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Health-related quality-of-life (HRQoL) data are often included in Phase Il clinical trials. We
evaluate and classify the value added to Phase Ill trials by HRQoL outcomes, through a review
of the National Cancer Institute of Canada Clinical Trials Group clinical trials experience within
various cancer patient populations. HRQoL may add value in a variety of ways, including the
provision of data that may contrast with or may support the primary study outcome; or that
assess a unigue perspective or subgroup, not addressed by the primary outcome. Thus, HRQoL
data may change the study’s interpretation. Even in situations where HRQoL measurement does
not alter the clinical interpretation of a trial, important methodologic advances can be made.
A classification of the added value of HRQoL information is provided, which may assist in

choosing trials for which measurement of HRQoL outcomes will be beneficial.
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Phase I1I clinical trials may be designed to evalu-
ate efficacy, with emphasis placed on demonstrat-
ing causal relationships between interventions and
outcomes; or effectiveness, seeking differences
in outcomes between therapies that can inform
clinical and health policy decision-making. Most
trials test for superior efficacy of the experimental
treatment; however, on occasion, noninferiority
trials are conducted that require that compet-
ing arms have similar efficacy, but with a differ-
ent advantage, such as reduced toxicity or cost,
sought for the experimental treatment. The most
common efficacy outcome end points evaluated
in cancer clinical trials are measures of disease
control, such as progression-free survival (PFS)
or overall survival (OS). Effective palliation of
symptoms is sometimes a primary study outcome.
Evaluation of the balance of patient benefits and
harms is typically addressed by survival, toxicity
and economic outcomes; however, the measure-
ment of health-related quality of life (HRQoL) is
also now commonly integrated in Phase IIT cancer
clinical trials [1-4].

The purpose of this review is to illustrate
the added value of measuring HRQoL — and
to propose a classification of these benefits

— by drawing on examples from the National
Cancer Institute of Canada Clinical Trials
Group (NCIC CTG) Phase III trials experi-
ence. We will begin by briefly reviewing the
nature of the NCIC CTG, the concept of
patient-reported outcomes (PROs) in general
and HRQoL outcomes specifically. Clearly, for
HRQoL data to be useful, it must be acquired
with appropriate instruments and methods.
For the purposes of this review, we assume
reliable, valid, responsive and interpretable
HRQoL instruments are chosen, and admin-
istered accordingly with an adequate level of
compliance. Additional information regarding
these issues has been thoroughly addressed by
others [5,6].

Assuming valid acquisition and interpretation
of HRQoL data, we pose the following question:
“Do HRQoL outcomes provide information
that cannot be simply deduced by traditional
biomedical measures?”. We propose to address
this question using an illustrative approach,
rather than a systematic review. We draw on
specific examples from the diverse NCIC CTG
Phase III studies, conducted for patients with
various stages and types of cancers.
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The NCIC CTG

The NCIC CTG is the only adult cancer clinical trials
cooperative group based in Canada that has a national mem-
bership from all provinces and is committed to assessing all
modalities of therapy across the spectrum of different cancer
types. Between its inception in 1980 and 2009, the NCIC CTG
has conducted or is conducting 262 trials within its Phase III
program; these have included 59,000 patients. Within its
Investigational New Drug Program, 176 Phase I or II stud-
ies have included more than 4150 patients. The NCIC CTG’s
scientific committees include eleven Disease Site Committees
(DSCs), which represent the major disease sites of cancer
including, for example, the Breast Committee and the Lung
Committee, and are responsible for developing a disease-
specific strategic agenda and specific trials that advance that
agenda. These DSCs are further supported by three Scientific
End Point Committees, which provide expertise in evaluating
end points other than survival and include the Quality of Life
(QoL) Committee, Correlative Sciences and Tumor Biology
Committee, and the Working Group on Economic Analysis.
A representative of each End Point Committee (e.g., a QoL
liaison) sits on the executive committee of each DSC. The role
of the QoL liaison includes the development of appropriate
hypotheses, evaluation strategies and analysis plans that are
included in trial protocols, such that studies are adequately
powered for HRQoL end points. In these decisions, data man-
agement costs are assessed and considerations of patient burden
are paramount.

