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A Systematic Review of Patient-Reported
Outcomes in Primary Biliary Cholangitis
and Primary Sclerosing Cholangitis
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Primary biliary cholangitis (PBC) and primary sclerosing cholangitis (PSC) are associated with decreased health-related
quality of life and debilitating symptoms. These experiences can be defined as patient-reported outcome (PRO) con-
cepts and measured using PRO instruments. We identified all PRO concepts and instruments used in the PBC and
PSC literature. This systematic review identified PBC and/or PSC studies from January 1, 1990, to May 6, 2019,
that measured at least one PRO concept. Study population, design, PRO concept, PRO instrument, and validation
data for PRO instruments were investigated. We provided descriptive statistics of PRO concepts and instruments used,
stratified by population type. Use of PRO concepts and instruments were assessed over time. The search yielded 318
articles (69% in PBC, 18% in PSC, 13% in both, and 24% in drug trials). Forty-nine unique PRO concepts were
identified. The five most common PRO concepts included pruritus (25%), fatigue (19%), broad health-related quality
of life (16%), gastrointestinal adverse events (6%), and physical adverse events (6%). Only 60% of PRO concepts were
measured with a PRO instrument, most of which were nonvalidated visual analogue or numeric rating scales. Only
three of 83 PRO instruments were developed with feedback from the target populations (one for PBC, one for PSC,
and one for both), and only six documented any psychometric testing in the target populations. Use of PRO instru-
ments increased over time from 30% in the 1990s to 67% by 2019. Conclusion: The overwhelming majority of PRO
instruments used in PBC/PSC were nonspecific and lacked patient validation or empirical justification. Significant op-
portunities exist to use qualitative methods to better understand patient experiences, and translate this knowledge into

meaningful, patient-driven study outcomes. (Hepatology Communications 2020;4:1502-1515).

rimary biliary cholangitis (PBC) and pri-
mary sclerosing cholangitis (PSC) are chronic
cholestatic liver diseases associated with sig-
nificant morbidity, including decreased quality of
life, (10 pruritus,(7'9 (10-14) among other
symptoms. The primary outcomes of most clinical
trials include disease endpoints or surrogates (e.g.,

) and fatigue,

alkaline phosphatase), rather than patient-reported
outcomes (PROs), which capture how patients feel or
tunction. PROs reflect a patient’s health status, as it
comes directly from the patient, without interpreta-
tion by anyone else including the clinician.™ Patient
experiences and perceptions are best evaluated using
validated PRO instruments that were developed with
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cholangitis; PRO, patient-reported outcome; PSC, primary sclerosing cholangitis.
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qualitative input from patients affected by the disease.
Common PRO concepts evaluated in the biomedical
literature include symptoms, health perceptions, qual-
ity of life, patient preferences, values related to deci-
sion making, and satisfaction with medical care.

In the last decade there has been burgeoning inter-
est to use PRO instruments in clinical trials, to ensure
that drug development embraces a more patient-
centered approach. Recently, the US Food and Drug
Administration (FDA) and other health care orga-
nizations have urged the use of PRO instruments
to capture clinical outcomes, to collect meaningful
patient input during drug clinical trials.>'® In 2018,
the FDA updated the guidelines for patient-focused
drug development, to encourage the identification of
concepts most important to patients, and to use PRO
instruments that are validated in the target population
to measure primary and secondary trial outcomes.
PRO instruments are vital to capturing patient expe-
riences and preferences, specifically in trials testing
the safety and efficacy of medical therapies or inter-
ventions; this is vital to determining whether patients
experience clinically meaningful improvements in
areas of functioning that matter most to them. These
clinical outcome assessments may, in turn, be used to
seek FDA approval of new medical therapies.

To date, it remains unclear which PRO concepts
(i.e., patient experiences or perceptions) and PRO
instruments are most often used in the PBC and PSC
scientific literature. The aims of this comprehensive
systematic review were to identify (1) PRO concepts
evaluated in the PBC and PSC scientific literature, (2)
PRO instruments used to measure these PRO con-
cepts, (3) types of studies using PRO instruments, and
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(4) studies that describe the psychometric evaluation
and validation of the PRO instruments being used.

Materials and Methods

SEARCH STRATEGY, DATABASES,
KEY SEARCH TERMS

A comprehensive literature search was conducted
in MEDLINE/PubMed, EMBASE and Scopus, to
identify relevant articles from January 1,1990, through
May 6, 2019. The literature search included Medical
Subject Headings, Emtree headings, and related text
and keyword searches when appropriate, focusing on
terms used to describe PROs in individuals with PBC
or PSC (Supporting Table S1). The search strategy was
developed with input from members of the research
team and a librarian. To explore PRO concepts and
measures in unpublished and ongoing clinical trials,
additional searches were conducted in clinicaltrials.
gov and clinicaltrialsregister.eu. The search terms “pri-
mary biliary cholangitis,” “primary biliary cirrhosis,”
“PBC,” “primary sclerosing cholangitis,” and “PSC”
were used to identify studies registered from January
1, 2013, through May 31, 2019, which were listed as

completed, active, recruiting, or ongoing.

INCLUSION AND EXCLUSION
SEARCH CRITERIA

Inclusion criteria were as follows: (1) Studies
were conducted among individuals with a diagnosis

of PBC or PSC; (2) a PRO concept or instrument
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was included in the study methods or results; and
(3) outcomes were reported specifically for patients
with PBC or PSC. If more than one liver disease
was studied, at least 50% of the study sample had to
be diagnosed with PBC or PSC if no PRO instru-
ment was used, or more than 2 patients had to be
diagnosed with PBC or PSC if a PRO instrument
was included. We excluded non-English studies,
single-case reports, review articles, commentaries,
editorials, and studies of patients with secondary or
unspecified cholangitis.

