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CTCAE vs. PRO-CTCAE™ Item Structures

CTCAE

Adverse
et | 1 |2 | 3 4|5
Mucositis | Asymptomatic | Moderate pain; | Severe pain; Life-threatening -
oral or mild not interfering | interfering with | consequences;
symptoms; with oral oral intake urgent
intervention intake; intervention
not indicated modified diet indicated
indicated

PRO-CTCAE™

Please think back over the past 7 days:

What was the severity of your MOUTH OR THROAT SORES at their WORST?
None / Mild / Moderate / Severe / Very severe

How much did MOUTH OR THROAT SORES interfere with your usual or daily activities?
Not at all / A little bit / Somewhat / Quite a bit / Very much




PRO-CTCAE™ Measurement System

» 78 symptomatic adverse events * Creates customized surveys;
drawn from CTCAE manages survey administration
* Items evaluate frequency, severity, Patient interface: choice of web or
interference, amount, presence of IVR
these symptoms e Conditional branching (skip
patterns)

Write-ins with automatic mapping
to standardized terminology
 Automated alerts

For more information visit: http://healthcaredelivery.cancer.gov/pro-ctcae/



http://healthcaredelivery.cancer.gov/pro-ctcae/

NATIONAL CANCER INSTITUTE PATIENT-REPORTED OUTCOMES VERSION OF THE
COMMON TERMINOLOGY CRITERIA FOR ADVERSE EVENTS
(NCI PRO-CTCAE™) ITEM LIBRARY (Version 1.0)

Cardlo/C|rcuIatory Neurological Sleep/Wake

Dry mouth
Difficulty swallowing S
Mouth/throat sores S|

Cracking at the
corners of the mouth S
(cheilosis/cheilitis)

Voice quality p
changes
Hoarseness S
Gastrointestinal
Taste changes S

Decreased appetite S

Nausea FS
Vomiting FS
Heartburn FS

Gas P
Bloating FS
Hiccups FS

Constipation S
Diarrhea F

Abdominal pain FSI

Fecal incontinence FI

Respiratory

Shortness of breath S|
Cough S
Wheezing S

Swelling

Heart palpitations

FS

Numbness & tingling Sl

Dizziness Sl

Rash
Skin dryness
Acne
Hair loss
Itching

Hives

Hand-foot
syndrome

Nail loss
Nailridging
Nail discoloration

Sensitivity to
sunlight

Bed/pressure sores

Radiation skin
reaction

Skin darkening

Stretch marks

w = . T = N Vo B s e v

-

Blurred vision S
Flashing lights P
Visual floaters P
Watery eyes Sl
Ringing in ears S
Concentration S
Memory Sl
| pan
General pain FSI
Headache FSI
Muscle pain FSI
Joint pain FSl

Insomnia
Fatigue Sl
Anxious FSI
Discouraged FSl
Sad FSI
Gynecologic/Urinary
Irregular
periods/vaginal P
bleeding
Missed menstrual
. P
periods

Vaginal discharge P

Vaginal dryness S
Painful urination S
Urinary urgency FI

Urinary frequency PI

Change in usual
urine color

Urinary incontinence  FI

Achieve and
maintain erection
Ejaculation F
Decreased libido S
Delayed orgasm P
Unable to have p
orgasm
Pain w/sexual -
intercourse

Miscellaneous

Breast swelling and

S

tenderness
Bruising P
Chills FS

Increased sweating FS

Decreased sweating P

Hot flashes FS
Nosebleed FS
Pain and swelling at p
injection site
Body odor S

Attributes

F: Frequency

I: Interference

S: Severity

P: Presence/Absence /Amount




PRO-CTCAE™ Development and Validation Timeline

* Psychometrically robust library of items

* Electronic system fits data collection smoothly into trials workflow and offers
favorable user-experience

 Accommodate patients with limited English proficiency/digital literacy

e Supply meaningful data to improve understanding of symptomatic AEs

Electronic Implement . Feasibility,
System for Usability Telephone Spanish Acceptability &

