Patient Related Outcome Measures downloaded from https://www.dovepress.com/

For personal use only.

Patient Related Outcome Measures Dove

3

REVIEW

Understanding and optimizing health-related
quality of life and physical functional capacity in
idiopathic pulmonary fibrosis

Amy L Olson
Kevin K Brown
Jeffrey | Swigris

Department of Medicine Division of
Pulmonary Medicine, Interstitial Lung
Disease Program and Autoimmune
Lung Center, National Jewish Health,
Denver, CO, USA

Correspondence:Amy L Olson
National Jewish Health, 1400 Jackson
Street, F107, Denver, Colorado 80206,
USA

Tel +1 303 398 1621

Fax +1 303 270 2440

Email olsona@njhealth.org

This article was published in the following Dove Press journal:
Patient Related Outcome Measures

17 May 2016

Number of times this article has been viewed

Abstract: Idiopathic pulmonary fibrosis (IPF) is a relentlessly progressive pulmonary disease
characterized by the insidious onset of shortness of breath due to parenchymal scarring. As IPF
progresses, breathlessness worsens, physical functional capacity declines, and health-related
quality of life (HRQL) — the impact of health or disease on a person’s satisfaction with their
overall station in life — deteriorates. These two inextricably linked variables — breathlessness
and physical functional capacity — are strong drivers of HRQL. With the emergence of new
and prospective therapies for IPF, it is more important than ever to be able to accurately and
reliably assess how IPF patients feel and function. Doing so will promote the development of
novel interventions to target impairments in these areas and ensure that the field is capable of
assessing the effect of therapeutics interventions on these critically important patient-centered
outcomes.
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Introduction

Idiopathic pulmonary fibrosis (IPF) is a relentlessly progressive disease that results in
progressive scar formation within the lung parenchyma. As IPF progresses, its hall-
mark symptom, breathlessness, worsens; physical functional capacity declines; and
health-related quality of life (HRQL) — the impact of health or disease on a person’s
satisfaction with their overall station in life — deteriorates. Respiratory failure is the
cause of death in the majority of patients with IPE.

Two drugs were recently approved for IPF by the US Food and Drug Administra-
tion (FDA); each was shown in a Phase III trial to slow physiologic progression.??
Despite these outstanding achievements, there is still no cure for IPF — it remains a
progressive, debilitating, and life-shortening disease. Although physiologic variables
provide useful information to clinicians about a patient’s disease status (and they are
frequently used as outcome measures in clinical trials), these parameters fail to fully
capture how IPF patients feel and function.*

In IPF patients, breathlessness limits physical functional capacity, or the ability to
perform basic activities and participate in life situations. These two inextricably linked
variables — shortness of breath and physical functional capacity — are strong drivers
of HRQL in patients with IPF. By better understanding the effects of IPF on these
two variables, attempts can be made to target specifically affected domains thereby
improving overall HRQL. This review summarizes our current knowledge on the
assessment of HRQL (and the domain physical functional capacity) in patients with
IPF and highlights the need for ongoing research in this field.
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Health-related quality of life
HRQL is a term that conveys an individual’s contentment
with aspects of life that maybe affected by health.*> The
measurement of HRQL has been defined as the “quantifica-
tion” of the impact of health or disease (and all that it entails,
including formal and informal care as well as therapeutics)
on a patient’s life.®

HRQL instruments can be generic (ie, not intended for
a specific disease), with the advantage of being useful in
multiple settings and in either ill or well populations. Generic
instruments are likely to be less sensitive to change than
disease- or condition-specific instruments when adminis-
tered to patients with a specific condition, such as IPF. In
contrast, because they capture unique aspects of disease
(eg, symptoms) that generic instruments do not, disease- or
condition-specific instruments are likely to be more sensi-
tive to change.

Assessing HRQL in IPF

Generic and respiratory-specific instruments (developed for
patients with obstructive lung disease) have been used to
assess HRQL in patients with IPF. In this section, we focus on
the most frequently used generic and disease-specific HRQL
instruments used in IPF research and briefly discuss the
instruments that are being developed specifically for IPF.