For our clinical trial searches, we included studies
if the sample included patients with PBC or PSC, if
outcomes included a PRO concept or instrument, or
it adverse events were reported in completed trials.
Duplicate listings and terminated and published stud-
ies were excluded.

STUDY SELECTION AND DATA
EXTRACTION

Six reviewers were trained and participated in the
screening and data abstraction process. A minimum
of two reviewers independently screened all titles and
abstracts for inclusion using the eligibility criteria
described previously. Studies with titles and abstracts
that met inclusion criteria or lacked adequate infor-
mation to determine inclusion or exclusion underwent
full-text review. Conflicts were resolved by group con-
sensus. During the full-text review, a minimum of
two reviewers independently reviewed each full-text
article for inclusion. If both reviewers agreed that a
study did not meet eligibility criteria, the study was
excluded. If the two reviewers disagreed, a third mem-
ber of the review team was engaged to resolve the
conflict. The following key variables were defined and
extracted into a database: details of the study popula-
tion, study design, year of publication, PRO concept,
PRO instrument, and presence of any psychometric
evaluation of the PRO measures.

Our study population was defined as including PBC,
PSC, or both populations. It was also noted whether
the study population focused on pediatric, pregnant,
or post-liver transplant subpopulations. Studies were
classified by design as follows: drug randomized con-
trolled trials; drug-related retrospective, prospective,
cross-sectional or case series; non-drug retrospective,
prospective, cross-sectional or case series; development
or validation of PRO instrument studies; qualitative;

1504

HEPATOLOGY COMMUNICATIONS, October 2020

mixed methods; cost-effectiveness or health utilities;
and surgical or procedural intervention studies. PRO
concepts were classified as to whether they referred
to a (1) study outcome that was clearly defined in the
methods as an 4 priori outcome or (2) descriptive vari-
able that was limited to a PRO concept to describe
the study population (e.g., in Table 1 of a study) or
an adverse effect. PRO concepts were also classified
into four categories: (1) quality of life/functioning,
(2) symptoms, (3) adverse events or side effects, and
(4) other. Adverse events included side effects from
medications or a study intervention that were classi-
fied as cognitive (e.g., memory impairment), emotional
(e.g., depression), gastrointestinal (e.g., abdominal

pain), or physical (e.g., pruritus).

TABLE 1. CHARACTERISTICS OF PBCAND PSC
STUDIES INCLUDED IN THE SYSTEMATIC REVIEW

(n=318)
Variable Frequency, n (%)
Patient population
PBC 220 (69.2)
PSC 56 (17.6)
Both 42 (13.2)
Special populations
Pediatric 4(1.3)
Pregnant 5(1.6)
Transplant 18 (6.7)
Trial design/type of intervention investigated
Drug RCT 77 (24.2)
Drug prospective 40 (12.6)
Drug retrospective 12 (3.8)
Drug case series 7(2.2)
Non-drug cross-sectional 72 (22.7)
Non-drug prospective 34 (10.7)
Non-drug refrospective 30(9.4)
Non-drug case series 8(2.5)
PRO measure development or validation 11 3.5)
Qualitative only 3(0.9)
Mixed methods 3(0.9)
Surgical/procedural 19 (6.0)
Cost-effectiveness/health utilities 2(0.6)
Years
1990-1994 47 (14.8)
1995-1999 38 (12.0)
2000-2004 42 (13.2)
2005-2009 59 (18.5)
2010-2014 60 (18.9)
2015-2019 72 (22.6)

Abbreviation: RCT, randomized controlled trial.
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DATA ANALYSIS

We summed the total number of times a PRO con-
cept was used for each study population. For example, if
one study evaluated the PRO concepts of health-related
quality of life (HRQOL), fatigue, and pain (concepts =
3), and a second study evaluated the PRO concepts of
HRQOL, fatigue, nausea, and anxiety (concepts = 4), a
total sum of seven concepts were evaluated between the
two studies. We also calculated the number of unigue
PRO concepts across all studies (e.g., five unique PRO
concepts between the two studies mentioned previ-
ously). Descriptive statistics for categorical variables
were provided and stratified by population (PBC, PSC,
or both). We analyzed data on the individual study
level and at the PRO concept level. Use of PRO con-
cepts and instruments was also assessed over time. All
analyses were performed using STATA version 15.0
(StataCorp LP, College Station, TX).

Results

SEARCH RESULTS

A total of 6,773 articles were identified through
database searching, of which 4,833 were nonduplicates
(Fig. 1). A total of 4,424 articles were excluded during
abstract screening, leaving 409 articles eligible for full-
text review. An additional 91 articles were excluded
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during the full-text review phase. A total of 318 arti-
cles met all eligibility criteria and were included in the
study (Supporting Table S2). A total of 152 clinical
trial listings were identified in clinicaltrials.gov and
clinicaltrialsregister.eu, of which 32 were included in
this review after excluding trials that were duplicated,
terminated, or published.

STUDY POPULATION: ARTICLE
TYPE AND PARTICIPANT
POPULATION

Almost a quarter of the studies were published
after 2015, indicating a substantial increase in the lit-
erature’s focus on PRO concepts in PBC and PSC
(Table 1). The largest number of studies describing
PRO concepts were drug trials (24%) and non-drug
cross-sectional studies (23%). Most studies were con-
ducted in the population of patients with PBC (69%),
while only 18% involved patients with PSC and 13%
included both disease populations. Very few stud-
ies specified involvement of pediatric (1%), pregnant
(2%), or liver transplant (6%) subpopulations.

