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PROs: Clinical Measures’ Critical Complement
Clinical
Measures
Patient-Reported
Outcomes

• PROs & clinical outcomes complement each other
• PROs are not replacing hard clinical science and biomarkers
• PROs complete the picture of treatment impact on patients
(e.g., symptoms, functioning, quality of life)
• PROs can be very helpful for assessing risk/benefit profile
for a medical device
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Common Challenges w/PROs for Regulatory Use
• How to distinguish suitable PRO instruments from others
• How to interpret “clinically meaningful” change in a PRO measure
• How to overcome challenges of certain study designs (unblinded, single
arm, small N)
• How to decrease missing data
• Better understand PROs (e.g., roles, validity)
• Inconsistent policy for including PROs in labeling
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Patient-Reported Outcomes and Medical
Device Investigations:
From Conception to Implementation –
Overview of the KCCQ
John Spertus MD MPH
Professor of Medicine
University of Missouri-Kansas City
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The KC Cardiomyopathy Questionnaire


23/12 items that measure patients’ perspectives of HF
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Available in >100 translations
Established validity, reliability and interpretability
Qualified be FDA as a Clinical Outcome Assessment
Green et al, JACC 2000; 35:1245-55, Spertus et al, CCQO 2015; 8(5):469-476

Key Attributes and Potential


More reproducible and prognostic than NYHA
– Should it be the basis for trial inclusion?



Clear interpretation thresholds
– Should trials report responder thresholds (vs. population
means) to support clinical interpretability of results?



KCCQ-12 not qualified
– Should FDA qualify it to support electronic data capture
and minimize respondent burden?



Different patients benefit differently from treatment
– Should the heterogeneity of treatment benefit be used to
translate clinical trials to care and support SDM
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Are modifications necessary to address differences
in interpretation by gender on the Kansas City
Cardiomyopathy Questionnaire (KCCQ)?
Why is this important?
- An inherent requirement of comparing PRO scores by
any subgroup is that patients belonging to subgroups,
such as gender, interpret the questions the same way.
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Step 1

Step 2

Step 3

Refine
hypotheses

Secondary
quantitative
analysis

Qualitative
Study

• Obtain insight on
possible
interpretational
differences by
men and women
on the KCCQ from
clinicians

• Differential Item
Functioning (DIF)
• Magnitude of DIF

• Conduct one-onone cognitive
debriefing
interviews with
adults diagnosed
with heart failure
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Bridging PRO Instruments: Examples of Ensuring
Relevancy Across Demographics
Race/Ethnicity

Courtney Lyles, PhD
Associate Professor

UCSF Division of General Internal Medicine and Center for
Vulnerable Populations at Zuckerberg San Francisco General
Hospital and UCSF Department of Epidemiology and Biostatistics

Modifying & Adapting the KCCQ for Diverse Patients
12 (80%) patients were non-White and 8 (53.4%) patients had limited health literacy
Characteristics N=15, n (%)
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Race
White
Black
Asian
Native Hawaiian or
Other Pacific Islander
Other or mixed

3 (20)
12 (80)
3 (20)
5 (33)
1 (7)
1 (7)
5 (33)

Comfort w/filling out medical forms
Not at all
A little bit
Somewhat
Quite a bit

0 (0)
1 (6.7)
4 (26.7)
3 (20.0)

Extremely

7 (46.7)

Patient Understanding of KCCQ
Content

“Again, let’s go back to number seven. It
needs to be reworded. It’s the only one that
I thought, “Well this is odd,” because it’s just
too much too speculative. These were all
dealing with your reality, your day to day
reality. That’s the only that’s like, ‘Huh?
What?’” (ptid51)

Vocabulary

“I definitely didn’t understand what fatigue
was.” (ptid396)
“What is this moderately?” (ptid129)

Health Literacy & General Literacy
Treatment Plan

“I’m taking almost - maybe nine different
medications every day and I don’t know
which one is doing what, because I’m taking
them all at one time and I’m just going on
with my day. I don’t know which one is
doing what, so I had to break it down to
take one at a time so I can see how I react
off each one of them, but I was told I need
to take them for my heart.” (ptid129)

Symptoms

“Some days, I try to see if I can gradually get
into it and see if I can catch up to the pace as I’m getting to the pace, I can feel – I call it
episode. I call it an episode because we still
don’t know what’s wrong… it comes directly
under my heart and then it’s like I can’t
breathe and I breakout on a full-pledged
sweat like somebody took a pitcher and
threw the water at me.” (ptid193)

Patient-important Factors
Mental Health

“Nobody focus about what is a relation
between my psychiatry and my illness, and I
know my psychiatry caused the damage in
me because I have a lot of sadness…I feel
the pain when I am sad more than when my
diabetes is high or cholesterol is a high.”
(ptid327)

Social Support

“I try to get my head up all the time even
though if I have a bad day, there’s my
doctor. There are friends that’ll hear me out
and give me their opinion about things. I’m
glad I have networks of people that I can
basically talk to. You need to talk somebody
about it.” (ptid375)

This publication/poster was made possible by Grant Number U01FD004979/U01FD005978 with $154,114 which represents 100% funding by the FDA, which supports the UCSF-Stanford Center of Excellence in Regulatory Sciences and Innovation. Its contents are solely the
responsibility of the authors and do not necessarily represent the official views of the HHS or FDA.

Modifying & adapting the KCCQ for diverse patients
Excerpts

Validated Version – We
explored how diverse
patients (e.g. race/ethnicity)
respond.

