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The standard approach for documenting symptomatic adverse events (AEs) in cancer clinical trials involves investigator reporting
using the National Cancer Institute’s (NCl's) Common Terminology Criteria for Adverse Events (CTCAE). Because this approach
underdetects symptomatic AEs, the NCI issued two contracts to create a patient-reported outcome (PRO) measurement system
as a companion to the CTCAE, called the PRO-CTCAE. This Commentary describes development of the PRO-CTCAE by a group
of multidisciplinary investigators and patient representatives and provides an overview of qualitative and quantitative studies of
its measurement properties. A systematic evaluation of all 790 AEs listed in the CTCAE identified 78 appropriate for patient self-
reporting. For each of these, a PRO-CTCAE plain language term in English and one to three items characterizing the frequency,
severity, and/or activity interference of the AE were created, rendering a library of 124 PRO-CTCAE items. These items were
refined in a cognitive interviewing study among patients on active cancer treatment with diverse educational, racial, and geo-
graphic backgrounds. Favorable measurement properties of the items, including construct validity, reliability, responsiveness, and
between-mode equivalence, were determined prospectively in a demographically diverse population of patients receiving treat-
ments for many different tumor types. A software platform was built to administer PRO-CTCAE items to clinical trial participants
via the internet or telephone interactive voice response and was refined through usability testing. Work is ongoing to translate
the PRO-CTCAE into multiple languages and to determine the optimal approach for integrating the PRO-CTCAE into clinical trial
workflow and AE analyses. It is envisioned that the PRO-CTCAE will enhance the precision and patient-centeredness of adverse
event reporting in cancer clinical research.
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Adverse Event Reporting in Oncology Medical Affairs (MedDRA), a standardized lexicon for reporting AEs

in industry trials, which is required by some regulatory authorities.
There are three general categories of AEs in the CTCAE and

MedDRA: 1) laboratory-based events (eg, neutropenia), 2) observ-

Adverse event (AE) reporting is mandatory in clinical research to
assure patient safety and to understand the toxicity profiles of treat-
ments. Therefore, methods for collecting this information must be

accurate and reliable able/measurable events (eg, retinal tear), and 3) symptomatic

The standard approach to AE reporting in cancer trials is the adverse events (eg, nausea). Current practice is for research staff
Common Terminology Criteria for Adverse Events (CTCAE), which T X ‘ )
is maintained by the US National Cancer Institute (NCI). The cur- ~ ©nStrates that clinician reporting of symptomatic AEs lacks reli-

rent version of the CTCAE consists of 790 individual items, each ability (2), that clinicians under-report the incidence and severity
representing a discrete event which is graded for severity on a five-
point scale based on clinical criteria. Use of the CT'CAE is required
in NCl-sponsored trials, has become standard in industry-sponsored
cancer trials and drug labels, and is widely used in oncology clinical

to report all of these categories (1), but empirical evidence dem-

of symptoms compared to patients’ direct reports (3,4,5), and that
patient reports better reflect underlying health status than clini-
cian reports (6,7). Moreover, direct patient reporting improves the
characterization of baseline symptoms present at trial entry, and

practice to document the adverse effects of cancer treatment. The MOt patients are willing and able to self-report their own symp-

CTCAE was revised in 2009 to its current version (version 4) in
order to harmonize its terminology with the Medical Dictionary for

tomatic AEs without substantial attrition, even among those with
end-stage disease and poor performance status (3,6,8).
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The current workflow for symptomatic AE reporting in cancer
trials involves a cascade of data transfer between multiple profes-
sional staff members during which information may be lost or mis-
interpreted at each step (Figure 1A) (9). There is not a standard or
required training of investigators or research staff or a standard
workflow for the collection of adverse event information in clini-
cal trials. Further, neither the NCI nor regulatory authorities have
specified a methodology to elicit symptomatic AEs from study par-
ticipants. The workflow for collecting and reporting information
about these events can vary substantially between and within study
sites. Direct patient reporting bypasses this workflow and preserves
the fidelity of the patient perspective (Figure 1B).

Patient-Reported Outcomes

Patient-reported outcomes (PROs) are already considered the
gold standard for data collection in closely related research areas,
including assessment of health-related quality of life (HRQL),
treatment preferences, and satisfaction with care, and are of
growing interest in comparative effectiveness research and qual-
ity assessment (10,11,12,13,14,15,16). In 2009, the US Food and
Drug Administration (FDA) published a final guidance document
for applicants seeking labeling claims (ie, claims of treatment ben-
efit) recommending the incorporation of PRO instruments when
seeking to measure concepts in clinical trials that are best measured
from the patient perspective (17), with a similar position statement
issued by the European Medicines Agency (18).

