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Abstract
Cancer clinical trials have relied on overall survival and measures of tumor growth or reduction to assess the efﬁcacy of a drug.
However, beneﬁts are often accompanied by signiﬁcant symptomatic toxicities. The degree to which a therapy improves disease
symptoms and introduces symptomatic toxicity affects how
patients function in their daily lives. These concepts are important
contributors to health-related quality of life (HRQOL). In this
article, we discuss patient-reported outcome (PRO) assessment in
cancer trials and challenges relying solely on static multi-item
HRQOL instruments. We propose focusing on three separate
measures of well-deﬁned concepts: symptomatic adverse events,
physical function, and disease-related symptoms, which are key

Introduction
Oncology drug development has beneﬁtted from an ability to
visualize malignancies, whether by radiographic means or microscopic evaluation of the blood or bone marrow. However,
although objective endpoints such as response rate, progression-free survival, and overall survival (OS) have aided our ability
to evaluate anticancer drugs, the availability of these endpoints
has, in some ways, reduced the incentive to rigorously evaluate
clinical outcome assessments in oncology trials. There is an
increasing realization that accurate measurement of how patients
feel and function can provide important additional information
to assess the beneﬁts and risks of cancer therapies. Oncology trials
have standardized and iteratively improved the measures of
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contributors to the effect of a therapy on HRQOL. Separate
measures of these three concepts may facilitate the incorporation
of emerging contemporary instruments that can tailor the
PRO assessment strategy to different trial contexts. Irrespective
of the PRO measures used, continued improvement in trial design
and conduct is crucial to decrease missing data and optimize
the quality of PRO information. International stakeholder
collaboration and continued research into optimal practices for
PRO and other clinical outcome assessments are necessary to
advance a common framework for generating and reporting
rigorous patient-centered data from cancer clinical trials.
Clin Cancer Res; 22(7); 1553–8. Ó2016 AACR.

radiographic endpoints using RECIST (1) and clinician-reported
safety data using Common Terminology Criteria for Adverse
Events (CTCAE; ref. 2). There is now a need to reexamine the
measurement tools available to assess key health-related contributors to the quality of life of patients in oncology clinical trials. In
this article, we offer our perspective on patient-reported outcomes
(PRO) and propose a PRO strategy that focuses on separate
measures of well-deﬁned concepts—symptomatic adverse events,
physical function, and disease-related symptoms—that are key
contributors to the effect of a therapy on health-related quality of
life (HRQOL).
PROs are reports of the status of a patient's health condition that
come directly from the patient, without interpretation of the
patient's response by a clinician or anyone else (3). A PRO measure
can be used to assess concepts that may be narrow (e.g., pain
intensity) or broad (e.g., HRQOL). HRQOL is a multidomain
concept representing the patient's general perception of the effect
of illness and treatment on physical, psychological, and social
aspects of life (3). The PRO effort in oncology has primarily
focused on measuring HRQOL in the clinical trial setting. Instruments used to measure HRQOL are typically large multidomain
assessments, in the order of 30 or more questions, that attempt to
evaluate the many different contributors to this broad concept.
Many of the commonly used cancer-targeted HRQOL measures
were developed in a prior therapeutic era dominated by cytotoxic
chemotherapy (4–6). These instruments share some strengths,
including available language translations and a familiarity
among investigators and trial sponsors generated from years of
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incorporation in cancer trials. However, while work has been
done to support the use of these measures in different contexts
using multiple disease modules, the instruments and their modules are largely "static"; the questions are the same, irrespective of
the disease stage or therapies being studied. This lack of ﬂexibility,
particularly with respect to symptomatic toxicities, can be problematic in an era of novel therapies with multiple mechanistic
classes and unique symptomatic adverse events.
The use of HRQOL as a primary objective in cancer trials is
further complicated by the need to measure domains considered
distal from the effect of the drug on the patient and the patient's
disease, such as social and family well-being, to completely
capture this broad concept. Although questions addressing social
and family well-being are important to patients and contribute to
HRQOL, many non–drug-relatedcontributors to social and family status can confound existing HRQOL measures. These issues
may make an HRQOL endpoint less sensitive to the positive or
negative effects of an investigational therapy on the patient.

