PRO's and help guide decision making
(Table 1). The Gynaecological Cancer InterGroup (GCIG) unanimously acknowledged the
importance of measuring PROs in clinical trials for patients with epithelial ovarian cancer [3]. It
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Table 1. Key definitions

Health related quality of life (HRQOL): “HRQOL is defined as the subjective assessment of the impact of
disease and treatment across the physical, psychological, social and somatic domains of functioning and well-
being” Revicki et al., 2000, p888 [1]

Patient-reported outcome (PRO): “A PRO is any report of the status of a patient's health condition that comes
directly from the patient, without interpretation of the patient's response by a clinician or anyone else. The
outcome can be measured in absolute terms (e.g., severity of a symptom, sign, or state of a disease) or as a
change from a previous measure. In clinical trials, a PRO instrument can be used to measure the effect of a
medical intervention on one or more concepts (i.e., the thing being measured, such as a symptom or group of
symptoms, effects on a particular function or group of functions, or a group of symptoms or functions shown to
measure the severity of a health condition).” Food and Drug Administration, 2009, p6 [2]

is therefore important that all practicing clinicians understand the intricacies of the selection,
implementation, analyses and interpretation of PROs in clinical trials. This review will address
the critical elements of trial design and inclusion and reporting of PRO's in ovarian cancer trials.

WHY INCLUDE PROS?

Incorporating the patient's experience of treatment in clinical trials is essential to inform
clinical decision making and guide health policy [4]. Regulatory agencies such as the Food
and Drug Administration (FDA) and European Medicine Agency (EMA) now recognize the
importance of PRO measures in the evaluation of treatments [5-7]. Furthermore, the FDA
recommends assessment of disease- and treatment-specific issues which are directly related
to the disease and its treatment beyond global HRQOL and other multidimensional patient-
reported constructs [7]. Both European Society for Medical Oncology (ESMO) and American
Society of Clinical Oncology (ASCO) have acknowledged the importance of defining the
clinical benefit to patients of new therapies, and have proposed standardized approaches

to evaluate the results of clinical trials by either using scores to evaluate the Magnitude of
Clinical Benefit (MCB; by ESMO) or the Net Health Benefit (NHB; by ASCO) which include
survival endpoints in addition to toxicity and HRQOL. The ESMO MCB scores based on

OS and PFS are upgraded if there is evidence to indicate an improved HRQOL or delayed
deterioration in HRQOL or a substantial reduction in adverse events. The ESMO and ASCO
recommendations underscore the importance of including PRO endpoints in clinical trials.

WHAT MEASURE SHOULD BE USED?

Multiple well validated PRO measures exist including generic and ovarian cancer specific
measures. The PRO measure that is best suited to address the specific PRO hypotheses and
the PRO endpoints should be selected for inclusion in the clinical trial [3,8]. The two most
commonly used HRQOL instruments in epithelial ovarian cancer trials are the generic core
quality of life questionnaire (QLQ-C30) from the European Organization for Research and
Treatment of Cancer (EORTC) and the Functional Assessment of Cancer Therapy - General
(FACT-G) from the Functional Assessment of Chronic Illness Therapy (FACIT) measurement
symptom [3,9]. These questionnaires are modular systems which allow for additional disease
site and/or treatment specific modules to be included (for example QLQ-0OV28 and FACT-O/
FOSI) [1012].

There is no best HRQOL questionnaire. Measure selection must be matched to well-defined
and clinically-motivated PRO hypotheses and endpoints that are determined a priori during
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the design of the trial. Further, the measure should have sound validity, including content
validity, which is the degree to which the content of the measure reflects the construct
being measured [13]. The measure should also produce a score for the key domains. For
example, if social domains are of interest for the study, an investigator may consider
different aspects to this construct. If the impact on the family and social activities is of
interest, then QLQ-C30 may be a better choice as it produces score for social functioning
based on items assessing the impact of disease and treatment on family and social activities
[14]. In contrast, if relationships and support is a more central focus then FACT-G may be a
better alternative, as the Social/Family Wellbeing scale focuses more on these aspects [14].
Independent of what measure is used, it is important that the PRO endpoint and measure
reflects key disease symptoms, treatment side effects and physical function in the context
of the specific trial, in order to provide a more sensitive measure of patient benefit [6]. The
choice of measure may be very different in trials of 1st line therapy, maintenance therapy or
palliative therapy in patients with platinum resistant ovarian cancer where the endpoints
vary considerably.