Yet there is no current standard measurement approach or
instrument for collecting direct patient reports of AEs in clini-
cal research. The need for such a system is particularly salient in
oncology given that symptomatic AEs are common and many can-
cer therapies carry substantial toxicity burdens. Symptomatic AEs
are increasingly recognized as a contributing factor to treatment
noncompliance, discontinuation, or dose reduction (19,20,21,22).
In a recent survey of over 700 clinical investigators and research
staff, more than 90% felt patient reporting of symptomatic AEs
would improve data completeness, accuracy, meaningfulness, and
actionability (23).

There are several requirements specific to the measurement of
symptomatic AEs using PROs, as distinct from the measurement
of constructs such as symptom distress or HRQL more generally.
This is because PRO-based AE reporting occurs within the gen-
eral context of AE evaluation in clinical trials. Specifically, there
must be a capacity to tailor the PRO measure to solicit the most
salient AEs in any given trial, for example via a customizable case
report form that draws select items from a larger library of avail-
able items. Available items must both include symptoms that are
not typically represented in many symptom inventories or HRQL
questionnaires (eg, blurred vision, injection site reaction, nail loss)
as well as more commonly occurring symptoms (eg, nausea, pain,
fatigue). The worst magnitude of AEs must be captured during
any given reporting interval. AEs must be assessed at sufficiently
frequent intervals such that the onset and resolution are captured
without gaps in recall reference periods. Additionally, there must
be an ability to capture unanticipated symptoms through verba-
tim reports that can be mapped to a structured terminology. Lastly,
each AE must be scored independently, with analyses focused not
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on summative scores but on patterns of AEs towards an improved
understanding of toxicity, tolerability, and safety. By comparison,
many symptom inventories and HRQL measures focus on a dis-
crete number of common domains and do not need to accommo-
date the routine collection of unsolicited symptoms; however, they
offer the advantages of employing composite or summative scoring
and comparisons with normative values (24). In the context of trials
of cancer-directed therapy, measures of symptoms or HRQL are
often included to inform determinations of treatment efficacy or
overall clinical benefit, whereas PRO-based measures of sympto-
matic AEs provide data to help explicitly characterize toxicity.

A Patient-Centered Approach to Adverse
Event Reporting

A patient-centered approach to AE reporting requires a standard-
ized measurement system which accurately and reliably detects
events from the patient perspective, as well as a model for imple-
mentation in trials that assures comprehensive surveillance without
undue burden to patients.

To address this need, and to expand the scope of the
CTCAE through direct integration of the patient perspec-
tive, the NCI issued two contracts (HHHSN261201000043C and
HHSN261201000063C) to develop and test the Patient-Reported
Outcomes version of the Common Terminology Criteria for
Adverse Events (PRO-CTCAE) Measurement System (Principal
Investigator: EB). Project components included identifying AEs
that are appropriate for patient self-reporting, creating PRO-
CTCAE items to represent these AEs, refining and evaluating the
measurement properties of PRO-CTCAE items through qualita-
tive and quantitative studies, creating software for administering
PRO-CTCAE items via web and interactive voice response (IVR)
platforms, conducting usability testing to assure ease of software
use for patients and research staff, and establishing the optimal
implementation approach for integrating this tool into clinical tri-
als. This Commentary describes PRO-CTCAE activities between
2008 and 2014 and provides a detailed description of how AEs were
identified for patient-reporting and how the PRO-CTCAE items
were created, as well as an overview of qualitative and quantitative
assessments that have been reported elsewhere in detail.