Focusing on Core Concepts That Are Key
Contributors to HRQOL
We have begun to consider an approach that focuses PRO
analyses on key elements of HRQOL by concentrating on the
individual measurement of three well-deﬁned concepts that are
more proximal to a therapy's effect on the patient and the patient's
disease: symptomatic adverse events, physical function, and,
where appropriate, a measure of the key symptoms of the disease
(Fig. 1). Individually measuring concepts such as symptomatic
adverse events can take advantage of contemporary PRO measurement tools that are becoming available. Additional focused
clinical outcome assessments unique to a particular malignancy,
such as cognitive function in patients with brain tumors or
performance-based measures of function (e.g., swallowing in
patients with esophageal cancer), may also be important depending on the trial context and objectives.
Focused individual measurement of symptomatic adverse
events, physical function, and disease-related symptoms can take
advantage of newly developed instruments that can provide
increased ﬂexibility to adapt to differing disease and therapy
contexts. PRO instruments that appear to be well-suited to this
approach include two publicly funded efforts: the PRO version of
the CTCAE (PRO-CTCAE) for the description of symptomatic
adverse events (7) and the Patient Reported Outcomes Measurement Information System (PROMIS) physical function assessments (8). Each of these instruments contains a library of items
and questions, a subset of which can be selected to ﬁt the sideeffect proﬁle of the therapy and the baseline functional status of
the population.
Symptomatic adverse events
Daily oral administration of cancer therapies and prolonged
treatment duration have become increasingly common. The
assessment of safety may be augmented by a systematic and
longitudinal PRO assessment of symptomatic adverse events
(9). The NCI PRO-CTCAE is an item library of 78 symptomatic
toxicities derived from the CTCAE reporting system developed
through a consortium of PRO researchers, clinical investigators,
trial sponsors, patient advocates, and the FDA (7). PRO-CTCAE
provides a standard yet ﬂexible approach to describe symptomatic
adverse events as they are experienced and reported by patients
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themselves. The instrument continues to be systematically evaluated, and a recent article reports favorable validity, reliability,
and responsiveness in a large group of cancer patients undergoing
treatment (10). A small set of symptomatic adverse events relevant
to the therapies under study could be selected from the PROCTCAE library and the results presented as descriptive data in FDA
drug labeling, complementary to routine clinician-reported
CTCAE safety data.
The selection of which symptomatic adverse events to measure
from the PRO-CTCAE library during the design of a trial is
critically important to provide an unbiased presentation of the
most important symptomatic toxicities for the therapies being
assessed. Importantly, the PRO-CTCAE has the ability for a "writein" open-ended question, allowing patients to report symptomatic toxicities not selected for routine assessment. Issues being
addressed to allow for broader implementation of PRO-CTCAE
include the need for language translations, clarifying optimal trial
design issues including assessment frequency, determining how
or whether real-time PRO-CTCAE data should inform clinical
care, and identifying standard analyses and informative methods
to present PRO-CTCAE results. Further work is required to consider ways to incorporate PRO-CTCAE as one element of a clinical
trial design that would be suitable for evaluation of comparative
tolerability in cancer trials.
Patient-reported physical function
The concept of physical function or the ability to perform
activities of daily living is an important aspect of quality of life
for cancer patients (11). Physical function can be affected by both
disease symptoms and treatment-related adverse events and is
included as a domain in most patient-reported HRQOL measures.
Although patient-reported physical function impacts are clinically
meaningful in and of themselves, different measures of physical
function or performance status assessed by investigators (12) and
by PRO measures (13) have also been shown to be prognostic for
survival across several cancer populations.
Although several options exist for the measurement of physical function in cancer patients, the PROMIS physical function
instrument is a domain-based item bank developed using
modern psychometric theory, containing questions assessing
physical function across a range of baseline functional status.
One can either build tailored static short forms (8) or utilize
computerized adaptive testing (CAT), either of which can
accommodate a broad range of patient functioning and mitigate problems with the ability to detect change at the far ends of
the severity continuum (i.e., ﬂoor and ceiling effects; ref. 14).
Efforts are also under way to use CAT with other instruments to
measure physical function in cancer trials (15). Operationalizing the administration of CAT in large multinational trials may
be challenging, and additional work is needed to better understand the strengths and limitations of CAT. Finally, although
this article focuses on PRO, the use of actigraphy and other
noninvasive monitoring of the activity of patients during clinical trial participation is an area of active investigation and
could augment PRO results for physical functioning in cancer
trials (16).
Disease-related symptoms
Several challenges exist in assessing disease-related symptoms
in cancer trials. One challenge is the overlap between diseaserelated symptoms and symptomatic adverse events. For instance,
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Figure 1.
Core concepts that are key contributors to HRQOL: symptomatic adverse events, physical function, and disea'se symptoms. The concept of HRQOL is broad and
complex. Most current measures attempt to quantify this concept in a single static multi-item instrument with several domains. Focusing analyses on the
separate measurement of three well-deﬁned core concepts that are important contributors to HRQOL (disease symptoms, physical function, and symptomatic
adverse events) can allow for the use of emerging contemporary instruments, providing a more adaptable PRO strategy across the wide range of oncology disease
and therapy contexts.