Donovan and colleagues identified key HRQOL domains of interest in patients with

ovarian cancer [15]. These included specific abdominal symptoms, weight issues and

sexual functioning, but few trials have reported these specific domains [15]. In a recent
review of published phase III trials in ovarian cancer, the majority of trials (86%) reported
global HRQOL, despite most of these trials using PRO measures which produced scores

for Donovan's recommended domains [16]. More recently, the GCIG established a working
group to develop a fit for purpose instrument - Measure of Ovarian cancer Symptoms

and Treatment concerns (MOST) to be used to measure the potential benefit of palliative
chemotherapy in clinical trials in patients with recurrent ovarian cancer. MOST has 24 items
and 5 multi-item scales: abdominal symptoms (MOST-Abdo), disease or treatment-related
symptoms (MOST-DorT), chemotherapy-related symptoms (MOST-Chemo), psychological
symptoms (MOST-Psych), and MOST-Well-being [17]. It was designed to be flexible so it can
be adapted and modified to reflect the target population, treatments and PRO hypotheses.
As MOST focuses on patient reported symptoms and adverse effects, it will be used in
combination with other PRO measures like EORTC or FACT depending on the research
question and PRO hypotheses [17].

Measurement of PROs adds valuable information regarding adverse effects of treatment
from the patients experience over and above conventional reporting of toxicity by clinicians
using the National Cancer Institute (NCI) common terminology criteria for adverse events
(CTCAE) criteria. For example, the severity of neuropathic symptoms can vary significantly
from a patient and clinician's perspective [18,19]. In International Collaboration on Ovarian
Neoplasms 7 (ICON7) trial, significant discordance was seen between clinician and patient
reporting of peripheral neuropathy [19]. Moderate to severe (grade 2 or 3) clinician-
reported neuropathy was documented in 28% of patients [19]. In contrast, 67% of patients
reported ‘quite a bit’ or ‘very much’ tingling or numbness in the QLQ-OV28 questionnaire
[19]. Hoskins and colleagues found similar discrepancies when they investigated doublet
therapy with carboplatin and paclitaxel versus sequential therapy with cisplatin and
topotecan followed by carboplatin and paclitaxel in ovarian cancer [20]. More self-reported
neurotoxicity was described at cycle 3 and 5 than shown by the toxicity data. These results
highlight important questions as to whether patient- or clinician-reported neuropathy is
more clinically relevant. Arguably, PROs should take precedence as it is the patients who are
experiencing the symptoms.
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A patient-reported version of the common terminology criteria for adverse events (PRO-
CTCAE) has been developed as an electronic based system for patients to report their
adverse events in an attempt to improve the accuracy and precision of grading of this class of
adverse events. This aims to provide a patient voice to trial reporting [21]. PRO-CTCAE was
developed by a multidisciplinary team of methodologists, clinicians, informatics experts,
patients and regulators and is being integrated into clinical trials through the NCI [22]. PRO-
CTCAE is now being translated into other languages using best-practice methods, including
Japanese [23]. We expect that inclusion of PRO-CTCAE in trials will provide valuable data
and improve patient satisfaction by facilitating better communication and responsiveness to
patients concerns.

A major barrier to the interpretation of PRO measures is reliably converting subjective scores
to objective measures of outcome and defining what is clinically meaningful and understood
by clinicians. The definition for a minimal clinically important difference (MCID) for the
EORTC QLQ-C30 was originally defined as a 10 point change although this is not universally
accepted and a more recent study recommended that a MCID of 15 points should be used
[24]. In an analysis of 12 articles, group differences in mean scale scores were reliably
classified as trivial, small, moderate or large [25]. In a systematic review of HRQOL in trials
in epithelial ovarian cancer, the pre-specified significant change ranged from 5-15 [16]. It

is critical this is considered when determining the necessary sample size if the PRO is the
primary endpoint and again when interpreting the final results as positive or negative. The
MCID to be used needs to be predefined in the trial statistical analysis plan and clinically
relevant.