The Medical Outcomes Study 36-Item Short Form
The Medical Outcomes Study 36-Item Short Form (SF-36)
is a generic questionnaire that was developed for use in
clinical practice and research, health policy evaluations,
and general population surveys.” It includes eight domains:
1) physical functioning (PF), 2) role limitations due to physi-
cal problems, 3) bodily pain (BP), 4) general health percep-
tions (GH), 5) social functioning (SF), 6) role limitations
due to emotional problems, 7) vitality (VT), and 8) general
mental health (MH). In addition, the first four domains can
be combined to yield a physical component summary and
the last four can be combined to yield a mental component
summary.®

In several studies, investigators have used SF-36 to
evaluate HRQL in IPF. Martinez et al compared SF-36
scores between 34 controls matched these to 34 Brazilian
IPF patients who were followed in a specialized clinic at a
teaching hospital.'” While there was no difference in scores
from the BP domain (as would be expected, because IPF is not
a physically painful disease), scores from all other domains
were significantly lower for patients compared to controls.
The domains that were most compromised in the IPF patients

included PF (limitations in physical activity) and pulmonary
rehabilitation (PR) (the extent to which physical health inter-
feres with work or other daily activities).!! Dyspnea was most
strongly correlated with PF domain scores (=0.78, P<<0.001)
but was also significantly correlated with scores from the GH,
VT, SF, and MH domains. Similar results were found by other
investigators in their cross-sectional studies.'> '

In a longitudinal study, Tomika et al observed that scores
from the PF and GH domains were sensitive to change in
status identified by decline in pulmonary physiology or gas
exchange.”® Like other researchers who conducted subsequent
studies, these investigators observed that IPF patients who
needed supplemental oxygen (O,) had greater impairments
in several SF-36 domains than IPF patients who did not need
O,. The change over time in SF-36 scores deemed meaningful
to patients - also known as the minimum important difference
(MID) — in IPF ranges from 2 to 4 points.'®

Available data suggest that the SF-36 possesses some
validity for capturing HRQL in IPF patients.

The St George Respiratory Questionnaire

The St George Respiratory Questionnaire (SGRQ) is an
“obstructive lung disease—specific questionnaire” that has
been used to assess HRQL in IPE."” This questionnaire has
50 items split into three domains: 1) the “symptoms” domain
asks about the frequency of cough, sputum production,
dyspnea, wheeze, and severity of attacks of chest trouble;
2) the “activity” domain inquires about activities causing or
limited by breathlessness; and 3) the “impacts” domain que-
ries the effect of the chest condition overall; on employment;
on feelings of embarrassment, fear, or panic, and being in
control of health; on the need for medication; and on expec-
tations for health. In contrast to the SF-36, higher scores on
the individual domains or on the total score indicate worse
HRQL. Many cross-sectional studies have used the SGRQ to
measure HRQL in IPF patients. In several of these studies,
like the PF domain from the SF-36, scores from the “activ-
ity” domain of the SGRQ correlate strongly with dyspnea.
Certain studies have yielded longitudinal data, and in a recent
literature review of these studies, the authors examined the
overall psychometric performance of the SGRQ in IPE."
In the following paragraphs, we highlight some of the data
from these studies.

In 2000, De Vries et al administered the SGRQ to IPF
patients and found that compared to the scores from the
“impacts” or “symptoms” domains or the SGRQ “total
score”, mean scores from the “activity” domain were high-
est (representing worse HRQL).!” The same scoring pattern
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has been observed in several other studies, thus highlighting
the prevalence of breathlessness and limitations in physical
functional capacity among IPF patients.?’?2 Verma et al stud-
ied 137 Canadian IPF patients and observed that “activity”
domain scores were the highest among all SGRQ scores, and
IPF patients scores on all four SGRQ domains (symptoms,
activity, impacts, and total) were significantly higher than
the scores from age-matched population normal values. In
a multivariate linear regression analysis, the only clinical
variable that correlated with all four SGRQ scores was the
distance covered during a 6-minute walk test (6 MWD) —
a marker of submaximal exercise and, arguably, a surrogate
for physical functional capacity.”® Peng et al studied 68
IPF patients who completed the SGRQ at baseline and at
6 months.* Changes in dyspnea and changes in distance
covered during a timed walk test correlated with changes
in the “activity” and “impacts” domains and changes in the
SGRQ total score, but not with changes in the “symptom”
domain. These data highlight the important contribution of
PF to HRQL in patients with IPF and raise questions about
the validity of the “symptom” domain of this obstructive lung
disease—specific instrument.?**