OVERALL PRO CONCEPTS AND
INSTRUMENTS IN THE PBC AND
PSC LITERATURE

Among the 318 PBC or PSC studies, a sum total
of 926 PRO concepts were evaluated or described

Clinical trial registry records Records idel;’ﬁﬁlfl\: etZrough:;doaStgbase search
identi . u in=3,
c,,l-:,-ecr;t;::.ieatisa;ov EMBASE: n = 492 N Duplicates excluded
i ‘n= n = 1,940
clinicaltrialsregister.eu Scopus: n = 3,228 ( )
TOTAL: N =152 TOTAL: N = 6,773
Excluded (n = 24) Records meeting inclusion criteria Abstracts screened Records excluded
e = _— =
= 11 Duplicates (n = 56) (n =4,833) (n=4,424)
= 12 Published
* 1Terminated l
Full-text articles assessed for eligibility Full-text articles excluded
(n=409) with reasons (n = 91)
= 32 Wrong study designs
Clinical studies included in analysis * 30 Wrong patient
PBC:n=17 populations
PSC:n=14 = 23 Wrong outcomes
Both popuiations' n=1 Studies included in qualitative analysis = 4 Duplicate studies
(n=32) ' (n=318) = 2 Non-English studies

FIG. 1. Flowchart summarizing study identification and selection.
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that could be captured directly by patient self-report.
Of this total, we identified 49 unique PRO con-
cepts (Table 2). In total, 83 PRO instruments were
used to measure the 49 unique PRO concepts in the
literature (Supporting Table S3). Most of the PRO
concepts reflected study outcomes, while 27% were
simply used to describe characteristics of the study
population (e.g., proportion of patients with baseline
pruritus). The top five most commonly cited PRO
concepts included pruritus/itch (25%), fatigue (19%),
broad HRQOL (16%), gastrointestinal side effects
(6%), and physical side effects (6%). Overall, only
60% of PRO concepts were evaluated using a PRO
instrument (Tables 3 and 4). Furthermore, when a
PRO instrument was used, only 21% of these stud-
ies provided any information on the development
or psychometric properties of the instrument itself,
and most studies did not use validated instruments.
Among the 40% of studies that did not use a PRO
instrument, data on the PRO concept were extracted
from medical records, clinician-rated, or not specified.
Given that patient-reported adverse events (AEs) are
not typically assessed using PRO instruments, we per-
formed a sensitivity analysis excluding PRO concepts
that were adverse events or side effects. When AEs
were removed from the analysis, there was an increase
in the proportion of PRO concepts measured by an
instrument from 60% to 68%; however, the use of val-
idated instruments remained infrequent.

To investigate the evolution of PRO concept and
instrument use, we stratified publications over time
(Fig. 2). The proportion of PRO concepts evaluated
using an instrument increased from 30% in the early
1990s to 45% in the early 2000s and 67% by 2019. The
most pronounced increase occurred between 2000 and
2010. However, the use of PRO instruments lagged
behind the investigation of PRO concepts, which
remained primarily captured through medical record
review, clinician ratings, or clinician grading systems.

PRO CONCEPTS AND
INSTRUMENTS IN PBC

A total of 642 PRO concepts were referred to in
PBC studies, including 47 unique PRO concepts
(Table 2). Most of the PRO concepts were related
to specific symptoms (66%), whereas fewer concepts

reflected HRQOL (16%) or adverse side effects (14%).

The five most commonly evaluated symptoms were
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pruritus/itch (26%), fatigue (20%), depression (4%),
sleepiness/daytime somnolence (3%), and anxiety
(2%). Broad HRQOL was evaluated in 13% of stud-
ies and addressed multiple domains of disease impact
and functioning. In drug trials, 23 unique PRO con-
cepts were evaluated primarily related to AEs, includ-
ing gastrointestinal, physical, cognitive, and emotional
adverse events.

Approximately 60% of the time, a clearly identi-
fied instrument was used to measure a PRO concept
in patients with PBC (Table 3). The most commonly
used type of PRO instrument was an unlabeled, non-
specific version of a numeric rating or Likert scale
(10%). The PBC-40 was used in 9% of studies, fol-
lowed by the Fatigue Impact Scale (6%) and an itch
visual analog scale (6%). The PRO instruments that
were used to evaluate the five most common PRO
concepts are depicted in Table 4. The concept of pruri-
tus was measured using a PRO instrument only about
half of the time (54%). Over 10 different PRO instru-
ments were used to measure pruritus, and only two of
these underwent appropriate validation and psycho-
metric testing in the PBC population (PBC-40, Itch
Diary)."®) Fatigue was assessed using a PRO instru-
ment about 60% of the time, and was measured using
over 10 different instruments, only one of which was
developed with input from patients with PBC (PBC-
40). Two other instruments (Fatigue Impact Scale and
Fisk Fatigue Severity Scale) were developed in other
patient populations but subsequently underwent psy-
chometric testing in the PBC population.(zo’ﬂ) In con-
trast, broad HRQOL was more often assessed using
a validated PRO instrument, namely the PBC-40
(43%), Chronic Liver Disease Questionnaire (CLDQ)
(6%), or the PBC-27 (5%).(18’22’23) However, 46% of
the time, HRQOL was measured using instruments
not developed or validated in PBC, most commonly
the SF-36 (24%). Over 90% of gastrointestinal and
physical AEs that were reported were not measured
using a PRO instrument. PRO instruments used to
assess AEs included unspecified Likert or numeric
rating scales, or diaries. No validated instruments were

used to assess AEs in PBC trials.