anorexia is a common advanced cancer symptom but can also be
caused by many anticancer therapies. Nonetheless, PRO disease
symptom scores have been used successfully in oncology, including the Myeloﬁbrosis Total Symptom Score, which provided key
support for the FDA approval of Jakaﬁ (ruxolitinib, Incyte; ref.17).
Efforts have been undertaken to identify the key symptoms to
measure in several malignant diseases, such as prostate, head and
neck, and ovarian cancers (11, 18, 19), and measurement tools
continue to be developed and reﬁned.

www.aacrjournals.org

Several symptoms, including pain, anorexia, and fatigue,
appear to be common in patients with advanced cancer as disease
progression occurs (20). Although there may be overlap with
treatment side effects, these three symptoms may be able to form
the basis of many advanced cancer symptom scores. Additional
symptoms may be included based on unique characteristics of
each disease, such as abdominal symptoms in gastrointestinal
malignancies. For example, the Critical Path Institute PRO Consortium is developing a non–small cell lung cancer symptom
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assessment questionnaire that has been submitted to the FDA
qualiﬁcation program that includes these three common
advanced cancer symptoms (pain, fatigue, and anorexia) in addition to common lung cancer symptoms of dyspnea and cough
(21). Further development and patient input are needed to
generate new or modify existing disease symptom scores. Selected
symptoms should be meaningful to patients, linked to the underlying malignancy, and have the potential to be responsive to
effective therapies.
Improvement in disease symptoms can provide important
supportive evidence of treatment beneﬁt. However, it must be
noted that symptom improvement observed with an anticancer
therapy in the absence of evidence of radiographic tumor shrinkage, delay in tumor progression, or beneﬁt in survival provides
evidence more consistent with a supportive care indication. The
risk tolerance for supportive care therapies is different than for
anticancer therapies, and this would be considered when assessing the risks and beneﬁts of a new cancer indication.
Many cancer trials enroll asymptomatic or minimally symptomatic patient populations. The endpoint for these trials may
be an analysis of the appearance or worsening of symptoms
(time-to-event endpoints), which is more challenging than a
symptom palliation endpoint. Trials enriched for symptomatic
populations, or supportive data from prespeciﬁed subgroup
analysis of symptomatic patients, may provide more robust
evidence of disease symptom improvement. In either case, if a
claim of superiority in disease symptom improvement (or
delay in deterioration) is sought, that hypothesis should be
tested within the main statistical hierarchy of the clinical trial.