In a review of 30 published manuscripts, Swigris et al'8
concluded that the internal consistency of the “activity” and
“impacts” domains and the total score from the SGRQ was
excellent, while the internal consistency of the symptoms
domain was moderate — this may be due to the fact that
symptoms frequently occurring in patients with obstructive
lung diseases (eg, wheeze) do not necessarily occur in patients
with IPF. Validity of the SGRQ was supported by moderate to
strong correlations between its scores and scores from other
patient-reported outcomes and with physiological variables
and exercise capacity. They found evidence that changes
in SGRQ domain and total scores could discriminate IPF
patients with mild, moderate, and severe diseases. Estimates
for the SGRQ MID range from 5 to 8 points.'3

Face validity notwithstanding, and although many ques-
tions about the psychometric properties of the SGRQ in IPF
remain to be answered, available data suggest that the SGRQ
performs reasonably well in samples of IPF patients.'®

Interstitial lung disease (ILD)-specific HRQL
questionnaires

An ILD-specific HRQL instrument has been developed,
and results from subsequent studies support its validity for
assessing HRQL in IPF. The King’s Brief Interstitial Lung
Disease (K-BILD) health status questionnaire was developed
in 173 patients with ILD (49 had IPF). The final version

of the K-BILD questionnaire consists of 15 items in three
domains (breathlessness and activities, chest symptoms, and
psychological). Studies showed that its internal consistency
was high, with a Cronbach’s o of 0.94 for the total score,
and supported its concurrent validity (correlation with the
SGRQ was very strong [r=0.90] and with vital capacity was
moderate [r=0.50]). The K-BILD questionnaire was repeat-
able over 2 weeks, with intra-class correlation coefficients
for domains and total scores that ranged from 0.86 to 0.94.%
The MID for the K-BILD is 8 units.?® Although the K-BILD
was developed for patients with any form of ILD, it is unclear
how the K-BILD performs in an IPF-only cohort.

IPF-specific HRQL questionnaires

Two IPF-specific HRQL instruments have been developed.
ATAQ-IPF (A Tool to Assess QOL in IPF, version 1) was
developed after focus group and in-depth interviews were
conducted with IPF patients to determine their perceptions
of living with the disease. Additional research on ATAQ-IPF
is needed and currently underway.?’

An IPF-specific version of the SGRQ (SGRQ-I) was
developed by using SGRQ response data from a multicenter,
placebo-controlled trial for IPF.® Yorke et al used a system-
atic, statistically based method (Rasch analysis) on baseline
SGRQ response data to develop the IPF-specific version.?
Reliability and validity of the SGRQ-I in IPF were accept-
able and comparable to the original SGRQ. Like ATAQ-IPF,
further studies are needed to assess the psychometric proper-
ties of this instrument.?

How to optimize HRQL in IPF patients
Pulmonary rehabilitation

Two randomized, controlled trials of PR have been conducted
on patients with IPF.*° Nishiyama et al randomized 30 IPF
patients to either the intervention (10 weeks of PR) or the con-
trol group. Compared to the control group (n=15), subjects
who completed PR (n=13) had marked improvements in the
SGRQ total score (—6.1; 95% CI: —11.7-0.5) and in 6 MWD
(mean difference: 46.3 m; 95% CI:8.3-84.4 m).”® Holland
et al randomized 57 ILD subjects (34 with IPF) to either
8 weeks of PR or weekly telephone support.*® Of those ran-
domized to PR, 80% completed the program. PR improved
HRQL in the dyspnea and fatigue domains of the Chronic
Respiratory Questionnaire, but of the eight domains of the
SF-36, only scores from the VT domain improved significantly
(3.58 points; 95% CI: 0.44-5.72). PR also led to a greater than
30 m improvement in 6MWD.*® Results from other studies
suggest PR improves dyspnea and fatigue.3!:
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In a subgroup of IPF studies from a meta-analysis of PR in
ILD, PR improved SMWD (weighted mean difference [WMD]:
35.6 m, 95% CI: 16.0-55.2 m), O, consumption (WMD:
1.46 mL/kg/min(-1), 95% CI: 0.54-2.39 mL/kg/min(-1)),
dyspnea, and quality of life.3

Home-based PR programs also appear to improve HRQL
and functional capacity in patients with IPF.3*** Ozalevli
et al found that a 12-week, home-based PR improved
several HRQL domains (assessed by the SF-36), dyspnea,
and 6MWD.* Rammaert et al conducted a similar study
and observed similar results.?> Thus, like center-based
programs, home-based PR programs appear to benefit
patients with IPF, and given the constraints of the disease,
time and distance required to travel to a center that offers
PFE, home-based programs may be easier for IPF patients
to complete.