With the European Organization for Research and Treatment
of Cancer (EORTC), the NCIC CTG was among the pioneer-
ing groups to incorporate HRQoL into cancer clinical trials. A
working group was established in 1986, and the QoL Committee
became a standing committee of the NCIC CTG in 1989. The
current QoL Committee consists of 16 members, including
medical and radiation oncologists, a clinical research associate,
a biostatistician and social scientists. The NCIC CTG requires
by policy that HRQoL be evaluated in every Phase III trial,
unless an explicit reason is stated in the protocol why this would
be inappropriate [7]. Since January 1, 2004, 15 NCIC CTG-led
Phase III trials have been activated and all (100.0%) of these
collect HRQoL. Over the same time period the NCIC CTG has
activated 38 Phase I11 trials led by others, and only four of these
(10.5%) collect HRQoL. The inclusion of HRQoL outcomes in
NCIC CTG-led studies is a testimonial to the perceived impor-
tance of HRQoL measurement among the leadership and DSCs
of the NCIC CTG.

Moinpour suggested circumstances in which HRQoL infor-
mation is likely to provide added value (3]. However, there is
limited literature that formally examines the actual, rather than
perceived, added value provided by HRQoL data in cancer clini-
cal trials once trials have been completed and reported. The
NCIC CTG QoL Committee sought to review our completed
study findings for evidence that HRQoL assessments add appre-
ciable benefit to cancer clinical trials, above and beyond what is
obtained by other study end points.

Patient-reported outcomes

The US Institute of Medicine previously defined ‘patient-cen-
tered’ as one of the six aims of quality healthcare (the others
being: safe, effective, timely, efficient and equitable) [9]. This
perspective stresses the importance of the patient’s preferences,
values, beliefs, experiences and perceptions of healthcare delivery
and health outcomes. To shift the paradigm away from an exclu-
sively biomedical model requires the ability to measure health
outcomes from a patient’s perspective [10]. PROs are assessments
of any aspect of health directly reported by the patient with no
intervening interpretation by another observer or source [11,12]. In
cases where individuals are unable to provide their own assess-
ments, owing to influences such as cognitive factors associated
with young age or disease (e.g., dementia), observer ratings of
behaviors may also provide indicators of patient functioning that
add to biomedical and clinical measures.

Health-related quality of life

Health-related quality of life is a multidimensional construct
that makes up a personal perception of well-being and func-
tioning (physical, psychological, cognitive and social) as affected
by wellness, illness, treatment, ability, infirmity, quality of, and
satisfaction with, care. These may also be extended to include
other issues of particular concern, such as sexual functioning,
body image and spirituality [13]. Functioning and well-being may
be considered at the level of each dimension as well as more
globally. Multiple studies have shown that global HRQoL assess-
ments comprise of more than the sum of identified component
domains. HRQoL is a personal perspective and varies by patients’
experiences, age, education and race [13-15]. By including HRQoL
measurement in Phase III cancer trials, high-quality evidence
regarding patients’ perspectives on the impact of disease and its
treatment can be determined.

Review methods
Annually, the NCIC CTG QoL Committee organizes workshops
or symposia to advance the HRQoL field. In 2007, an internal
workshop was held to assess the added value provided by HRQoL
measurement in clinical trials. Committee members, all with
expertise in HRQoL measurement, were asked to review com-
pleted NCIC CTG trials for which the HRQoL results had been
analyzed and reported. Not every trial with a HRQoL component
was reviewed in detail; rather, each DSC—QoL liaison selected up
to two studies illustrating added value. Selected studies were ana-
lyzed using a template that included a summary of the hypothesis
and overall outcomes, the HRQoL assessment and quality factors
identified for HRQoL research [16,17]. A day-long workshop was
subsequently conducted by the group with the added participa-
tion of an external reviewer from the EORTC QoL Group, Neil
Aaronson. Through active discussion and group participation, we
determined which studies indeed represented ‘added value’, and
a classification system was proposed [18].

Subsequently, a symposium was held in spring 2008 for all
members of the NCIC CTG. Through formal presentations,

the proposed classification of added value was shared with all
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participating investigators and NCIC CTG Central Office staff.
The classification presented here builds on feedback and iterations
from these two events.