WHEN SHOULD WE MEASURE PROS?

The timing and duration of PRO assessments needs to be tailored to the population of
patients in the trial and the PRO hypotheses. In patients treated with palliative intent, the
domains of interest will differ significantly from those selected in asymptomatic patients
treated in maintenance studies or patients treated with curative intent where survivorship
and late toxicities assume more importance to patients (Table 2). The duration of assessment
needs to reflect this and collecting information on late effects may be important in some
trials. For example, in colorectal cancer survivors neuropathy-related symptoms were still
reported 2 to 11 years post-therapy, and continued to have a negative influence on their
HRQOL [26]. In ovarian cancer the duration of assessment in first line trials has been shown
to average only six months post completion of therapy (range 0-24 months) which arguably
is not long enough to document longer term impact [16]. Friedlander and colleagues recently
demonstrated that almost 25% of patients report moderate to severe symptoms of peripheral
neuropathy 2 years after 1st line chemotherapy, with an additional 25% experiencing mild
symptoms [27]. Longer follow up is critical to better understand the impact on HRQOL and
to understand the true extent of toxicities like neuropathy.

Timing of assessments is dependent on whether the HRQOL domain of interest is deemed

to be acute versus persistent. In the upfront treatment of ovarian cancer, two studies
investigating dose-dense chemotherapy approached this very differently [28-30]. While both
identified neuropathy as their domain of interest, they chose different longitudinal measures.
Pignata and colleagues employed a weekly PRO assessment during treatment to investigate
the acute toxicities of this regimen and were therefore able to demonstrate that the FACT-O/
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Table 2. Context specific PRO endpoints in clinical trials in ovarian cancer

Context PRO endpoints of interest

First-line treatment

Good prognostic group - Late toxicity
- Survivorship issues
- HRQOL, Q-Twist, PRO-CTCAE, compliance with treatment, patient preference

Poor prognostic group - Delay time to deterioration of HRQOL or specific symptoms
« Q-Twist
- Time to second-line therapy
- HRQOL at and after progression
- Toxicity
- Patient preference

Relapse

Late relapse without symptoms - Time to deterioration of HRQOL or specific symptoms
+ HRQOL at and after progression
- Toxicity

Late relapse with symptoms - Proportion of patients with symptom improvement/deterioration
- HRQOL at and after progression
- Duration of control of symptoms

Early relapse « Proportion of patients with symptom improvement/deterioration
- Duration of control of symptoms
- Time to deterioration of HRQOL or specific symptoms
- HRQOL at and after progression
- Proportion of patients treated within 4 weeks of death

Reprinted from Joly et al. [3] with permission by Elsevier.

HRQOL, health related quality of life; PRO, patient-reported outcome; PRO-CTCAE, patient reported outcomes
version of the common terminology criteria for adverse events; Q-TWIST,quality-adjusted time without symptoms
of disease or toxicity of treatment.

Trial Outcome Index (TOI) worsened with each cycle of 3 weekly treatment but remained
stable with weekly treatment [29]. There was more grade 2 or greater sensory neuropathy
with 3 weekly (17%) vs. 6% with the weekly regimen. The PFS was the same with both
regimens supporting a weekly regimen in selected patients [29]. In contrast, Harano and
colleagues assessed PROs after 3 and 6 cycles and 12 months post-therapy to assess persistent
toxicity which does not give the same degree of information regarding tolerability as the
Pignata study [30]. They reported that 7% of patients had grade 3/4 sensory neuropathy
which was similar in the weekly vs. 3 weekly regimen. Neuropathy has been reported to be the
principal toxicity that interferes with self-care, mobility and HRQOL [31].