Novel interventions

Lindell et al developed and tested a 6-week program (termed
PRISM: Program to Reduce Idiopathic Pulmonary Fibrosis
Symptoms and Improve Management) designed to improve
HRQL, symptoms, stress, and anxiety in IPF patients and
their caregivers.’® Although patients did not experience
improvements in outcomes after completing the program,
results suggested that PRISM lowered stress in caregivers
(P=0.018). Qualitative debriefing suggested positive benefits
for IPF patients, including feelings of being less isolated,
being able to put their disease into perspective, and they
valued the opportunity to participate in research. Further
investigation is needed to determine if disease management
programs can improve HRQL and to determine which instru-
ments should be used to assess response.

Recently approved FDA therapies

In May 2014, the results of two drug trials in IPF were
published.?? In the two trials of nintedanib, HRQL was
measured using the SGRQ. In the first trial, there was no
significant between-groups difference in the adjusted mean
change in the total SGRQ score from baseline to week 52.
In the second study, there was a significantly smaller increase
in the total SGRQ score at 52 weeks in the nintedanib group
(suggesting less deterioration in HRQL) versus placebo (2.80
vs 5.48 points; difference: —2.69; 95% CI: —4.95 to —0.43;
P=0.02). In the pirfenidone trial, HRQL was not measured.
At week 52, there was no significant between-groups dif-
ference in dyspnea. However, at week 52 fewer subjects
in the pirfendone group than the placebo group (25.9% vs
35.7%, P=0.04) met the composite endpoint of a decrease

in 6MWD of 50 m or more or death. As more novel IPF
therapies undergo investigation (there are several in company
pipelines across the world), it will be imperative to assess
endpoints that are meaningful to patients (including HRQL
and physical functional capacity).

Physical functional capacity

There are multiple reasons why IPF patients suffer impair-
ments in physical functional capacity.’’ To date, there is no
gold standard to assess physical functional capacity —

“or the ability to perform basic activities and participate in
life situations” — in IPF.3® While a patient’s acrobic capacity
(cardiopulmonary system) is often thought of as the main
driver of functional status, both physical performance (ie, the
ability to integrate the cardiopulmonary and skeletal muscle
systems to achieve optimum function) and psychosocial fac-
tors (such as confidence and perceived ability) play roles in
determining overall functional status.®

The 6-minute walk test
In IPF, 6MWD has been repeatedly used as a surrogate of
physical functional capacity and as an outcome measure in
a number of trials of IPF-targeted therapies. Advantages of
the 6MWD include that it is easy to perform and inexpen-
sive.* 6MWD correlates with peak O, uptake obtained via
a cardiopulmonary exercise test,*' and it can help stage IPF
severity and predict mortality in IPF patients.*>4

du Bois et al used data from 822 subjects enrolled
in trials of interferon gamma 1-b for IPF to assess the
reliability, validity, and responsiveness of the 6MWD
and to triangulate its MID.**** These investigators
found that the 6MWD had acceptable inter-test reli-
ability (coefficient=0.83, P<<0.001) and data supported
its construct validity. A decline in 6MWD >50 m over
24 weeks was associated with a fourfold increase in the
risk of death at 1 year, and the MID was estimated to be
between 24 and 45 m. Despite these findings, 6MWD has
limitations when used as a marker of functional status:
it provides no insight into the facets or mechanisms of
limitation (and thus provides no direction for how to target
therapeutic interventions), and most importantly, 6oMWD
does not provide insight about the overall day-to-day func-
tional status of a patient.***7 For example, although PR can
improve 6MWD, it is unclear if such improvements trans-
late to better overall physical functional capacity outside
the test environment.