Diversity of HRQoL added value exemplified by NCIC
CTG Phase lll trials

Our proposed classification of added value has two levels: first
HRQoL added value is classified according to how the study
results would be applied, and then within these categories, a sec-
ond level details the specific nature of the findings. The first level
includes three over-arching categories:

* Choosing the ‘best’ treatment

¢ Enriching the understanding of patient experiences (beyond
treatment decision-making)

* Improving clinical trials methods

From these three main categories flow the eight subcategories
of HRQoL added value observed in NCIC CTG cancer trials
(Tare 1). Of note, these categories are not mutually exclusive; sev-
eral trials described below could be used as examples of more than

one type of HRQoL added value.

Choosing the ‘best’ treatment

Health-related quality of life data can help patients and clini-
cians decide on the most appropriate therapy, by evaluating the
balance of study outcomes. HRQoL information may support or
counterbalance the primary outcome.

HRQol as the primary outcome

Some randomized controlled trials are designed using a PRO
as the primary study outcome, selecting PROs to best test the
hypothesized benefit of the study intervention.

A Canadian randomized trial comparing prednisone with or
without mitoxantrone as treatment for symptomatic hormone-
resistant prostate cancer, demonstrated
that mitoxantrone was associated with
a sustained improvement in the study’s Q{=RelN{{de] 1 l-*H
primary outcome: patient-reported pain
intensity (as measured by the McGill-
Melzack Pain Questionnaire [19]) without
an increase in analgesics [20]. The NCIC
CTG provided independent external
review of patient responses for this study.
Patients allocated to receive mitoxantrone
were also more likely to have improve-
ments in multiple secondary HRQoL out-
comes of the EORTC Core Quality of Life
Questionnaire (EORTC QLQ-C30) [21):
physical, emotional and social functioning;
pain impact, pain relief; fatigue, insomnia, decision-making)
drowsiness; constipation; mood; and glo-
bal HRQoL [20,22]. Although no difference
in overall survival was detected between methods

study arms, the experimental treatment

1. Choosing the ‘best’ treatment

2. Enriching the understanding of 2.1.
patient experiences (for
counseling beyond treatment ~ 2.2. Provide prognostic information for counseling

3. Improving clinical trials 3.1.

was adopted on the basis of palliative benefit to patients. In
contrast to PROs, neither imaging nor serum prostate-specific
antigen were useful in determining ‘responses’.

HRQoL outcomes that support the primary outcome

Several examples exist where HRQoL data provide supportive
information that parallels other study outcomes, providing a more
detailed illustration of the positive impact of treatment.

Cetuximab (a monoclonal antibody targeting the EGF recep-
tor [EGFR]) was shown to prolong both OS and PFS, and to
improve response and disease-control rates in patients with heav-
ily pretreated advanced KRAS-wild-type colorectal cancer in the
CO.17 study [23,24]. Not surprisingly, cetuximab did result in more
grade 3—4 adverse events compared with the best supportive care
control arm. However, as measured using the EORTC QLQ-C30,
cetuximab was associated with less overall HRQoL deterioration,
prolonged time to HRQoL deterioration, and improvements in
pain, fatigue, nausea and dyspnea, thus confirming the palliative
benefits of this therapy [2s).

The tyrosine-kinase EGFR inhibitor erlotinib prolonged OS,
I-year survival and PES, and also improved response rates, in
patients with pretreated advanced non-small-cell lung cancer
(NSCLC) in the placebo-controlled study BR.21 [26]. HRQoL
was measured using the EORTC QLQ-C30 and QLQ-LC13 lung
module [27]. Prolongation of time to worsening of cough, dysp-
nea and pain, as well as higher rates of improvement in physical
functioning and in global HRQoL were observed with erlotinib
therapy [28].

CE.3 provides a further illustration. This international
Phase III study demonstrated a survival benefit for temozolomide
added to radiotherapy for palliation of patients with glioblastoma
(29]. As this is a population with a very poor prognosis even with
treatment, there had been concern that more intensive therapy
could result in impairment of well-being. As such, HRQoL was

assessed using the EORTC QLQ-C30 and the EORTC BN-20

Table 1. Classification of added value of health-related quality-of-

1.1. Used as the primary outcome for comparing
treatments

1.2. Support the primary trial outcome by improving
understanding of treatment benefits or treatment
risks

1.3. Counterbalance the primary trial outcome by
improving understanding of treatment benefits or
treatment risks

Enhance understanding of treatment benefits or
risks

purposes

2.3. Characterize under-evaluated populations

Prognostic determinant (stratification)
3.2. Measurement advances in HRQoL research

HRQoL: Health-related quality of life.
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brain cancer module [30]. Results revealed HRQoL was similar
between treatment groups over time [31]. Reassuringly for patients
and clinicians, it could be concluded that the survival benefit did
not come at a substantial HRQoL cost.