A consortium was established including seven cancer cent-
ers (Memorial Sloan Kettering Cancer Center [coordinating
center], Dana-Farber Cancer Institute, Duke Cancer Center, M.D.
Anderson Cancer Center, Mayo Clinic, University of Pennsylvania,
Emory University), five community oncology practice sites in the
NCI Community Cancer Centers Program (NCCCP) network (in
California, Connecticut, Delaware, Louisiana, and South Carolina)
where clinical studies for instrument development would be con-
ducted, a software development firm (SemanticBits), and a linguis-
tic adaptation firm (FACITtrans). Multistakeholder committees
were established for each component of the initiative and included
clinical investigators, data administrators, health services research-
ers, psychometricians, health literacy experts, informaticians, bio-
statisticians, FDA observers, and representatives from the NCI’s
Division of Cancer Control and Population Sciences (DCCPS),
Division of Cancer Prevention (DCP), Cancer Therapy Evaluation
Program (CTEP), and Center for Biomedical Informatics and
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Figure 1. A) Current and B) proposed models for adverse symptom
reporting in cancer clinical trials. Adapted with permission from: J
Clin Oncol. 2005;23(15):3552-61 (9). A) The current model of adverse
symptom reportingin clinical trials involves a cascade of information
transfer and successive reinterpretations, with the end-result being
systematic under-representation of patients’ actual symptoms in
published results and drug labels. B) Integration of patient-reported
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adverse symptom reporting into clinical trials provides an unfil-
tered account of the patient experience with treatment, and can also
inform clinicians’ treatment decisions. Clinicians can assign attribu-
tion of these symptoms to a study drug or other etiologies using
current standard methods. CTCAE = Common Terminology Criteria
for Adverse Events; MedDRA = Medical Dictionary for Regulatory
Affairs.
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Information Technology (CBIIT). Each committee included the
Principal Investigator, NCI representatives, methodological and
technical experts for that committee’s topic area, and one to three
patient representatives. Two overall patient representatives pro-
vided input across committees. Broader feedback was elicited from
patients through in-depth interviews and surveys at various points
of PRO-CTCAE development.

Identification of Adverse Events Amenable
to Patient Reporting

The CTCAE was systematically analyzed to identify terms that
represent subjective phenomena and that are amenable to patient
self-reporting (ie, those which the patient is in the best position
to identify). Five discrete categories were delineated based on the
degree of subjective content in any given CTCAE term:

A. Laboratory/biomarker-based AEs (require equipment), eg,
neutropenia

B. Observable/measurable AEs (require technical training, eg,
retinal tear

C. Primarily subjective AEs, without observable components,
eg, nausea

D. Primarily subjective AEs, with observable components, eg,
vomiting

E. Primarily observable AEs, with subjective components, eg,
nail discoloration

Categories A and B were considered inappropriate for patient self-
reporting because of the requirement of technical equipment or
clinical expertise for evaluation. Categories C and D were consid-
ered amenable to patient grading of magnitude. Category E was
considered amenable to patient identification of presence/absence
but necessitates a clinician with technical expertise to grade magni-
tude. Categorization was conducted independently by two subcom-
mittees including experts in clinical trial design and patients with
arbitration by the full committee in cases of disagreement. The full
committee reviewed all selections prior to final NCI approval. Using
this approach, out of 790 AEs in the CT'CAE, 78 were identified as
being amenable to self-reporting by adults with cancer in clinical
trials evaluating systemic treatments, radiotherapy, and/or surgery.

Selection of Plain-Language Terminology
for Adverse Events

Since CTCAE symptom terms are frequently technical (eg, “dys-
phagia”), it was necessary to identify plain-language descriptor
terms for the PRO-CTCAE to represent analogous CTCAE
terms. A structured literature review was conducted (by TM and
TA) to identify existing symptom and HRQL measures (includ-
ing both generic and disease-specific modules) and associated sci-
entific publications for each CTCAE symptom term. Searches of
PubMed, Psych INFO, and EMBASE were conducted, accompa-
nied by hand searches of reference lists of relevant publications.
Particular attention was given to publications that included the
use of concept elicitation or cognitive interviews in supporting the
content validity of symptom terms, and in demonstrating that spe-
cific terms correspond to symptom concepts of interest.
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These data sources provided candidate terms, which were
refined by the committee, including input from health literacy
experts and patient representatives, then further refined based on a
multicenter cognitive interviewing study (study chair: JH) involv-
ing 127 patients on active cancer treatment, with diverse racial and
geographic backgrounds and including a substantial proportion
(35%) with a high school education or less, as previously reported
(25).

Design of PRO-CTCAE Items

A multistep process for developing the PRO-CTCAE items was
developed, with patient input included at each step.