Pujade-Lauraine and colleagues and Stockler and colleagues investigated palliative
chemotherapy with/without bevacizumab in patients with platinum resistant ovarian cancer
and also assessed the impact of treatment on control of cancer-related symptoms [32,33]. They
focused specifically on gastrointestinal symptoms which are the predominant symptoms in
patients with platinum resistant ovarian cancer. The PRO hypothesis was that more patients
receiving bevacizumab and chemotherapy than chemotherapy alone would achieve at least a
15% (>15-point) absolute improvement on the QLQ-OV28 abdominal/gastrointestinal symptom
subscale (items 31-36) at week 8/9 [32,33]. They were able to demonstrate a significant
improvement of gastrointestinal symptoms in conjunction with a PES benefit and bevacizumab
was subsequently approved for patients with platinum resistant ovarian cancer.

With the increasing number of trials investigating the role of maintenance therapy following
chemotherapy, integration of appropriate PROs into these trials is essential to interpret the
potential benefits of maintenance therapy to patients beyond a prolongation in PFS based
on Response Evaluation Criteria in Solid Tumors (RECIST). A recent randomized phase II
study (Study 19) investigating olaparib (a PARP inhibitor) as maintenance therapy in patients
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Table 3. Comparison of QOL measures integrated in Study 19 and SOLO2

Context Study 19 [34-36] SOLO2 [37,38]

Trial design Randomised phase Il comparing Randomised phase Ill trial comparing
maintenance olaparib with placebo maintenance olaparib with placebo in patients
in patients with platinum sensitive with platinum sensitive ovarian cancer and an
relapsed ovarian cancer underlying BRCA mutation

Primary endpoint PFS PFS

HRQOL measures Assessed improvement and Assessed Change from baseline in FACT-O TOI
deterioration rates and time to score during the first 12 months
deterioration in TOI and FOSI Assessed duration of ‘good quality of life” by

TWIST and quality-adjusted PFS
(a single measure of PFS and HRQOL outcomes)

FACT-O, Functional Assessment of Cancer Therapy - Ovarian; FOSI, Functional Assessment of Cancer Therapy/National
Comprehensive Cancer Network Ovarian Symptom Index; HRQOL, health related quality of life; PFS, progression free
survival; QOL, quality of life; TOI, Trial Outcome Index; TWIST, time without symptoms of disease or toxicity.

with platinum sensitive recurrent ovarian cancer following response to chemotherapy
demonstrated a significant improvement in PFS with olaparib which did not translate to an
OS advantage [34,35]. Prolonged maintenance therapy could potentially result in a sustained
detrimental impact on HRQOL due to the side effects of a chronic treatment. This needs to
be counterbalanced against the symptoms associated with earlier progression and further
chemotherapy in patients randomized to placebo. In Study 19 the FACT-O questionnaire was
completed at baseline and every 28 days until progression, and additional measures included
the FACT/National Comprehensive Cancer Network (NCCN) Ovarian Symptom Index

(FOSI) and the TOL. TOI of the FACT-O was the primary PRO outcome measure. In Study 19
maintenance olaparib had no adverse impact on HRQOL [36].

At the time of the development of Study 19, there were limited studies on the HRQOL in
patients receiving maintenance treatment and there were no specifically agreed PRO endpoints
in this setting. Building on results of Study 19, the SOLO2 study investigated the role of
maintenance olaparib in a randomized phase III trial in patients with platinum sensitive
ovarian cancer and an underlying BRCA mutation [37,38]. In contrast to Study 19 (Table 3),
there was a more intensive evaluation of HRQOL and PROs including a number of additional
patient-centered endpoints to help interpret the results of the trial. Of key importance they
demonstrated no appreciable detrimental impact on HRQOL, using FACT-O TOI, but also
found that olaparib was associated with a greater quality adjusted PFS (mean, 14.0 vs. 7.3
months) and a longer duration of time without symptoms of disease or toxicity (TWIST) (13.5
vs. 7.2 months) for patients on olaparib compared to placebo and a significantly longer time to
first and second subsequent treatment supporting maintenance therapy with olparib [38].

HOW CAN INVESTIGATORS INVOLVED IN CLINICAL
TRIALS HELP ENSURE THE PRO DATA ARE
MEANINGFUL?