Meeting the Need for Accurate and
Meaningful Patient-Centered Data
In 2012, the FDA Safety and Innovation Act was enacted, and as
part of this legislation, the FDA committed to holding public
patient-focused drug development meetings with patients who
live with a speciﬁc disease. During the lung cancer meeting held on
June 28, 2013, diverse opinions were expressed between patients
regarding endpoints viewed as clinically meaningful. Some
patients suggested debilitating symptoms, treatment side effects,
and other components of their quality of life were most important, whereas others expressed that an improvement in OS would
be most meaningful (22). Although the drug development community has provided robust survival and radiographic data,
rigorous collection and analysis of data-informing symptoms
and function are less common. Accurate and carefully collected
PRO data focusing on key components of HRQOL would provide
information to supplement our conventional imaging-and
survival-based endpoints to fully inform patients facing cancer
treatment decisions.
It should be acknowledged that oncology trials can provide
unique challenges for PRO measurement. Many cancer trials are
open-label and often receive accelerated approval based on singlearm trials. Although FDA guidance has provided information
regarding optimal PRO instrument development and trial design
considerations for labeling claims (3), ﬂexibility will be needed to
address the unique challenges encountered in oncology trials.
Although individual assessment of symptomatic adverse events,
physical function, and disease symptoms can take advantage of
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Multiple cancer drug development
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the strengths of emerging contemporary instruments to provide a
ﬂexible, reasonably comprehensive, yet concise picture of the core
patient experience in cancer trials, continued efforts must be
undertaken to identify the optimal PRO strategy for single-arm
trials and to characterize and mitigate effects of open-label trial
designs. Regardless of the instruments used or concepts being
measured, conveying the importance of the completion of PRO
measures to patients, investigators, and research staff may reduce
missing data and improve data quality. Additional areas that will
require collaborative work include the standardization of both
data analysis and presentation of PRO information.
The FDA is only one stakeholder. Patient-centered data from
large multinational trials must satisfy multiple parties, including
international regulatory agencies, government payers, and private
health care plans (Fig. 2). Adding contemporary instruments like
the PRO-CTCAE to a battery of questions from unmodiﬁed large,
static HRQOL and health utility measures is likely to result in a
degree of duplication and increased patient burden. Further
collaboration between international stakeholders is necessary to
review the strengths and limitations of existing and emerging PRO
tools to identify efﬁcient strategies to obtain patient-centered data
that can satisfy all parties. Further discussion will be critical
regarding whether modiﬁcations could be made to existing
HRQOL instruments to reduce duplication and patient burden
by selecting global items or parsimonious domains that assess
some of the broader concepts, such as social well-being, emotional well-being, or overall global impression of health, as
exploratory supportive data, when such concepts are not the
primary objective of the clinical trial (23). The goal should be
to achieve a comprehensive evaluation of the patient experience
most affected by the therapy, while maximizing the relevance of
individual questions and minimizing overall burden and
duplication.

Conclusions
Clinical outcome assessments, such as PRO, can provide
important data to support the safety and efﬁcacy of a cancer
treatment. Accordingly, we should expect a similar degree of
scientiﬁc rigor to be applied to the PRO strategy as is expected
in assessing conventional measures such as radiographic tumor

assessments. Individual measurement of patient-reported symptomatic adverse events, physical function, and disease symptoms
provides important patient-centered data on key components
of HRQOL and may be more sensitive to a therapy's effect on
the disease and the patient. Several recently developed instruments can be tailored to an individual trial context and can be
updated iteratively. Optimization of trial design and conduct to
minimize missing data and mitigate bias as well as identiﬁcation
of standard methods to analyze and present PRO data must be
undertaken. Although separate measurement of the three core
concepts may provide data more applicable to U.S. regulatory
requirements, the FDA is only one of the several stakeholders
relying on patient-centered data from oncology clinical trials.
Collaboration among international stakeholders must aim to
balance the needs of all parties and work to increase question
relevance and reduce duplication and patient burden. Rigorous
patient-focused symptom and function data are needed in
cancer clinical trials, and it is critical that we reevaluate available tools and practices to carefully select the most important
concepts to measure, and measure them well.
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