HRQolL outcomes that counterbalance the primary outcome
There are times when HRQoL findings can illustrate outcomes
that contrast with the primary study outcome, thus these findings
alter treatment recommendations.

Such an example is found with the SR.2 study of pre- versus
post-operative radiotherapy for adjuvant treatment of extremity
soft-tissue sarcoma. This study’s primary outcome, incidence of
major wound complications, favored the postoperative approach
with better acute wound healing [32.33]. However, longer term data
revealed greater soft-tissue fibrosis in the patients who received
postoperative radiotherapy. Patient-reported HRQoL assessments
of difficulty experienced in activities of daily living (self-care,
mobility and role functions) on the Toronto Extremity Salvage
Score [34] revealed increased disability and a negative impact on
long-term functioning with postoperative radiotherapy [35]. These
findings changed the final interpretation and recommendations
from this study, favoring preoperative radiotherapy.

Enriching the understanding of patient experiences
Health-related quality of life data can provide information regard-
ing both positive and negative patient experiences that would not
be available from traditional biomedical measurements alone.
Although this HRQoL information might not always be used
directly to choose the best treatment, it may better describe and
quantify treatment benefits and toxicity. In addition, it may con-
tribute to a fuller understanding of under-studied conditions or
patient subgroups.

HRQolL enhances understanding of treatment benefits
Traditionally in clinical trials, ‘response’ refers to tumor shrink-
age seen on imaging, by convention defined by Response
Evaluation Criteria in Solid Tumors (RECIST) [36]. However,
tumor response does not necessarily correlate with survival or
other benefits that impact the patient 37). PRO assessments
may yield more clinically meaningful impressions of treatment
response, particularly in the palliative setting.

MA.8 was a randomized trial of doxorubicin with or with-
out vinorelbine for women with advanced breast cancer [38]. The
relationship between objective tumor response and symptom
improvement was evaluated using the EORTC QLQ-C30 and
case report form (CRF) data. Improvements in the HRQoL out-
comes cancer pain, dyspnea and abnormal mood were associ-
ated with objective responses [39]. This suggests that responding
patients were actually receiving a meaningful palliative benefit,
and provides information to patients that may be more useful for
decision-making than an imaging report.

HRQolL enhances understanding of treatment toxicity
Health-related quality-of-life assessments of treatment toxicity
can inform therapeutic decisions by more fully quantifying and

qualifying treatment-related toxicity. This allows patients and
clinicians to explicitly weigh the benefits of therapy against the
trade-offs of toxicity.

For example, a Phase III study of adjuvant chemotherapy for
early-stage NSCLC, JBR.10, revealed clinically and statistically
improved survival with chemotherapy (hazard ratio: 0.69, and a
15% absolute improvement in 5-year survival) [40]. The study’s
HRQoL findings (as measured using the EORTC QLQ-C30 and
a trial-specific checklist) were able to demonstrate that the expected
negative impacts of chemotherapy were modest and temporary, with
most patients returning to baseline functioning by 9 months [41]. A
Quality-Adjusted Time Without Symptoms of Disease or Toxicity
of Treatment (Q-TWiST) analysis was also performed, revealing
adjuvant chemotherapy improved quality-adjusted survival despite
treatment toxicity [42].

MA.17 was a placebo-controlled trial of letrozole following
5 years of tamoxifen as adjuvant therapy in postmenopausal
women treated for early-stage breast cancer. Significant improve-
ment in disease-free survival were found, leading to implementa-
tion of the a priori early stopping rule by an independent data
monitoring committee (43]. HRQoL was measured using the
SF-36 [44] and the MENQoL (45]. The HRQoL findings revealed
no major impact of letrozole on overall well-being. However, it
was found that a small proportion of patients did experience sus-
tained worsening of HRQoL in some domains (physical function,
bodily pain, vitality, vasomotor and sexual scales) [46]. These find-
ings suggest that the majority of women tolerated the therapy well,
but that a minority with problematic toxicity may require other
supportive therapies or treatment discontinuation.