Identifying Appropriate Symptom Attributes

Grading of symptoms in the CTCAE is based on consideration of
multiple attributes, including the frequency, severity, and/or inter-
ference with activities related to each AE. For example, CTCAE
grade 3 diarrhea is defined as an “increase of 27 stools per day
over baseline; incontinence... limiting self care activities of daily
living.” Therefore, for each PRO-CTCAE symptom, it was con-
sidered essential to incorporate those attributes that are included
in the corresponding CTCAE criteria. However, combining mul-
tiple attributes within each single patient question is undesirable,
because it is cognitively demanding to ask respondents to simulta-
neously appraise several attributes of their experience (26). Thus,
for each PRO-CTCAE symptom term, between one to three dis-
tinct items were developed to reflect the attributes of frequency,
severity, and/or interference (as pertinent to the corresponding
CTCAE criteria). Methodological work to determine the extent to
which each of these attributes adds information when measuring a
given AE is ongoing, and initial work demonstrates an independent
distinct contribution from each attribute (27,28).

Item Structures

A generic structure for each symptom attribute was developed to
reflect: 1) a plain language term for the symptom of interest, 2) the
attribute of interest, specifically frequency, severity, or interference,
and 3) the recall period for the item. Because the CTCAE requires
reporting the “worst” magnitude of adverse events (29), the struc-
ture of the severity attribute items specified that the “worst” sever-
ity experienced should be recorded. Item structures used in existing
validated questionnaires and principles of health literacy were
employed to design simple and clear questions that would be ame-
nable to adaptation in languages other than English, and feasible
for administration via various electronic modes (26,30):

o Frequency item structure: In the past [recall reference period], how
OFTEN did you have [symptom]?

o Severity item structure: In the past [recall reference period], what
was the SEVERITY of your [symptom] at its worst?

o Interference item structure: In the past [recall reference period],
how much did [symptom] INTERFERE with your usual or
daily activities?

Most symptoms could be characterized based on these three attrib-
utes. However, a structure was also needed for selected AEs where
the patient is in a good position to report on presence/absence,
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but clinical expertise is necessary for assessing magnitude (eg, rash,
bedsores, hives, photosensitivity reaction). Additionally, a structure
was needed for AEs when “amount” is the most appropriate attrib-
ute (eg, alopecia or vaginal discharge). Cognitive interviews deter-
mined a high level of patient understanding of symptom questions
using these various structures (25).

Response Option Format and Grading

To select response options for each type of attribute, various
approaches used in instruments identified by the structured litera-
ture reviews were considered. These included: 0-10 numerical rat-
ing scale (NRS), visual analog scale (VAS), and verbal descriptor
scale. VAS was not selected due to the difficulty of collecting VAS
data via automated telephone IVR systems.

A literature review demonstrated comparable psychometric
performance and patient acceptance of the 0-10 NRS and five-
point verbal descriptor scales. Based on expert consensus with
NCI input, the five-point verbal descriptor approach was ulti-
mately selected for the PRO-CTCAE in part because it corre-
sponds to the five grade levels of the current CT'CAE, and because
the 0-10 numerical rating scale was seen as cumbersome to use in
reporting symptom frequency (one of the selected PRO-CTCAE
attributes). Specific verbal descriptor terms for each attribute’s
response scale were selected based on those employed across
commonly used questionnaires in oncology that have evidence for
robust measurement properties, patient acceptance, and adapta-
bility for linguistic translation (including the Memorial Symptom
Assessment Scale [MSAS], Functional Assessment of Cancer
Therapy [FACT] measure, Rotterdam Symptom Checklist, and
European Organisation for Research and Treatment of Cancer
[EORTC] QLQ-C30):

o Frequency responses: Never / Rarely / Occasionally / Frequently /
Almost constantly

o Severity responses: None / Mild / Moderate / Severe / Very severe

o Interference responses: Not at all / A little bit / Somewhat / Quite
a bit/ Very much

Recall Reference Period

The current recommended recall reference period for PRO-
CTCAE items is specified as “the past 7 days” based on research
indicating this as a reliable timeframe without substantial loss of
information (31,32,33). The implication of this recall period is that
for clinical trials in which the PRO-CTCAE is used to catalog
cumulative AEs at the patient level, weekly self-reporting may be
necessary so as not to miss any events. Multiple studies demon-
strate that cancer trial participants are willing and able to complete
surveys with this regularity without substantial attrition (8,34),
and there are ongoing studies to test this assumption and compare
alternative recall periods for the PRO-CTCAE (including two,
three, and four-week recall).