Survey Testing Reporting Validation Resource

Management IVRS Requirements

2016 and beyond

Interpretability
and Utility for
Decision-Making

Cognitive Validation

Testing Study

Funded by NCI contracts HHSN261200800043C, HHSN261201000063C, and HHSN261200800001E



PRO-CTCAE™ Content Validity

« 78 symptomatic AEs that can be meaningfully reported by patients
identified from the more than 800 CTCAE terms

* Plain-language symptomatic AE terminologies developed
* Each symptomatic AE term is assessed using 1 to 3 items!

* Frequency, severity, interference w/ daily activities,
presence/absence, amount

e Content validity established during three interview rounds with
semi-structured interview using structured and open-ended
probes (N=127)?

* 63/80 symptom terms generated no cognitive difficulties; 17
modified and re-tested without further difficulties

References:

1Basch et al., (2014). Development of the National Cancer Institute’s Patient-Reported Outcomes Version of the
Common Terminology Criteria for Adverse Events (PRO-CTCAE). JNCI, 106(9). pii: dju244

2Hay et al. (2014). Cognitive interviewing of the Patient-Reported Outcomes Version of the Common Terminology
Criteria for Adverse Events (PRO-CTCAE) to support content validity. Quality of Life Research, 23(1):257-269



PRO-CTCAE Validity and Reliability

* Results demonstrate favorable validity, reliability, and
responsiveness of PRO-CTCAE in a large, heterogeneous
sample of patients undergoing cancer treatment (n=940)*

* Most PRO-CTCAE items (119/124) reached a statistically

significant (p<0.05) and meaningful effect size on one or
more validity criteria

* Majority of the items tested (n=27 items) exhibited
acceptable test-retest reliability

* All tested items (n=27 items) were sensitive to differences
between groups

References:
Dueck AC, et al. (2015). Validity and reliability of the U.S. National Cancer Institute’s Patient-Reported Outcomes
version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE). JAMA Oncology, Epub ahead of print.



Mode Equivalence

 N=112 patients completed 28 PRO-CTCAE items (14 symptomatic A/Es)
by each of the three modes of administration at a single clinic visit

* Average time to complete an item:
 Web: 11.1 seconds (SD = +8.4)
* Interactive Voice Response (IVRS): 16.3 seconds (SD = +6.3)

e Paper: 10.3 seconds (SD = +5.8)

o Medi ICC (R Medi
Between modes, item- edian [CC(Range) | Median {range)

level mean differences
were very small, and the

level mean difference

corresponding effect Web vs IVRS 0.78 (0.56 - 0.90) -0.04 (-0.16 - 0.22)
sizes were all less than Web vs paper  0.81(0.61 - 0.96) -0.02 (-0.11 - 0.14)
0.20 IVRS vs paper ~ 0.78 (0.59 - 0.91) 0.02 (-0.07 - 0.19)

Reference:

Bennett et al. (2016). Mode Equivalence and Acceptability of Tablet Computer-, Interactive Voice Response System-,
and Paper-based Administration of the U.S. National Cancer Institute’s Patient-Reported Outcomes version of the
Common Terminology Criteria for Adverse Events (PRO-CTCAE). Health and Quality of Life Outcomes. E Pub ahead of

print.



Comparison of Recall Periods

 N=110 patients completed 27 PRO-CTCAE items (14 symptomatic
A/Es)

 Comparison of 28 daily ratings to 1-, 2-, 3-, and 4-week recalled

ratings
 Mean difference between the average daily score and recalled
score 2
1.8
1-week recall 16

B

corresponds well to
daily reporting.
Differences between
daily and longer recall
periods widen with 2-,

3-, and 4-week recall 0.2 ﬁ—m
0 -

Week 1 Week 2 Week 3 Week 4

=
N

Mean Difference [SD]
'_\

o QO
(o)

Reference:

Mendoza et al. Evaluation of different recall periods for the US National Cancer Institute’s Patient-Reported
Outcomes version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE). Manuscript in preparation
for Clinical Trials.