Measurement and reporting of toxicity, or adverse events, in
clinical trials is conventionally performed by clinical and/or
research staff. Through their assessment, an interpretation of the
negative impact of the intervention on patients is determined.
Despite the lack of formal validation for common scales, this has
been a longstanding, familiar and accepted approach.

Adverse events and toxicity can also be collected as PROs, using
single items or multidimensional questionnaires. This approach
is clinically less familiar and may be perceived to require more
complex analysis. However, there is evidence that PRO assess-
ments yield different profiles of adverse events than those shown
by traditional CRFs. Certain effects, such as pain and fatigue,
are especially difficult for the outsider to rate. Furthermore, only
PROs can provide the appropriate understanding of the impact
of toxicity on patients’ roles, functioning and degree of ‘bother’.
Several trials provide illustrations of the potential added value of
HRQoL data in toxicity assessment.

We have previously discussed MA.8, the Phase III study of
palliative chemotherapy for women with advanced breast can-
cer [38]. Savage et al. retrospectively analyzed the level of agree-
ment between patients” and clinicians’ evaluation of patients’
symptoms on the study [47]. They found only fair to slight agree-
ment at baseline, and the degree of agreement actually worsened
over time for most symptoms. Overall, patients reported far more
symptoms than did the clinicians, although clinicians reported
more numbness in patients receiving vinorelbine.
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The NCIC CTG participated in the Intergroup EORTC
55931/NCIC CTG OV.10 randomized study, which demon-
strated that treatment of advanced ovarian cancer with cis-
platin—paclitaxel resulted in superior survival compared with
cisplatin—cyclophosphamide [48]. HRQoL information was col-
lected, using the EORTC QLQ-C30, in 152 Canadian women
participating in the study. This study revealed very weak to
poor agreement between CRF reports of toxicity and HRQoL
data for severe or moderate toxicity categories [49]. Patients were
more likely to score a symptom as severe or moderate compared
with the CRF data. HRQoL data from this study were also
able to explain, at least in part, the impact of symptoms on
patients’ global well-being. We see by these examples that treat-
ment toxicity is often under-reported by clinicians compared
with patient self-evaluations. In their study, Savage ez al. con-
clude that to obtain comprehensive information, an integrated
system is needed, combining patient and clinician reporting of
symptoms and toxicity [47].

HRQoL enhances understanding of under-evaluated populations
Health-related quality of life data can provide meaningful clinical
information about cancer patients’” experiences, beyond results
that differentiate cancer treatments.

HN.2 was a multicenter, randomized, double-blind controlled
trial of an oral antimicrobial versus placebo to prevent and treat
mucositis for head and neck cancer patients undergoing radiation
therapy. This was a negative trial, demonstrating no mucositis
reduction with the antibiotic lozenge [s0]. However, little HRQoL
data from large multicenter randomized trials was previously
available in the literature regarding head and neck cancer patients.
Using the EORTC QLQ-C30 and a trial-specific checklist, this
study demonstrated a high rate of oral pain, persistent and severe
dry mouth, fatigue, and functional impairment in this small, but
important, cancer patient population.

Improving clinical trials methods

Health-related quality of life data may be used to improve the
methodology of clinical trials in general, and to advance the sci-
ence of HRQoL evaluation for future studies. Recent recognition
that HRQoL may be a strong prognostic indicator suggests its use
as a stratification or inclusion factor in defining trial populations.
Other results may improve future trials by informing the method
of administration or analysis of HRQoL instruments.

HRQol as a prognostic determinant

As mentioned previously, OV.10 was a trial of palliative chemo-
therapy for women with advanced ovarian cancer [48]. Further
analyses from this study revealed that baseline global HRQoL was
an independent predictor of both PES and OS in this population.
Baseline cognitive functioning, treatment and performance status
(PS) were also independent predictors of OS [s1].

Similarly, Dancey et al. performed a prognostic analysis of
474 patients with various cancers pooled from two NCIC CTG
supportive care Phase I1I studies, SC.8 [52] and SC.9 [53]. Both stud-
ies were designed to evaluate antiemetic control with chemotherapy.