Notably, when clinicians report AEs, they generally use a refer-
ence period “since the prior visit,” which can be variable between
and within trials. Therefore, when both the PRO-CTCAE and
CTCAE are employed in a trial, the frequency with which patients
and clinicians are reporting AEs may differ. In trials that incorpo-
rate PRO-CTCAE, the time points of CTCAE and PRO-CTCAE
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reporting will need to be specified. However, this difference will
not affect the standard analytic approach to adverse event reporting
in oncology trials, which summarizes the cumulative incidence of
the highest toxicity grade for each AE.

Item Library

The PRO-CTCAE item library version 1.0 is comprised of 78
symptomatic AEs (listed in Table 1). Because each AE is elicited
using between one to three attribute questions (ie, representing the
frequency, severity, and/or interference of the AE), there are 124
individual questions representing the 78 AEs in the library. For the
most updated version of the PRO-CTCAE or information about
translations, investigators should contact the Outcomes Research
Branch of the National Cancer Institute (http://outcomes.cancer.
gov/tools/pro-ctcae.html).

For any given clinical trial, it is envisioned that particular PRO-
CTCAE items most salient to that study’s population and regimens
would be preselected from the library to create a patient survey
that would be administered at baseline and during the study, along
with a structured mechanism for patients also to report unsolicited
symptomatic AEs (35,36). Not all AEs are relevant to every disease
or treatment context, and the large number of items in the PRO-
CTCAE library make it impractical to administer all items to all
patients. In a study of different modes of PRO-CTCAE admin-
istration (study chair: AB), it took between four and six minutes
for patients to complete a 28-item questionnaire, administered by
paper, web, or IVRS (37). It is generally recommended that the
total time for PRO questionnaires at any particular time point in a
clinical trial be limited to 20 minutes or less at baseline and 10-15
minutes (or less) at follow-up, to minimize respondent burden and
to avoid missing data (36).

Software

A software platform was developed with the capacity for investiga-
tors to select items from the PRO-CTCAE library to generate tai-
lored patient surveys and to schedule and electronically administer
those surveys to study participants via web or automated telephone
IVR. The software design was informed by prior research (38),
incorporating features such as conditional branching and the abil-
ity for patients to report unsolicited symptoms. Automated alerts
can be triggered for missed reports or symptoms that exceed pre-
specified thresholds. The software is hosted at the and is designed
for compatibility with other data systems used in clinical research
(39). The software was refined through a multicenter usability test-
ing study in patients and clinical research staff (study chair: AA)
(40). Selected screenshots are shown in Figure 2.

Measurement Properties

In addition to content validity evaluated through a cogni-
tive interviewing study (25), construct validity, reliability, and
responsiveness were examined in a US multicenter study includ-
ing 940 patients with diverse cancer types (including breast,
gastrointestinal, genitourinary, gynecologic, head and neck,
lymphoma, leukemia, melanoma, myeloma, neurologic, and
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Table 1. PRO-CTCAE version 1.0 items and corresponding CTCAE v4/MedDRA terms, organized by standard NCI “System Organ Class”

categories*

CTCAE v4 system organ class (SOC)

Attribute Items Included in PRO-CTCAE

Corresponding Present/
CTCAE v4 /MedDRA TERM PRO-CTCAETERM Frequency Severity Interference absent Amount
Cardiac disorders
Palpitations Pounding or racing heartbeat X X
(palpitations)
Ear and labyrinth disorders
Tinnitus Ringing in your ears X
Eye disorders
Blurred vision Blurry vision X X
Flashing lights Flashing lights in front of your X
eyes
Floaters Spots or lines (floaters) that X
drift in front of your eyes
Watering eyes Watery eyes (tearing) X X
Gastrointestinal disorders
Abdominal pain Pain in the abdomen (belly area) X X X
Bloating Bloating of the abdomen (belly) X X
Constipation Constipation X
Diarrhea Loose or watery stools X
(diarrhea)
Dry mouth Dry mouth X
Dyspepsia Heartburn X X
Dysphagia Difficulty swallowing X
Fecal incontinence Loss of control of bowel X X
movements
Flatulence Increased passing of gas X
(flatulence)
Mucositis oral Mouth or throat sores X X
Nausea Nausea X X
Vomiting Vomiting X X
General disorders and administration site conditions
Chills Shivering or shaking chills X X
Edema limbs Arm or leg swelling X X X
Fatigue Fatigue, tiredness, or lack of X X
energy
Injection site reaction Pain, swelling, or redness at a X
site of drug injection or IV
Pain Pain X X X
Injury, poisoning and procedural complications
Bruising Bruise easily (black and blue X
marks)
Dermatitis radiation Skin burns from radiation X
Metabolism and nutrition disorders
Anorexia Decreased appetite X X
Musculoskeletal and connective tissue disorders
Arthralgia Aching joints (such as elbows, X X X
knees, shoulders)
Myalgia Aching muscles X X X
Nervous system disorders
Concentration impairment Problems with concentration X X
Dizziness Dizziness X X
Dysgeusia Problems with tasting food or X
drink
Headache Headache X X X
Memory impairment Problems with memory X X
Peripheral sensory neuropathy Numbness or tingling in your X X
hands or feet
Psychiatric disorders
Anorgasmia Unable to have orgasm or X