Future Directions

e Standard analytic validation for a patient-reported outcome measure
completed:

 PRO-CTCAE™ demonstrates favorable validity and reliability

e Recall period of past 7 days has lowest measurement error compared to
longer recall periods

* Mode equivalence supported for paper, IVRS and tablet-based
administration

* PRO-CTCAE™ has been linguistically validated in Spanish?!, with
additional languages in development

* PRO-CTCAE™ can be used for descriptive purposes, as a companion to
the CTCAE

 Moving forward, several challenges and knowledge gaps must be
addressed

Reference:

1Arnold et al. Linguistic validation of the Spanish translation of the US National Cancer Institute’s Patient-Reported
Outcomes version of the common Terminology Criteria for Adverse Events (PRO-CTCAE). Under review Journal of
Supportive Care in Cancer



Future Directions

* Interpretation and clinical utility of PRO-CTCAE™ is still evolving

* Ongoing work

Responsiveness, minimal clinically important difference, cut-points,
relationship among the attributes

Empirically-derived mapping PRO-CTCAE™ item scores into CTCAE
grades

Evaluate different approaches to patient-investigator grade
reconciliation and to analyzing and representing PRO-CTCAE™ data

Testing additional items to expand the library

Several languages in development/validation, including Chinese,
Korean, Italian, Swedish and Danish



Early Adopters

 >100 early adopters in academic settings and in
industry-sponsored trials are testing PRO-CTCAE™ in
treatment trials and observational studies

* Agreements established between NCI and
Investigators:

Ensure continuing integrity of the PRO-CTCAE™ tool while it is in active
development

Stimulate efficient and coordinated testing of PRO-CTCAE™
Allow for sharing of data and collaborative analysis

Generate evidence about best approaches for data interpretation and
reporting in particular study contexts and specific patient populations



Early Adopters

* Collaborations with leading national and international
organizations to promote implementation and testing
in cancer clinical trials and observational studies:

* NCI National Clinical Trials Network (NCTN) and Early
Therapeutics Clinical Trials Network (ETCTN)

e US Food and Drug Administration

* Internationally: NHS in UK, Italian NCI, Japanese NCI,
Danish Cancer Society, European Medicines Agency,
Swedish Medical Products Agency



Collaboration Agreements Established with
Investigators in 12 Countries as of 11/2015

North Asia
|
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Study Designh Considerations

Which toxicities to be measured?

* Based on CTCAE-graded toxicities observed in earlier phase studies of
agent, knowledge of drug class, and anticipated on- and off-target
effects; qualitative work in the population (if it exists); input from
investigators

* Thoughtful item selection to minimize patient burden
At what time points of measurement?

* Baseline, regular intervals during treatment, at treatment
discontinuation

* Toxicity surveillance using CTCAE and PRO-CTCAE™ elements should
reflect comparable timeframes

Planned analysis (descriptive and graphical)

Inclusion of back-up data collection strategies and real-time
monitoring of data quality to limit missing data

Write-ins for unsolicited symptoms



Scaling Towards Implementation

PRO reporting of symptomatic adverse events yields data that is:
* Crucial to patients, their clinicians, trial sponsors, and regulators

* Essential to determinations of benefit and harm at the study level

PRO-CTCAE™ will ultimately be interpreted within a CTCAE
reporting framework

* Future work is needed to identify cut points and minimally important
differences

e Establish clinical validity across trial designs and populations so that
integration into CTCAE is empirically-driven

Ongoing efforts to embed PRO-CTCAE™ into trials
* Understand how reporting could influence dose modifications
e Efficiently incorporate into trial designs and workflow

* Yield information that is interpretable and useful for decision-making
(individual and trial-level)



PRO-CTCAE Development Team
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