Adaption: We lowered
the literacy level,
decreased length, and
shortened sentences,

Heart failure affects different people in different ways. Some feel shortness of breath while others feel fatigue. Please
indicate how much you are limited by heart failure (shortness of breath or fatigue) in your ability to do the following
activities over the past 2 weeks.
Limited for
other reasons
Extremely
Quite a bit
Moderately
Slightly
Not at all
or did not do
Activity
Limited
Limited
Limited
Limited
Limited
the activity
a. Showering/bathing

0

0

0

0

0

0

b. Walking 1 block on
level ground

0

0

0

0

0

0

Please share how heart failure has affected your life over the past 2 weeks. Mark the answer that
best applies to you.
1.

How hard is it for you to do these activities because of your heart failure?

Activity

Taking a
shower or
bath
Walking 1
block on
level
ground
Hurrying
or jogging
(as if to
catch a
bus)

Extremely
hard

Quite
hard

Moderately
hard

Slightly
hard

Not at all
hard

Hard for other
reasons or did
not dot~
activity

0

0

0

0

0

0

+

0

0

0

0

0

0

0

0

0

0

0

0

Lucile, Packard
Children s Hospital

Stanford
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PRO INSTRUMENTS IN
PEDIATRIC HEART FAILURE
Christopher S. Almond M.D., M.P.H.
Professor, Stanford University School of Medicine
Director, Pediatric Heart Failure and Anticoagulation Services
Lucile Packard Children’s Hospital Stanford

C. Almond
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Challenges of Applying Adult PROMs to Children
(Example: adapting an adult HF metrics to Children)

1.
2.
3.
4.
5.
6.
7.
8.

HF symptoms in children may differ from adults (e.g. GI symptoms predominate, less ankle edema)
Up to half of all children with HF cannot report symptoms reliably (e.g. infants and toddlers make up
1/3 of children with HF) (missing data by age group)
Of those who can report, children with complex CHD notoriously under-report symptoms compared
to children with CMP (b/c they’ve never experienced a normal baseline health status)
Events (death, stroke) typically cluster in hospitalized patients where many children are chemically
sedated/paralyzed as part of care (missing data for sicker patients)
Irritability/depression is a common manifestation of HF in adolescents influencing or creating
instability in scores.
Surrogate reports may differ in their impressions (from child or between mom vs. dad vs. bedside
nurse).
CHF is a rare disease in children so powering trials is difficult (e.g. HF-ACTION trial required 2600
patients to detect a 2-unit difference in the KCCQ).(Limited power)
Use of multiple age-based instruments creates analytical problems when a patient ages out of one
scale into another (e.g. PedsQL)

C. Almond

How PROMs can be helpful in clinical studies
(Example: adapting an adult HF metrics to Children)

1.

Pediatric HF is desperate for novel/more robust endpoints that captures the pediatric voice.

2.

PROM are likely to be a more sensitive endpoint than survival for comparing HF therapies (e.g. VAD):
because of greater variability in symptoms than survival.

3.

RPOM endpoints are more statistically efficient than survival. For example, a trial designed with 80%
power to detect a 10% difference in mortality would require 3,600 subjects (1,800 in each group),
whereas a trial designed to detect a 3-point difference in a. 12-point PROM would require only 32
subjects (16 in each group), assuming the SD of the score difference was two-thirds the effect size.

4.

Type of heart disease (CHD vs cardiomyopathy) may need to be accounted for in studies. Examining
within-subject trends may be more helpful than between-group comparisons.

5.

Minor modifications to adult instruments may yield effective PROMS for adolescents. Ongoing work
from the FDA CERSI project on HF PRO in adolescents these adult instruments may be workable.

6.

Blended instruments that allow the patient to report scores first but a surrogate to impute scores
reliably if patient too young/sedated would be ideal as a single seamless PROM across pediatrics.

7.

If measures are short/simple, they can be incorporated into registry data to expand the use of realworld data to support pediatric device approval and quality improvement work (e.g. ACTION).

C. Almond

Heidi Dohse:
Living my best life!
As a lifelong heart patient, it
is important for me to have
data to feel safe and
oction,a ble insights to sih are
with my doctor.

Data to empower living my life:
I have relied on machines for 37 years.
100% dependent on a pacemaker (on my seventh one).
Current Boston Scientific device collects data on every heartbeat checks for abnormal rhythms, and
monitors voltoge settings and battery life. The information is transferred vio a wifi-enabled communicator
and made available to the doctor for analysis. My Apple wotch provides real-time insights in the context of
living my life.
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Patient Lifecycle vs. Product Lifecycle
Symptoms and Diagnosis
Beginning of the Patient Journey

Research and Product
Development
Opportunity to engage patients to
share experiences and participate in
studies to improve outcomes.

Unintended Consequences
Multiple devices, leads extractions and
surgeries take a toll on the body. The
result can be complications from
infection and scar tissue.
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Therapy/ Surgery I Procedure
Actions that impact the rest of the
person's life.

Monitor, Manage, Adapt
The process of learning to builld
trust in your body again. Feel
safe enough to live your new
normal.

Patient

0 -----------•

Time/ Recall/ Other= New
Device
The next device is implanted due to
normal replacement,
complications, or device recall.
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Q&A Discussion
To ask a question, either:
1. Use the live Q&A feature
in the app
2. Click on the thought
bubble icon in the
webcast window
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