PRO CONCEPTS AND
INSTRUMENTS IN PSC

A total of 177 PRO concepts were cited in the
PSC literature, including 47 unique PRO concepts
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TABLE 2. NUMBER OF TIMES A PRO CONCEPT WAS MENTIONED IN THE PBCAND PSC LITERATURE

(n=926)
Frequency n (%)
Variable PBC (n = 642) PSC (n=177) Both (n =107)
Concept category
Quality of life/functioning 105 (16.4) 38 (21.5) 32(29.9)
Symptoms 421 (65.6) 120 (67.8) 51 (47.7)
Treatment AEs/side effects 90 (14.0) 18 (10.2) 22 (20.5)
Other 26 (4.0) 1(0.5) 2(1.9)
Descriptive vs. outcome
Descriptive only 174 (27.7) 48 (27.1) 25(23.4)
Oufcome only 468 (72.9) 129 (72.9) 82 (76.6)
Specific concepts
Quality of life/functioning
Broad HRQOL 82(12.8) 34 (19.2) 30 (28.0)
Cognitive functioning 4(0.6) 0(0) 0(0)
Emotional functioning 3(0.5) 1(0.6) 2(1.9)
Physical functioning 8(1.3) 1(0.6) 10.9)
Social functioning 4(0.6) 0(0) 1(0.9)
Symptoms
Abdominal distension 2(0.3) 0(0) 0(0)
Abdominal pain 14(2.2) 23(13) 0(0)
Anorexia 6(0.9) 2(1.1) 0(0)
Anxiety 15 (2.3) 0(0) 0(0)
Arthralgia 6(0.9) 1(0.6) 0(0)
Autonomic dysfunction 8(1.3) 1(0.6) 2(1.9)
Back pain 1(0.2) 0(0) 0(0)
Blood in stool 10.2) 1(0.6) 0(0)
Bone pain 2(0.3) 0(0) 0(0)
Depression 25 (3.9) 4(2.3) 5(4.7)
Diarrhea 3(0.5) 5(2.8) 0(0)
Edema 1(0.2) 0(0) 0(0)
Fatigue 130 (20.3) 28 (15.8) 14 (13.1)
Fever 0(0) 2(1.1) 0(0)
Malaise 2(0.3) 2(1.1) 0(0)
Muscle aches 2(0.3) 0(0) 0(0)
Nausea/vomiting 4 (0.6) 5(2.8) 0(0)
Other gastrointestinal symptoms (mulfiple) 1(0.2) 1(0.6) 0(0)
Poor sleep quality 1(0.2) 0(0) 2(1.9)
Pruritus/itch 166 (25.9) 39 (22.0) 26 (24.3)
Sexual dysfunction 10.2) 2(1.1) 0(0)
Sicca symptoms 1(0.2) 0(0) 0(0)
Sleep disturbance 12 (1.9) 1(0.6) 0(0)
Sleepiness/daytime somnolence 17 (2.7) 1(0.6) 0()
Weight loss 0(0) 3(1.7) 0(0)
Xerophthalmia 4(0.6) 0(0) 0(0)
Xerostomia 3(0.5) 0(0) 0(0)
Treatment AEs/side effects
Cognitive AEs 6(0.9) 0(0) 2(1.9)
Emotional AEs 2(0.3) 10.9) 0(0)
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TABLE 2. Continued

Frequency n (%)

Variable PBC (n = 642) PSC (n=177) Both (n=107)
Gastrointestinal AEs 41 (6.4) 10(5.7) 8(7.5)
Opioid withdrawal symptoms 2(0.3) 0(0) 2(1.9)
Physical AEs 34(5.3) 8 (4.5) 9(8.4)

Other
Coping strategies 2(0.3) 0(0) 0(0)
Dissatisfaction with health care delivery or information 1(0.2) 0(0) 0()
Health behaviors (e.g., smoking, exercise) 1(0.2) 0(0) 1(0.9)
Health perception 2(0.3) 0(0) 10.9)
Identity/role change 1(0.2) 0(0) 0(0)
lliness perceptions 2(0.3) 0(0) 0(0)
Loneliness/social isolation 2(0.3) 0(0) 0(0)
Psychological distress 4(0.6) 1(0.6) 0(0)
Self-efficacy 3(0.5) 0(0) 0(0)
Social support 1(0.2) 0(0) 0 (0)
Stigma 6(0.9) 0(0) 0(0)
Uncertainty 3(0.5) 1(0.6) 0(0)

(Table 2). Most of the PRO concepts reflected dis-
ease symptoms (68%), and fewer concepts related to
functioning and HRQOL (22%), or treatment-ad-
verse events (10%). The five most commonly reported
symptoms were pruritus (22%), fatigue (16%), abdom-
inal pain (13%), diarrhea (3%), and nausea/vomiting
(3%). The broad concept of HRQOL was measured
in 19% of studies. Among drug trials, 11 unique PRO
concepts were explored among 53 references to PRO
concepts.

Within the PSC literature, only half of the PRO
constructs mentioned were clearly measured using
a PRO instrument (Table 3). Similar to in PBC,
the most commonly used PRO instrument was an
unspecified Likert or numeric rating scale. The next
most commonly used PRO instruments were unspec-
ified visual analog scales (7%), the SF-36 (6%), as
well as the PBC-40, Itch Visual Analog Scale, and
Fatigue Impact Scale, each of which were used 3% of
the time. Pruritus and fatigue were measured using a
PRO instrument approximately half of the time; the
remainder of the time, it is assumed that symptom
data were retrieved from medical records or graded by
clinicians (Table 4). Six unique instruments were used
to measure pruritus, of which none were developed or
validated in the PSC population. Of the four unique
instruments that assessed fatigue, only the PBC-
40 was validated in the PSC population.** Broad
HRQOL was assessed using a PRO instrument 97%
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of the time, most often with the generic SF-36 (32%),
PBC-40 (15%), and the CLDQ_(12%). The CLDQ_
was developed with input from patients with PSC,
and the PBC-40 and PBC-27 underwent psychomet-
ric testing among patients with PSC.%*? The new
PSC-PRO was only recently developed in accordance
with FDA guidelines, including published evidence
of content validation and psychometric testing.(zs)
Gastrointestinal and physical AEs were never mea-
sured using a PRO instrument.