Recent reports have critically evaluated the methodology of PRO studies within ovarian
cancer trials and suggest that more work is needed to improve the standard of PRO research
[8-10,16,39]. A study of 26 phase III ovarian cancer trials determined that most protocols
included basic elements, such as the name of the PRO measure being used and the
corresponding assessment schedule, however critical items were often omitted [39]. Only
58% provided a rationale, 31% described a PRO objective and 19% included a PRO hypothesis
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[39]. Studies addressed an average of 28% of recommended and applicable PRO protocol
items. Items relating to the administration of PRO measures were least likely to be addressed,
which raises concerns for quality assurance, as without clear administration instructions it is
difficult for site staff to implement study procedures in a consistent and uniform manner.

Without attention to these details, it is difficult to determine the relevance of the PRO
endpoint's and the PRO study's design. The recently-published Standard Protocol

Items: Recommendations for Interventional Trials-PRO Extension (SPIRIT-PRO) lists 16
recommended items for inclusion in trial protocols with primary or key secondary PRO
endpoints [40]. These consensus-based guidelines address all aspects of the protocol,
including describing a research question and evidence-based rationale, defining objectives and
hypotheses as relevant to specific PRO domains, justifying the chosen PRO measure, specifying
the PRO assessment schedule with acceptable windows for each assessment, specifying
strategies for minimizing missing PRO data and specifying whether and how PRO data will be
monitored for clinical purposes during the trial [40]. Thoughtful adherence to these guidelines
should improve the design of PRO research protocols and improve data quality.

However, good study implementation is also crucial to achieving high quality data. Missing PRO
data (missed PRO assessments) is arguably the biggest implementation problem experienced

in PRO studies because PRO data is time-sensitive and once missed, cannot be retrieved or
reliably estimated. Missing PRO data is often indicative of worsening illness, meaning that
available data may be from patients who do better on treatment and may not provide an accurate
picture of the impact of treatment if those patients with missing PRO data are not considered

in the interpretation. Thus, it is crucial to minimize rates of avoidable missing PRO data, and to
implement strategies to assist in handling unavoidable missing data [41].

A recent systematic review outlined methods for preventing, handling and reporting
missing PRO data to minimize any potential for biased interpretation [41]. In addition to
developing a strong trial protocol and clearly reporting missing data rates and causes, the
review highlighted the importance of ongoing quality assurance strategies, for example,
maintaining excellent communication between trial coordinating offices and site staff
regarding PRO compliance, educating patients about the importance of PRO assessments,
and utilizing new technology, such as electronic data capture, which enables reminders

to be sent to both research nurses and patients when PRO assessments are due, and real-
time monitoring of compliance rates [41]. Future trials for ovarian cancer therapies should
implement these approaches. Ultimately it is up to the clinicians and research nurses running
the trial to focus on the importance of PROs and try and ensure all the data is collected.

Finally, transparent, complete and timely reporting will ensure that high-quality PRO data
can inform clinical practice and policy. International consensus guidelines for the reporting
of PRO endpoints, namely, the Consolidated Standards of Reporting Trials (CONSORT)-PRO
Extension, was published in 2013 [42]. These guidelines should be used in conjunction with
the CONSORT 2010 statement [43]. CONSORT-PRO recommends that the PRO endpoint be
described in the study abstract, that a PRO hypotheses with relevant domains is described,
approaches for handling missing PRO data are described and that PRO results and limitations
are discussed in the context of other trial outcomes [42].

Reviews of ovarian cancer trial publications have highlighted that reporting is often
incomplete according to CONSORT-PRO criteria [9,16]. Mercieca-Bebber and colleagues
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reviewed 36 phase III ovarian cancer randomized controlled trials and determined that

on average only 48% of the CONSORT-PRO checklist was addressed [9]. The reporting

of missing data was particularly poor [9]. Furthermore, PRO findings from 3 of 36 (8%)
randomized controlled trials were not reported. This rate is based on randomized controlled
trials that specified a PRO endpoint in the publication and should therefore be considered a
conservative estimate of the true rate of non-reporting of PRO endpoints in ovarian cancer
randomized controlled trials [39]. Wilson and colleagues reported similar results [16].
Adhering to the guidelines for protocol development, PRO administration, quality assurance,
minimizing missing PRO data and transparent reporting described above will ensure

that PRO data collected in clinical trials will be of more value to the research and clinical
community and will contribute to our understanding of patient outcomes.