climax

(Table continues)

6 of 12 Commentary | JNCI

Vol. 106, Issue 9 | dju244 | September 10, 2014

102 ‘T 4g0100 U0 159nb Aq /6.10°'sfeulnolploxor puly/:dny wody papeojumoq


http://jnci.oxfordjournals.org/

Table 1. (Continued).

CTCAE v4 system organ class (SOC)

Attribute Items Included in PRO-CTCAE

Corresponding Present/
CTCAE v4 /MedDRA TERM PRO-CTCAETERM Frequency Severity Interference absent Amount
Anxiety Anxiety X X X
Delayed orgasm Took too long to have an X
orgasm or climax
Depressiont Feelings that nothing could X X X
cheer you up
Sad or unhappy feelings X X X
Insomnia Insomnia (including difficultly X X
falling asleep, staying asleep,
or waking up early)
Libido decreased Decreased sexual interest X
Renal and urinary disorders
Urine discoloration Urine color change X
Urinary frequency Frequent urination X X
Urinary incontinence Loss of control of urine X X
(leakage)
Urinary tract pain Pain or burning with urination X
Urinary urgency Sudden urges to urinate X X
Reproductive system and breast disorders
Dyspareunia Pain during vaginal sex X
Ejaculation disorder Ejaculation problems X
Erectile dysfunction Difficulty getting or keeping an X
erection
Gynecomastia Breast area enlargement or X
tenderness
Irregular menstruationt Irregular menstrual periods X
Miss an expected menstrual X
period
Vaginal discharge Unusual vaginal discharge X
Vaginal dryness Vaginal dryness X
Respiratory, thoracic and mediastinal disorders
Cough Cough X X
Dyspnea Shortness of breath X X
Epistaxis Nosebleeds X X
Hiccups Hiccups X X
Hoarseness Hoarse voice X
Voice alteration Voice changes X
Wheezing Wheezing (whistling noise in X
the chest with breathing)
Skin and subcutaneous tissue disorders
Alopecia Hair loss X
Body odor Body odor X
Cheilitis Skin cracking at the corners of X
your mouth
Dry skin Dry skin X
Hyperhidrosis Unexpected or excessive X X
sweating during the day or
nighttime (not related to hot
flashes)
Hypohidrosis Unexpected decrease in X
sweating
Nail discoloration Change in the color of your X
fingernails or toenails
Nail loss Lose any fingernails or toenails X
Nail ridging Ridges or bumps on your X
fingernails or toenails
Palmar-plantar Hand-foot syndrome (a rash X
erythrodysesthesia of the hands or feet that
syndrome can cause cracking, peeling,
redness, or pain)
(Table continues)
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Table 1. (Continued).

CTCAE v4 system organ class (SOC)

Attribute Items Included in PRO-CTCAE

Corresponding Present/
CTCAE v4 /MedDRA TERM PRO-CTCAETERM Frequency Severity Interference absent Amount
Photosensitivity Increased skin sensitivity to X
sunlight
Pruritus [tchy skin X
Rash acneiform Acne or pimples on the face or X
chest
Rash maculo-papular Rash X
Skin and subcutaneous tissue Stretch marks X
disorders - Other, specify
(Striae)
Skin hyperpigmentation Unusual darkening of the skin X
Skin ulceration Bed sores X
Urticaria Hives (itchy red bumps on the X
skin)
Vascular disorders
Hot flashes Hot flashes X X