SPECIAL SUBPOPULATIONS

Of the 318 studies, four included a pediatric pop-
ulation and evaluated seven unique PRO concepts,
five included pregnant women and evaluated three
PRO concepts, and 18 included post-liver trans-
plant patients and evaluated 17 unique PRO concepts
(Supporting Table S2). Among studies including pedi-
atric patients, pruritus was evaluated in all four stud-
ies, and abdominal pain was evaluated in three studies.
Pruritus was evaluated in all five studies, including
pregnant patients. Most of the PRO concepts were
not measured using a PRO instrument or were mea-
sured using a nonvalidated or disease-nonspecific
instrument. Among studies including posttransplant
patients, broad HRQOL was the most common con-
cept evaluated in all 18 studies and quantified using 9
different PRO instruments among 17 studies.
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TABLE 3. PRO INSTRUMENTS USED TO MEASURE PRO CONCEPTS IN THE PBCAND PSC LITERATURE

Frequency n (%)

Variable PBC (n = 642) PSC (n=177) Both (n =107) Total (n = 926)
Use of PRO Instrument
Yes 381 (59.3) 93 (52.5) 84 (78.5) 558 (60.2)
No 242 (37.7) 68 (38.4) 23(21.5) 333 (36.0)
Unclear 19 (3.0 16 (9.1) 0(0) 35(3.8)
Mention of PRO instrument validity in PBC/PSC
Yes 87 (13.6) 14.(7.9) 14 (13.1) 115(12.4)
No 294 (45.8) 79 (44.6) 70 (65.4) 443 (47.8)
Not applicable (no instrument) 261 (40.6) 84 (47.5) 23 (21.5) 368 (39.4)
TOP 20 most commonly used PRO instruments
Likert/Numeric Grading Scale NOS 63 (9.8) 18 (10.2) 3(2.8) 84 (9.1)
PBC-40 58 (9.0)* 6 (3.4)" 4(3.7) 67 (7.2)
Itch Visual Analog Scale 35 (5.5) 6(3.4) 18 (16.8) 59 (6.4)
Fatigue Impact Scale 36 (5.6)" 6(3.4) 4(3.7) 46 (5.0)
SF-36 203.1) 11(6.2) 13(12.2) 44 (4.8)
Visual Analog Scale NOS 9(1.4) 12 (6.8) 9(8.4) 303.2)
Hospital Anxiety and Depression Scale 23 (3.6) 2(1.1) 10.9) 26 (2.8)
Epworth Sleepiness Scale 15 (2.3) 1(0.6) 0(0) 16 (1.7)
Chronic Liver Disease Questionnaire 5(0.8)* 4(2.3)* 3(2.8) 12 (1.3)
5-D Ifch Scale 9(1.4) 2(1.1) 0(0) 11(1.2)
Diary NOS 7(1.1) 42.3) 0(0) 11(1.2)
Orthostatic Grading Scale-Autonomic Events 7.1 0(0) 2(1.9) 9(1.0)
PBC-27 4(0.6)* 3.7t 2(1.9) 9(1.0)
Fisk Fatigue Severity Scale 5(0.8)" 0(0) 3(2.8) 8(0.9)
Beck Depression Inventory 4(0.6) 1(0.6) 1(0.9) 6(0.7)
Pittsburgh Sleep Quality Index 6(0.9) 0(0) 0(0) 6(0.7)
Pruritus Numeric Rating Scale (0-10) 2(0.3) 2(1.1) 10.9 5(0.5)
Gastrointestinal Symptom Rating Scale 3(0.5) 1(0.6) 0(0) 4(0.4)
Hamilton Depression Rating Scale 3(0.5) 0(0) 10.9 4(0.4)
Krupp’s Fatigue Severity Scale 4(0.6) 0(0) 0(0) 4(0.4)

Note: Bolded instruments denote instruments that were either developed in the target population or subsequently underwent psychomet-

ric testing in the target population.
*Instrument was developed with input from the target population.

Instrument was not developed with input from the target population but later underwent psychometric testing in the target population.

Abbreviation: NOS, not otherwise specified.

CLINICAL REGISTRIES OF PBC
AND PSC TRIALS

We identified 32 PBC or PSC ongoing or com-
pleted studies in the United States and European
Union clinical trial registries from 2012 to 2019 that
mention a PRO concept. Among these, 53% are in the
PBC population, 44% are in the PSC population, and
3% include both populations. Over half of the studies
(56%) investigate drug therapeutics in a randomized
controlled trial.

Overall, PRO concepts were mentioned in these
studies 88 times; 77 pertained to quality of life/
functioning, symptoms, or health perceptions; and
11 represented treatment-adverse events (Table 5).
Of the 11 AE PRO concepts mentioned, only three
were mentioned as a priori study outcomes, and
only one of these outcomes will be measured using
a PRO instrument. The 77 non-AE PRO concepts
represented 14 unique concepts; the most common
concepts listed as study outcomes included pruritus

(33%), broad HRQOL (27%), and fatigue (11%).
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TABLE 4. PRO INSTRUMENTS USED TO MEASURE THE TOP 5 MOST COMMON PRO CONCEPTS INTHE