Thus, although 6MWD is touted as a measure of physi-
cal functional capacity, it is best regarded as a measure
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of submaximal exercise. Emerging data from the chronic
obstructive pulmonary disease (COPD) literature highlight
how poorly 6MWD reflects day-to-day activity in COPD
patients.”** An informative, accurate tool to measure day-
to-day physical functional capacity of IPF patients is des-
perately needed. Novel approaches used to measure physical
functional capacity could provide valuable insight into the
facets and severity of physical functional impairment in IPF
patients. Such tools should be sensitive to change over time
and may allow targeted therapies to improve functioning.*

Functional status questionnaires
Although never rigorously studied in IPF, researchers have
raised concerns that self-reports of physical function (such as
the instrumental activities of daily living [ADL], ADL, and
the Rosow-Breslau scale) do not provide specific and enough
information about the type of impairment a patient endures,
and these measures may lack sensitivity to change.°
Kozu et al investigated the relationships between dyspnea
grade (as measured by the Medical Research Council scale)
and ADL,>> peripheral muscle force, HRQL (via the SF-36),
and physiologic and gas exchange parameters in IPF patients
(n=65). Predictably, as dyspnea increased, each domain of
the SF-36 (except BP), as well as 6 MWD, ADL scores, and
strength (as measured by hand force grip and quadriceps
force, assessed by dynamometer) all declined.

The cardiopulmonary exercise test

The cardiopulmonary exercise test measures maximal exer-
cise capacity, or maximal oxygen consumption (VO, ),
an integrated measure of cardiovascular, respiratory, and
neuromuscular function.> Patients with IPF clearly have
exercise limitation, and severe limitation is associated with
a poor prognosis.” However, similar to 6 MWD, it is unclear
how decreased exercise tolerance translates to day-to-day
functional status, or how it informs the development of

therapeutic interventions.

Novel assessments of functional status
While data from self-report questionnaires, (MWD, and cardio-
pulmonary exercise testing all suggest that physical functional
capacity is impaired in IPF patients, each of these modalities
has shortcomings. In the following paragraphs, we describe
two tools that arguably yield more useful information.

Accelerometers
Accelerometers are multisensory devices, worn on the
body, and yield a number of parameters of physical activity,

such as 1) number of steps, 2) walking distance, 3) time
spent at different magnitudes of movement, 4) physical
activity—related energy expenditure, and 5) total energy
expenditure.’® In patients with COPD, among an array of
candidate variables, physical activity, as assessed by an
accelerometer, was the strongest predictor of all-cause
mortality.’” Research is needed to determine if — as in
COPD - accelerometers can assess limitations, provide
targets for intervention, and assess response to therapies
in patients with IPF.

The Continuous-Scale Physical Functional
Performance Test

Our group recently published data from a study in which we
used the continuous-scale physical function performance
test (CS-PFP) to determine physical functional capacity in
patients with IPF.% The CS-PFP test directly assesses ADL
and has been shown to be reliable, valid, and responsive to
change in the healthy aged and in patients with any of sev-
eral diseases.**¥ 6 The CS-PFP test is a series of 10 tasks
that simulate everyday-life activities required to maintain
independence. It includes tasks such as carrying a bag of
groceries (including ascent and descent of a public trans-
portation platform), transferring laundry from a washer
to a dryer, and simulating getting in and out of a bathtub.
Each task is scored on time, distance achieved, and/or
weight carried during a task. The CS-PFP has five domain
scores (upper body strength, lower body strength, upper
body flexibility, balance and coordination, and endurance)
and a composite score of these domains. Each score ranges
from 0 to 100 based on the lower and upper extremes of
performance; thus, higher scores reflect greater physical
functional capacity.

Sixteen IPF subjects completed a baseline CS-PFP test
and repeated it 1 week later. We found that the test—retest reli-
ability (0.84, P=0.003) and internal consistency (Cronbach’s
0=0.91) of the CS-PFP were excellent. IPF subjects had
significantly worse total CS-PFP scores than age-matched
controls (46.0t11.1 vs 58.7£12.5, P=0.001), as well as sig-
nificantly reduced lower body strength and endurance. The
total score correlated moderately strongly with pulmonary
physiology and gas exchange — markers of disease severity —
and with HRQL domains that assess PF. For example, the
CS-PFP most strongly correlated with the PF domain from
the SF-36 and the “activity” domain from the SGRQ, thus
supporting the construct validity of the CS-PFP as a measure
of physical functional capacity. Further assessment of this
test in IPF patients is warranted.
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