WHERE CAN WE IMPROVE

Early consideration during the design phase of the clinical trial of how PRO data could be
informative and help interpret the primary outcome measure of a trial such as PFS or OS, is
essential to the success of the trial. Quality-adjusted time without symptoms of disease or
toxicity of treatment (Q-TWIST) and the time until definitive deterioration (TUDD) have been
identified as potentially important endpoints to include to assess benefit, in trials in ovarian
cancer [3]. These endpoints have not been used in ovarian cancer trials with the exception of
Q-TWIST in SOLO2 and not at all in trials in patients with platinum resistant ovarian cancer
where the aim of treatment is control of symptoms and delaying progression and arguably
would be important endpoints in this setting [37,38].

There are good precedents in other cancers and in particular in pancreatic cancer, where the
assessment of the TUDD in QLQ-C30 scale has been used to clearly document the palliative
benefit of chemotherapy. For example, TUDD supported the use of the triplet combination of
fluorouracil, oxaliplatin and irinotecan despite greater toxicity in comparison to gemcitabine
alone [44]. In conjunction with a PFS benefit, the investigators reported a longer time until a
10-point and 20-point deterioration in global score of QLQ-C30 in the triplet arm, supporting
the value of the more toxic chemotherapy regimen (Fig. 1) [44]. This is an excellent example
of how well considered PRO endpoints can help interpret the results of clinical trials and
change the standard of care.

More recently, the KEYNOTE-045 study comparing pembrolizumab with chemotherapy in
advanced urothelial cancer integrated HRQOL measures to compliment the survival endpoints
[45]. Clinical benefit of pembrolizumab was supported by two prespecified endpoints: 1)

time to deterioration and 2) mean change from baseline to week 15 in EORTC QLQ-C30.
Importantly, they specified a 10-point change as clinically relevant [46]. Pembrolizumab was
associated with a longer mean time to deterioration (3.5 vs. 2.3 months; p=0.004) [46]. Mean
change from baseline was 0.96 for the patients treated with pembrolizumab and -8.36 with
chemotherapy (mean difference, 9.05; p<0.001) [46]. Additionally, reasons for non-completion
were documented and compliance and completion rates were published at each time point.
This study highlights the value of integrating disease relevant PROs with survival endpoints and
also the importance of acknowledging compliance and dealing with missing data.

In renal cancer, sunitinib demonstrated a benefit in PFS (11 vs. 5 months) in comparison to
interferon alone but with more adverse events reported [47,48]. To better estimate patient
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benefit, Q-TWIST was included to measure patient benefit [48]. This measure simultaneously
compares time with toxicities and clinical outcomes to evaluate the trade-off between

adverse events and benefit over the entire survival time. It separates survival time into three
periods: 1) toxicity period with grade 3 or higher adverse events after randomization and
before disease progression or censoring; 2) time without symptoms or toxicities (Twist)
representing the time without toxicities or symptoms before disease progression; and 3)
relapse, representing the time following disease progression and ending with death or
censoring (Fig. 2). The median time spent without symptoms of disease progression or
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Fig. 2. Q-TWIST assessment in patients with renal cancer receiving sunitinib versus IFN-a [48]. (A) Kaplan-Meier curves for OS (blue) and PFS (red) for the
sunitinib arm with toxicity (green) for patients who experienced any treatment-related grade 3 or 4 toxicity. (B) Kaplan-Meier curves for OS (blue) and PFS (red)
for the IFN-o arm with toxicity (green) for patients who experienced any treatment-related grade 3 or 4 toxicity. Q-TWIST separates survival time into three
periods: 1) toxicity period with grade 3 or higher adverse events after randomisation and before disease progression or censoring (TOX); 2) TWIST representing
the time without toxicities or symptoms before disease progression; and 3) relapse, representing the time following disease progression and ending with death
or censoring (REL). Reprinted from Patil et al. [48] with permission by © 2012 Springer Nature.