PBCAND PSCLITERATURE
Frequency, n (%)
PBC PSC Both Total Concepts
PRO Concept/Instrument (n=642) (n=177) (n=107) (n=926)
PRURITUS TOTAL 166 (25.9) 39 (22.0) 26 (24.3) 231 (25.0)
No Insfrument 76 (45.8) 22 (56.4) 1(3.8) 99 (42.9)
Itch Assessment With Visual Analog Scale 33(19.9) 6(15.4) 18 (69.2) 57 (24.7)
Likert/Numeric Grading Scale NOS 28 (16.9) 6(15.4) 2(7.7) 36 (15.6)
5-D lfch Scale 9 (5.4) 1(2.6) 0(0) 10 (4.3)
PBC-40 8 (4.8)* 0(0) 1(3.8) 9(3.9)
Pruritus numeric rating scale (0-10) 2(1.2) 2(5.7) 1(3.8) 5(2.2)
Diary NOS 2(1.2) 1(2.6) 0(0) 3(1.3)
Visual Analog Scale NOS 2(1.2) 1(2.6) 0(0) 3(1.3)
Itch Diary (Patient-Reported Symptom Questionnaire) 1(0.6)* 0(0) 1(3.8) 2(0.9)
Itch Severity Scale 1(0.6) 0(0) 1(3.8) 2(0.9)
Other* 4(2.4) 0(0) 1(3.8) 5(2.0)
FATIGUE TOTAL 130 (20.3) 28 (15.8) 14 (13.1) 172 (18.6)
No insfrument 50 (38.5) 14 (50.0) 0(0) 64 (37.2)
Fatigue Impact Scale 35 (26.9)" 6(21.4) 4 (28.6) 45 (26.2)
Likert/Numeric Grading Scale NOS 12(9.2) 3(10.7) 0(0) 15 (8.7)
PBC-40 13 (10.0)* 13.6)f 0(0) 14.(8.1)
Visual Analog Scale NOS 43.1) 4(14.3) 6 (42.9) 14.(8.1)
Fisk Fatigue Severity Scale 5(3.9)" 0(0) 3(21.4) 8(4.7)
Krupp’s Fatigue Severity Scale 4(3.1) 0(0) 0(0) 4(2.3)
Fatigue Diary 3(2.3) 0(0) 0(0) 3(1.7)
Modified Fatigue Impact Scale 2(1.5) 0(0) 1(7.1) 2(1.2)
Othert 2(1.4) 0(0) 0(0) 3(1.8)
BROAD HRQOL TOTAL 82(12.8) 34 (19.2) 30 (28.0) 146 (15.8)
SF-36 20 (24.4) 11 (32.4) 13 (43.3) 44 (30.1)
PBC-40 35 (42.7)* 5(14.7)f 3(10.0) 42 (28.8)
Chronic Liver Disease Questionnaire 5(6.1)* 4(11.8)* 3(10.0) 12 (8.2)
PBC-27 4 (4.9 3(8.8)" 1(3.3) 8 (5.5)
Likert/Numeric Grading Scale NOS 4(4.9) 12.9) 0(0) 5(@3.4)
Noftingham Health Profile 3(3.7) 0(0) 0(0) 3(2.1)
NIDDK-QA 1(1.2) 0(0) 2(6.7) 3(2.1)
Visual Analog Scale NOS 3(3.7) 0(0) 0(0) 3(2.0)
15D 0(0) 1(2.9) 1(3.3) 2(1.4)
No instrument 1(1.2) 129 0(0) 2(1.4)
Othert 7 (8.5) 8 (23.5) 7(23.3) 2219 (15.1)
GASTROINTESTINAL AES/TREATMENT SIDE EFFECTS TOTAL 41 (6.4) 10(5.7) 8 (7.5) 59 (6.4)
No instrument 37 (90.2) 10 (100) 8 (100) 55(93.2)
Likert/Numeric Grading Scale NOS 2(4.9) 0(0) 0(0) 2(3.4)
Diary NOS 1(2.4) 0(0) 0(0) 1(1.7)
Gastrointestinal Symptom Rating Scale 1(2.4) 0(0) 0(0) 1(1.7)
PHYSICAL AEs/TREATMENT SIDE EFFECTS TOTAL 34 (5.3) 8 (4.5) 9(8.4) 51(5.5)
No insfrument 31 (91.2) 7 (87.5) 9 (100) 47 (92.1)
Likert/Numeric Grading Scale NOS 1(2.9) 1(12.5) 0(0) 23.9)
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TABLE 4. Continued

Frequency, n (%)

PBC PSC Both Total Concepts
PRO Concept/Instrument (n=642) (n=177) (n=107) (n=926)
Diary NOS 1(2.9) 0(0) 0(0) 1(2.0)
Itch Assessment With Visual Analog Scale 129 0(0) 0(0) 1(2.0)

Note: Bolded instruments denote instruments that were either developed in the target population or subsequently underwent psychomet-

ric testing in the target population.
“Instrument was developed with input from the target population.

fInstrument was not developed with input from the target population but later underwent psychometric testing in the target population.
*Pooled total of remainder of instruments used to measure the PRO concept (given the low frequency of each instrument being used per

PRO concept found in the total population).
Abbreviation: GI, gastrointestinal.
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FIG. 2. Proportion of PRO concepts measured using PRO instruments over time in the published literature of populations with PBC

and PSC: 1990-2019.

PRO instruments were used to assess 96% of pre-
specified study outcomes (Table 6). While almost all
of these a priori study outcomes were measured using
PRO instruments, the choice of instrument varied
widely, with most instruments having no empirical
documentation of being developed or validated in the
target population.