The pooled analysis examined the association between HRQoL
scores and survival in this heterogenous population [54]. Stage of
disease, diagnosis of lung or ovarian cancer, PS and two elements
of the baseline EORTC QLQ-C30 (global HRQoL and emotional
functioning) were all independent predictors of survival.

These results support a growing body of literature revealing
HRQoL as an independent predictor for survival in various can-
cer settings [51,55-58], although there are a few studies (particularly
in early breast cancer) that have not confirmed this relation-
ship [51.55,57-61]. Poorer HRQoL probably reflects the impact of
greater disease burden and/or comorbidity in advanced cancer
populations and in many studies has been a stronger predictor
than PS alone. In populations where this relationship has been
confirmed, HRQoL could, theoretically, be used as a stratifica-
tion variable in clinical trials. Of course, the prognostic infor-
mation provided by HRQoL may have further value over and
above its contribution to clinical trial methodology; it may also
be of value for patients and clinicians for shared decision-making,
when prognosis may impact treatment preferences.

HRQoL advances in measurement methods
We provide an illustration here of the opportunity within clinical
trials to advance HRQoL research methodology.

SC.11 was a Phase III supportive care study of antiemetics for
control of chemotherapy-induced nausea and vomiting [62]. A
substudy within this trial included an evaluation of the impact
of the reference time frame of HRQoL questions and of the tim-
ing of administration of the questionnaires themselves [63]. The
findings revealed that in situations where the impact of treat-
ment being evaluated is not constant, careful attention needs
to be paid to the scheduling and to the time frame of HRQoL

questionnaires.

Expert commentary
Health-related quality of life findings provide important infor-
mation for patients and clinicians. HRQoL information can
enhance decision-making by providing a better understanding
of the potential impact on a patient of both disease and treat-
ment. The available literature has provided useful information
to advance the science and reporting of HRQoL measurement
in cancer clinical trials [5.6.16.17]. However, little guidance has
previously been available to evaluate and classify its added value.

Recently, Efficace ¢t al. reported a systematic review of the
reporting of HRQoL in randomized controlled trials of leukemia
patients [64]. This publication discusses the paucity of HRQoL
research in patients with hematologic malignancies, but also
presents examples where HRQoL study data provided unique
information regarding the patient’s perspective on the burden of
the disease and treatment-related effects. However, the paper was
mainly intended as a methodologic critique of the published leuke-
mia Phase II HRQoL studies and it did not provide a classification
of the added value of HRQoL in cancer studies.

Osoba proposed a taxonomy of the uses of HRQoL instru-
ments as they relate to three levels of decision-making: macro
(aimed at population policy making), meso (aimed at group
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or institutional levels) and micro (aimed at the individual
patient) [65], and also described potential applications of HRQoL
in clinical practice [66]. This was intended to provide guidance
when choosing the type of instrument most appropriate for each
of these settings, but was not meant as a formal evaluation of
types of added benefit.

Schwarz et al. outlined four areas where HRQoL research has
contributed to high-quality cancer care [13]. These were:

* To assess treatment outcome and to qualify survival
¢ To assess late problems
¢ To predict mortality

* To support transfer of information

The US National Cancer Institute’s Cancer Outcomes
Measurement Working Group (COMWG) have defined HRQoL
outcomes as providing added value when they are actionable by
being “instrumental in interpreting a study’s findings and would
be expected to influence clinical recommendations” [67]. This is a
helpful definition when evaluating the direct impact of HRQoL
outcomes on patient care. However, we have also provided illustra-
tions of the added value of HRQoL where clinical decisions were
not altered, but, for instance, patients and clinicians had a more
complete picture of the expected impact of disease and treatment
as experienced by patients. The COMWG definition does not
explicitly address such situations, nor those where clinical trials
methodology is advanced.

Our review did not include preference-based measures. These
instruments provide added value to health economic analyses
by providing a quality weighting to survival, a utility score [68].
Furthermore, as our stated focus was on Phase III cancer studies,
we have not presented illustrations where HRQoL information
in Phase I trials may be of added value. However, such examples
certainly exist. For instance, HRQoL results from Phase II studies
may provide variance estimates for power calculations regarding
HRQoL outcomes in Phase III studies, especially where this is
planned as the primary outcome. HRQoL data could even help in
selecting ‘the winner’ to take forward to Phase III in a randomized
Phase II study of two or more experimental therapies.