* CTCAE version 4 terms are identical to corresponding “Preferred Terms” from the Medical Dictionary for Regulatory Affairs (MedDRA), based on a harmonization
process that occurred during the update from CTCAE version 3 to version 4. Each symptomatic adverse event (AE) may include up to three items that ask patients
about the frequency, severity, activity interference, presence, and/or amount of that AE. For the most updated version of the PRO-CTCAE items, contact the
Outcomes Research Branch at the National Cancer Institute (http://outcomes.cancer.gov/tools/pro-ctcae.html). Currently, use of the PRO-CTCAE items requires
a no-cost Material Transfer Agreement with the National Cancer Institute. CTCAE = Common Terminology Criteria for Adverse Events; PRO = patient-reported

outcome.

t For the CTCAE version 4 AEs depression and irregular menstruation, two PRO-CTCAE terms were mapped to each in order to capture a broader spectrum of
patient experiences. Therefore, a total of 80 PRO-CTCAE terms are mapped to the 78 CTCAE version 4 AEs.

thoracic malignancies), US geographic locations, educational
backgrounds, racial/ethnic backgrounds, and performance status
(study chair: ACD). Most patients (N=522) had received systemic
chemotherapy in the prior two weeks; 424 received radiotherapy
within the prior two weeks, and 35 had undergone surgery within
the prior two weeks. Results have been presented previously (28).
In brief, validity was assessed based on associations between PRO-
CTCAE items with HRQL scales from the EORTC QLQ-C30
instrument; associations with clinician-assigned ECOG perfor-
mance status scores; and known-group differences between can-
cer types and treatments. Pearson correlations in the expected
direction were observed for all PRO-CTCAE items with related
QLQ-C30 scales. Statistically significant correlations for one or
more validity criteria were seen for 120 items (97%). Scores for
94/124 (76%) PRO-CTCAE items were higher in the ECOG
performance status 2—4 group vs the 0-1 group. Ongoing analy-
ses are further evaluating the four outlier items, which represent
the three symptomatic AEs: “nosebleeds,” “pain during vaginal
sex,” and “pain, swelling or redness at site of drug injection or
intravenous therapy.” These items represent events that were
rare (ie, infrequently endorsed) in the study population, which
limited their analysis.

Test-retest reliability was observed across 48 preselected items.
Items were sensitive to change over time in relationship to functional
status variations. In a comparison of web, IVR, and paper admin-
istration of PRO-CTCAE items, high correlations were observed
between paper, web, and automated telephone IVR administra-
tion of items, demonstrating acceptable equivalence between these
modes (37).
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Envisioned Uses of the PRO-CTCAE in
Clinical Research and Decision-Making

Several specific uses of the PRO-CTCAE are envisioned in cancer
clinical research:

¢ In early-phase trials, to collect initial information about toler-
ability from the patient perspective, and to assist in selecting
appropriate dose levels and schedules,

¢ In phase 3 trials, to better characterize symptoms at baseline,
to assess adverse reactions generally, to support dose modifi-
cation decisions, and to provide data for comparing tolerabil-
ity between regimens,

¢ In postmarketing studies, comparative effectiveness research
(observational studies/registries) and safety surveillance sys-
tems to detect treatment impacts in targeted or broad popula-
tions and/or with long-term treatment.

Ongoing PRO-CTCAE Work

The PRO-CTCAE has been integrated into several multicenter
clinical trials, both in the NCI-supported cooperative groups and
through industry partnerships. These studies are addressing key
methodological and implementation issues at each of these phases
of research, including: how best to integrate PRO-CTCAE into
existing clinical trial procedures and workflow, the incremen-
tal effort and cost associated with using the PRO-CTCAE in a
trial, the role that PRO-CTCAE may play in the regulatory con-
text, strategies to minimize missing data, and the ability of PRO-
CTCAE to distinguish toxicities between study arms (including at
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PRO-CTGAE "

Patient Symptom Reporter - _ .
[r— ] (L1 T— Participants Administration Reports

RN N:TGETl > 2. Form Administration Schedule > 3. Notifications > 4. Overview

Study: (PRO-CTCAE) PRO-CTCAE tem Development
Instructions: Title is used for administrative tracking of the forms but it's also the form name that patients will see in their inbox.