Discussion

This comprehensive systematic review identified
PRO concepts and instruments described in PBC
and PSC studies over the last 30 years. Despite many
studies involving a PRO concept, PRO instruments
were used to measure these concepts only 50%-60%
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TABLE 5. NUMBER OF TIMES A PRO CONCEPT IS
MENTIONED IN UNPUBLISHED AND ONGOING
STUDIES LISTED IN US AND EU CLINICAL TRIALS
REGISTRIES FOR PBCAND PSC

Frequency, n (%)

PBC PSC Tofal

PRO Concepts (n=50) (n=34) (n=88)
Functioning/quality of life

Broad HRQOL 14 (28.0) 9 (26.5) 24 (27.3)

Cognitive functioning 1(2.0) 0(0.0) 1(1.7)

Physical functioning 1(2.0) 1(2.9) 2(2.3)
Symptoms

Anxiety 1(2.0) 0(0.0) 10.1)

Autonomic dysfunction 1(2.0) 0(0.0) 1(1.1)

Depression 1(2.0) 0(0.0) 1(1.1)

Fatigue 5(100) 4(018) 10(11.4)

Multiple gastrointestinal 0(0.0) 1(2.9) 1(1.1)

symptoms

Poor sleep quality 2 (4.0 0(0.0) 2(2.3)

Pruritus/itch 19(38.0) 8(23.5) 29 (33.0)

Sleep disturbance 0(0.0) 1(2.9) 1(1.1)

Sleepiness/daytime somnolence 1(2.0) 0(0.0) 1(1.1)

Weakness 12.0) 0(0.0) 101.1)
Treatment AEs/side effects

Gastrointestinal AEs 2(4.0) 4(11.8) 6 (6.8)

Physical AEs 4(11.8) 5(5.7)
Other

Health perception 0(0.0) 2(5.9) 2(2.3)

of the time. We observed tremendous variation in the
types of instruments being used to evaluate the most
common PRO concepts of pruritus, fatigue, and broad
HRQOL. Moreover, most instruments were not
developed with qualitative input from patients living
with PBC or PSC, raising the question of whether
these items appropriately capture the experiences
and perceptions of these patients. This uncertainty
likely exists, in part, due to a woefully low number
of qualitative studies (e.g., in-depth interviews, focus
groups) with patients with PBC or PSC, which sty-
mies our understanding of their subjective experiences
and perspectives. These findings highlight significant
opportunities to improve the ways we capture disease
symptoms, treatment side effects, and patient prefer-
ences using validated PRO instruments for PBC and
PSC.

In the field of PBC, the PBC-40, published in
2005, is the only PRO instrument that included for-
mative patient interviews to guide the development
of the measure, and thus has strong content validity
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TABLE 6. PRO INSTRUMENTS USED TO MEASURE
THETOP 3MOST COMMON PRO CONCEPTS IN
UNPUBLISHED AND ONGOING STUDIES FOR PBC
AND PSC LISTED IN US AND EU CLINICAL TRIALS
REGISTRIES

Frequency, n (%)

PRO Instruments PBC PSC Total
PRURITUS TOTAL 19 (100) 8 (100) 29 (100)
No instrument 1(5.3) 1(12.5) 2(6)
Itch Visual Analog Scale 7 (36.8) 6 (75.0) 14 (48.3)
5-D Ifch Scale 5(26.3) — 6(20.7)
Prurifus Numeric Rating Scale (0-10) 3 (15.8) — 3(10.3)
ItchRo E-diary 1(5.3) 1(12.5) 2(6.9)
PBC-40 1(5.3)* — 1(3.5)
Questionnaire NOS 1(5.3) — 1(3.5)
FATIGUE TOTAL 5(100) 4 (100) 10 (100)
No instrument — — —
Krupp's Fatigue Severity Scale 1(20.0) 2 (50.0) 3(30.0)
Likert/Numeric Grading Scale NOS 2 (40.0) — 2(20.0)
Fatigue Diary 1(20.0) — 1(10.0)
Modified Fatigue Impact Scale — 1(25.0) 1(10.0)
PBC-40 1(20.0)* — 1(10)
Questionnaire NOS — — 1(10.0)
Visual Analog Scale NOS — 1(25.0) 1(10)
BROAD HRQOL TOTAL 14 (100) 9 (100) 24 (100)
No instrument — 13010 1(4.2)
PBC-40 8(57.1)* 111" 9(37.5)
SF-36 3(21.4) 2(22.2) 5(20.8)
Questionnaire NOS 2(14.3) — 3(12.5)
Chronic Liver Disease Questionnaire 1 (7.1)* 1(1.1)* 2(8.3)
EQ-5D — 2(22.2) 2(8.3)
PSC-PRO — 1TA1.1)* 1(4.2)
Visual Analog Scale NOS — 1(1.1) 1(4.2)

Note: Bolded instruments denote instruments that were either de-
veloped in the target population or subsequently underwent psy-
chometric testing in the target population.

*Instrument was developed with input from the target population.
flnstrument was not developed with input from the target pop-
ulation but later underwent psychometric testing in the target
population.

and sound psychometric properties.’® Because the
PBC-40 also includes fatigue and itch subscales with
proven content validity, this instrument is an ideal
patient-centered choice for studies of PBC HRQOL,
fatigue, and itch. Importantly, the instrument has also
been adapted into briefer versions (PBC-27, PBC-
10).3% In addition to the PBC-40, the Itch Diary
was recently developed based on qualitative interviews
with patients with PBC, and thus is another viable
option to measure PBC-induced itch.” Finally, the
psychometric properties of the Fatigue Impact Scale
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and the Fisk Fatigue Severity Scale were evaluated for
use in PBC in 2000, with the Fatigue Impact Scale
being used frequently thereafter; however, because
both were originally developed in other patient popu-
lations, neither can claim to be truly representative of
PBC-related fatigue until further qualitative studies
are conducted.?**V