Our review of added benefits of HRQoL does not provide an
assessment of limitations in HRQoL data collection, analysis
or interpretation. We refer the reader to discussions provided
in the literature with regards to issues of instrument reliability,
validity, responsiveness and translation; interpretation of HRQoL
changes; burden of HRQoL collection; and missing HRQoL
data [1-6,69-71]. However, as our examples have illustrated, the
previous and ongoing research regarding these potential limita-
tions continue to move the field forward such that added benefit
of HRQoL assessment is realized.

The development of this classification was based on expert
opinion and conducted in a qualitative fashion, through inter-
active discussion and evaluation of selected examples. In the
future, we plan to use our classification system of the added
value of HRQoL outcomes in Phase III cancer trials to perform
a more quantitative, fully inclusive systematic review of such

studies. We further hope that our classification will be of use to
other researchers as the science of HRQoL assessment in clinical
trials continues to evolve.

Five-year view

The future is bright regarding the use of HRQoL and other
PROs in randomized clinical trials, in other research meth-
ods and in direct clinical care. Changes are anticipated in the
field regarding the nature of PROs and how these measures are
obtained; for example, computer adaptive testing (CAT) is a
promising administrative method associated with methodologic
implications [12.72,73]. The clinical application of PROs going
forward may include both communication of trial results and,
potentially, the day-to-day use of PROs in individual patient
care [74]. Future research challenges will include better develop-
ment of strategies for summarizing and communicating PRO
data in a way that is understandable and useful for clinicians
and patients.

Nature of PROs

The recognition of the importance of PROs is reflected in sev-
eral major initiatives of the American National Cancer Institute
(NCI), including the work of the COMWG [67] and the Patient-
Reported Outcomes Assessment in Cancer Trials (PROACT) [75].
In addition, the Patient-Reported Outcomes Measurement
Information System (PROMIS) initiative [76,77] of the NCI has
been developed to address three major objectives:

* To develop and test item banks of standardized PRO items

* To create a CAT system that would facilitate robust evaluation
of PROs in clinical research

* To create a repository of PROs for use by clinical researchers

These objectives are intended to make both the measurement
of, and analysis of PROS standardized across a wide spectrum
of clinical conditions, including oncology. Web-based or other
electronic data capture, linked to the standardized CAT approach,
will further facilitate the efficient collection of robust data with
less patient burden and fewer missing assessments.

Application of PROs

Standardized approaches to collection and analysis open further
opportunities to employ PROS in and out of clinical trials. For
example, a plenary session at the 16th Annual Meeting of the
International Society for Quality of Life Research in 2009 was
devoted to exploring the use of PROs for measuring treatment-
related toxicity and adverse event reporting, and to exploring the
possibility of new drug labeling claims based on improved PRO
profiles of new drugs. Expanded use of PROs in Phase II trials
is also anticipated.

Beyond clinical trials, increased use of PROs in routine clinical
practice may be helpful for a variety of reasons, including screening
for symptom status change, evaluating patients’ progress on treat-
ment regimens, comparing outcomes in practice to clinical trial
results and improving clinician—patient communication [78-80].
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Research into these applications will require ongoing attention
to enhance our understanding of clinically meaningful changes
in PRO outcomes, the influence of response-shift on longitudinal
data and the impact of missing data on the interpretation of PRO
findings [81].

Communication of PRO results

The increased standardization of PROs and the increased applica-
tion both in research and practice, will both require and facili-
tate communication of these results to clinicians and patients.
Increased standardization of the items will facilitate clinicians’
familiarity with the instruments and their application, whereas
using PROs more frequently will facilitate physicians’ com-
fort with PRO data. Both, however, will require that effective
knowledge transfer and communication strategies are developed,
particularly for reporting clinical trial results for the purposes
outlined herein.
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Key issues

e Conventional Phase Ill study outcomes are poor surrogates for health-related quality-of-life (HRQoL) information.
e HRQoL data provide unique information, from patients’ perspectives.
e In Phase lIl studies, several types of circumstance exist where HRQoL data are important to the interpretation of, and/or the

advancement of the science of Phase Ill studies.

e The information provided by HRQoL studies of cancer therapies can assist patients and clinicians with medical decision-making.
e HRQoL outcomes are and will continue to be key clinical trial outcomes, across many types and stages of cancer.
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