IFN, interferon; OS, overall survival; PFS, progression free survival; TWIST, time without symptoms of disease or toxicity.
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toxicity of treatment was 151 days longer for patients treated with sunitinib compared to
those treated with interferon [48]. The difference in Q-TWIST ranged from a maximum of 177
to a minimum of 55 [48]. This measure has also supported the use of interferon in myeloma
and ipilimumab in melanoma [49,50].

We have seen progress in the inclusion of PROs in a growing number of trials in ovarian
cancer, and more recently also with the relevance of the additional measures used [16]. The
Sth Ovarian Cancer Consensus Conference recommended that future trials should include
additional patient-centered benefits beyond HRQOL alone such as the duration of time
without symptoms of disease or treatment toxicity and quality adjusted PFS [3]. SOLO2 is
an example of the change in approach to inclusion of patient-centered endpoints in ovarian
cancer trials, and there are now many more trials that are paying a lot more attention to PRO
endpoints early in the planning and design phase [37,38].

Lack of inclusion of appropriate PROs in clinical trials has led to many missed opportunities in
the past [8]. For example, a randomized phase II trial comparing olaparib to pegylated liposomal
doxorubicin in women with BRCA-related recurrent ovarian cancer found no significant
differences in survival end points, but it is likely that clinically relevant differences in HRQOL
between the two very different treatments may have been missed due to the measures used

[51]. There were no significant differences between groups for the FACT-O symptom index

or Trial Outcome Index mean scores. A higher improvement rate was noted for olaparib for

the total FACT-O score (odds ratio=7.23; p=0.039), but this was not discussed [8]. If this study
was designed today, the PRO measures and PRO endpoints would be very different. Patient
preferences (daily oral tablets versus intravenous monthly chemotherapy), patient-reported
toxicity, patient-reported experience (inconvenience of treatment), and TUDD may have resulted
in a different conclusion to this study [8]. This again supports the importance of early involvement
of researchers with expertise in these areas, to prevent the missed opportunities in such trials.

The 5th Ovarian Cancer Consensus Conference in Tokyo 2015 also encouraged the reporting of
the proportion of patients with recurrent ovarian cancer who experience a symptomatic benefit
from treatment, and the duration of that benefit [3,52]. Reporting findings in this format is
more clinically meaningful than mean changes. To date, less than 5% of phase III studies in
ovarian cancer have reported the duration of benefit of palliative chemotherapy [16]. The Aide et
Recherche en Cancérologie Digestive group (ARCAD) are currently developing “PRO-RECIST”
criteria to use as co-primary endpoints in trials in patients with recurrent colon cancer and
pancreatic cancer and it makes sense that the ovarian research community reach out to ARCAD
and learns from their experience as the same principles will apply in recurrent ovarian cancer.
Similar to a waterfall plot, the cumulative distribution of PRO changes from baseline could
provide a powerful graphical display to illustrate the proportion of patients who experience
every magnitude of change in a specific measure at a time point of interest and would allow for
comparison between trial arms [8]. A RECIST-like approach to reporting PRO may help provide
more robustness to the interpretation of these measures as well as reinforce greater rigour with
collection of PRO data and avoiding missing data.

CONCLUSION

PROs are important measures of the benefits and harms of treatment from the perspective
of the patient, which help to reinforce survival benefits (both PFS and OS), assist regulatory
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decisions and help guide decision making for patients with ovarian cancer. The value of
including PROs in ovarian cancer clinical trials has been recognized by key stakeholders:
patients, clinicians, and regulatory agencies. It is fundamental that the PROs selected

for inclusion in clinical trials reflect disease- and treatment-specific issues and correlate

with patient experience. Clinicians need to understand the intricacies of the choice,
implementation and interpretation of these measures. Given the importance of these
instruments in assessing benefits, it is critical we continue to implement practices to improve

PROs in ovarian cancer clinical trials

the quality of analyses and reporting of PROs. Increasing rigour is required and ongoing
investment from the GCIG symptom benefit group and collaboration with other similar
groups such as the ARCAD will help us achieve this. The potential knowledge gained from
closer attention to PRO hypotheses, the inclusion of appropriate PRO endpoints and high-
quality design, implementation, interpretation and reporting is huge and can significantly
impact patient outcomes.
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