In contrast with PBC, far fewer studies of PRO
concepts and instruments have been published for
PSC. This may, in part, be due to the fact that no val-
idated PRO instruments were developed specifically
for PSC until 2018. The PSC-PRO instrument has
followed guidelines for PRO measure development;
more specifically, cognitive interviews were conducted
with patients with PSC to validate item content.®
However, patients from advocacy groups have stated
that the PSC-PRO does not provide an accurate rep-
resentation of how patients with PSC function and
teel, as patients did not partake in the initial stages
of development of the tool. The qualitative find-
ings, which would provide valuable information for
all PSC stakeholders, have not been published. This
tool requires future testing in larger diverse samples of
patients with PSC, to determine whether the overall
measure is sensitive to change from disease progres-
sion or treatment. The CLDQ_is a disease-specific
measure of HRQOL developed for patients with var-
ious types of chronic liver disease; however, only 30%
of the study cohort had PSC or PBC.? Finally, there
is a new PSC HRQOL instrument currently under
development that includes substantive patient engage-
ment in every stage of development of the tool and
will undergo international validation.*”

Aside from the new PSC-PRO that contains one
itch item and two fatigue items, we identified no
optimal choice for fatigue and pruritus measurements
in PSC. Future qualitative studies should investigate
patient preferences regarding pre-existing instruments
to evaluate PSC-associated fatigue and itch, includ-
ing the PBC-40, Fatigue Impact Scale, Fisk Fatigue
Severity Scale, 5-D Itch Scale, Itch Diary, and ItchRO
(developed qualitatively in children with Alagilles).
The 5-D Itch measure was developed in patients with
itch, but not specifically PSC, and encompasses five
dimensions: duration, degree, direction, disability, and
distribution. Finally, studies need to better distinguish
between symptoms attributable to inflammatory
bowel disease, a comorbidity that occurs in over 70%
of patients with PSC, and those attributed to PSC.

KIM, LIEBER, ET AL.

This study revealed significant gaps in the extant
literature and highlights implications for future
research. For instance, most PRO studies used visual
analog and numeric rating scales, yet we identified no
published scientific justification for these scales based
on patient preferences. Moreover, there was signifi-
cant heterogeneity in the types of visual and numeric
rating scales, making it difficult to compare results in
this literature. Therefore, a reduced reliance on these
types of instruments in future studies is recommended
until more empirical support is demonstrated. More
studies in special populations (e.g., pediatric, preg-
nant, liver transplantation) are needed to understand
patients’ perspectives, needs, and priorities to inform
study outcomes and measures. There may be oppor-
tunities to modify and validate the National Institutes
of Health Patient-Reported Outcome Measurement
System measures in PBC and PSC, as these measures
underwent robust qualitative development and psy-
chometric testing in diverse populations.

Most clinical trials in PBC or PSC did not mea-
sure AEs from the patients’ point of view and did
not use PRO instruments. As a result, important
information regarding the harms of treatments may
be undetected and underrecognized. We acknowl-
edge that these results likely reflect that patient-
centered reporting of AEs is not a part of the current
culture of conducting clinical trials. However, it is
precisely for this reason that we believe existing prac-
tices should adopt a more patient-centered approach.
Evaluating AEs systematically using PRO instru-
ments is another way to enhance patient-focused drug
development. Recently, the National Cancer Institute
spearheaded the development of a PRO version of
the Common Terminology Criteria for Adverse
Events, called the “PRO-CTCAE,” as a more accu-
rate method of detecting AEs during oncology drug
trials.?® The items were identified and developed
using cognitive interviews with patients receiving
active cancer treatment; furthermore, they underwent
validation and extensive psychometric testing.*”"
The PRO-CTCAE contains 78 patient-reported
AEs rated on presence, frequency, severity, and life
interference. A recent study highlighted significant
discordance between clinician-graded AEs and the
PRO-CTCAE, demonstrating the complementary
and added value of the patient instrument.®" A
high-yield contribution to the field could be to imbed
qualitative studies into PBC or PSC drug trials to
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develop a modified version of the PRO-CTCAE for
these patients. As a way to facilitate patient-centered
reporting of AEs, electronic modalities (e.g., tablets,
cellphones, websites) could be used for reporting of
AEs; participants could use validated instruments to
report symptoms or experiences they had during the
clinical trial.

It is imperative that more qualitative or mixed
methods studies be conducted to move the field of
PROs in PBC and PSC forward. We identified
only three qualitative and three mixed-methods arti-
cles that described the experiences of patients with
PBC 123239 4stonishingly, no qualitative studies have
been published describing the experiences of patients
with PSC. We acknowledge that there may be a bias
against publishing qualitative studies, and research-
ers may not be incentivized to conduct these types
of works. However, qualitative studies are absolutely
essential to deepen our understanding of patient expe-
riences, perspectives, needs, and priorities; this is espe-
cially true in the setting of studying different medical
treatments.’ " Toward this end, clinical investiga-
tors are encouraged to familiarize themselves with
the systematic, step-by-step approaches for conduct-
ing formative, qualitative work needed to develop or
modify accompanying PRO instruments. In 2019, the
FDA published a series of four guidance documents
to facilitate patient-focused drug development.*”
The new guidance includes best practices for quali-
tative research to gain insight into patient experiences
and needs. Additionally, the International Society for
Pharmacoeconomics and Outcomes has also pub-
lished two best practice papers for developing new,
or modifying pre-existing, PRO instruments.10#V
Collectively these guidances provide systematic
approaches to conduct qualitative work that can move
the field forward.

In conclusion, this systematic review identified the
most commonly reported PRO concepts and PRO
instruments published in the PBC and PSC litera-
ture. PRO instruments were used to measure these
concepts only half the time, and most instruments
were not validated in the target populations. Given
significant gaps in our current knowledge regarding
patient experiences and preferences, more qualitative
studies and systematic approaches for incorporat-
ing the patient voice are needed in current research
endeavors, including clinical trials, among patients liv-

ing with PBC and PSC.
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