Basic Details

Title: iPRO-CTCAE Assessment

Item library: | PRO-CTCAE v

Recall period: I over the past 7 days v |
Questions
Add a Question 83;2}'323 Instructions: Click on the green There are 8 questions in this form.
* arrow to add item/symptom to the form.
Bluny vision + 4 X
Display Preferences ~
+4 4R

- & Core symptoms
* & Anxiety - [Anxiety] ¥ — .y
*+ & Constipation - [Constipation] *¥ il
* & Anorexia - [Decreased appetite] ¥
+ & Fatigue - [Fatigue, tiredness, or lack of energy] *#
*+ \§ Insomnia - [Insomnia (including difficutty falling asleep, staying asleep, or waking up
early)] ¥
* W& Diarrhea - [Loose or watery stools (diarrhea)] *¥
* W Nausea - [Nausea]
* W Peripheral sensory neuropathy - [Numbness or tingling in your hands or feet] *¥
* & Pain - [Pain] ¥
* W Depression - [Sad or unhappy feelings] *¥
* & Dyspnea - [Shortness of breath] ¥
*+ & Vomiting - [Vomiting] *¥
- & Cardiac disorders *
* & Palpitations - [Pounding or racing heartbeat (palpitations)] ¥
- & Ear and labyrinth disorders %
* & Tinnitus - [Ringing in your ears] b
- & Eye disorders %
* & Blurred vision - [Blurry vision] *

Welcome johndoe

Page: 2 of 4
Please think back over the past 7 days: Progress: |

How OFTEN did you have ARM OR LEG SWELLING?

Never Rarely Occasionally W c‘ﬁ:;"tgztly

What was the SEVERITY of your ARM OR LEG SWELLING at its WORST?

None W Moderate Severe Very severe

How much did ARM OR LEG SWELLING INTERFERE with your usual or daily activities?

———
Not at all A little bit Quite a bit Very much

R

Figure 2. Example web screenshots from A) the investigator “form builder” web interface in which patient electronic forms can be created by
selecting from the Patient-Reported Outcome version of the CommonTerminology Criteria for Adverse Events (PRO-CTCAE) item library, and B) the
patient PRO-CTCAE web data entry interface via which study participants can complete forms.
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baseline) and between low-grade and high-grade toxicities com-
pared with investigator-reported CTCAE. A mapping algorithm
to convert PRO-CTCAE verbal responses into numerical grades
analogous to CT'CAE grades is underway. An evaluation of associa-
tions between PRO-CTCAE grades and clinician CT'CAE grades
is planned. Linguistic adaptation and validation is in progress in
multiple languages (with Spanish, German, and Japanese versions
now completed), as is development of a pediatric version of the
PRO-CTCAE (41).

Of particular interest is the relationship of patient-to-clinician
symptomatic AE reporting in clinical trials. The underlying prem-
ise of the PRO-CTCAE program is that patients are generally in
the best position to report their own experiences. Nonetheless,
clinicians bear the ultimate responsibility for adverse event report-
ing and patient safety in clinical trials. Therefore, both patients
and clinicians will likely continue to play a role in symptomatic
AE detection and documentation. Based on evidence that patient
self-reports can enhance the predictive accuracy of clinician ratings
(7), a model in which self-reports are reviewed by investigators to
inform their own AE documentation (ie, patient-informed investi-
gator AE reporting) has been piloted, finding that providers agree
with patients’ self-reported AE grades in most cases (42). A model
in which the patient’s report serves as a stand-alone representation
of symptomatic AEs has also been proposed (3). There is ongoing
evaluation of both of these models within cooperative group clini-
cal trials.

To date, PRO-CTCAE item development research has focused
on symptomatic toxicities associated with chemotherapy, targeted
therapy, and/or radiation across diverse tumor types. Although
many patient participants in PRO-CTCAE studies have under-
gone prior surgical treatment, items have not been administered at
a consistent postoperative time point, and there was limited varia-
tion in surgical procedures. Although the PRO-CTCAE system is
readily adaptable for assessing PROs following surgery, a limita-
tion of development to date is that it included limited and nonsys-
tematic representation of surgical patients to permit assessment of
the items in surgical contexts. Future research to evaluate PRO-
CTCAE validity and sensitivity to change in populations that have
recently undergone surgical cancer treatment is warranted.

Conclusion

A patient-centered approach to adverse event assessment in clini-
cal research has been developed for the National Cancer Institute
under contract by a group of collaborating multidisciplinary inves-
tigators and patients and is designed to complement the CTCAE.
It is envisioned that the PRO-CTCAE will ultimately provide a
more representative account of patients’ treatment experiences,
thereby enabling more informed decisions by patients/clinicians
facing treatment choices, investigators/regulators seeking to better
understand toxicity and tolerability, and guideline developers/pay-
ers assessing the risks and value of alternative treatment strategies.
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