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Abstract

Aim: This study aims to assess the health-related quality of life (HRQoL) in a Dutch
population of patients with primary biliary cholangitis (PBC) in relation to the
prognosis and need for second line-therapy, based on both objective disease pa-
rameters and patients’ perspectives.

Methods: In this cross-sectional multicenter study, HRQoL was assessed by using
the Dutch PBC-40 according to objective clinical parameters and patients’ per-
spectives on treatment and prognosis.

Results: In total, 178/269 (66%) patients responded; mean age 61.2 (SD 9.9) years
and 165 (92.7%) women. The PBC-40 domain scores did not differ according to the
GLOBE score response (p > 0.05 for all) or according to the POISE criteria
(p > 0.05), except for the domain itch (p = 0.031). Patients who considered their
survival to be impaired scored higher on all domains as compared to those expecting
a normal prognosis (p < 0.05). Similarly, PBC-40 domain scores were higher among
patients who considered that they were in need of additional therapy compared to
those who did not (p < 0.05 for all, except for domain itch [p = 0.056]). However, 45/
62 (72.6%) patients with a self-expected impaired prognosis had a GLOBE score
indicative of a normal prognosis. Twenty-five of the 40 (62.5%) patients who
believed they needed additional therapy were below POISE criteria.

Conclusion: The HRQoL of patients with PBC was impaired in terms of non-
favorable disease status according to the expectations of patients, but not according
to objective disease parameters. Substantial discrepancies between patients’ per-
spectives and objective parameters were observed, which highlights the need for

better patient guidance among patient with PBC.

Abbreviations: ALP, alkaline phosphatase; DLPA, Dutch Liver Patients Association; HRQoL, health-related quality of life; IQR, interquartile range; PBC, primary biliary cholangitis; POISE,
Perioperative Ischemic Evaluation Study; UDCA, ursodeoxycholic acid; ULN, upper limit of normal.
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INTRODUCTION

Primary biliary cholangitis is a rare chronic cholestatic liver disease
with autoimmune features that predominantly affects middle-aged
women and may progress to end-stage liver disease.? Although pa-
tients with PBC may be asymptomatic at time of diagnosis, they can
experience various serious complaints such as fatigue, pruritus,
abdominal discomfort, and cognitive impairment during the course of
their disease.? These symptoms can negatively impact their HRQoL.3~¢
Over the past decades, recognizing and understanding factors related
to the HRQoL in chronic liver diseases has gained ground in clinical
practice.” In 2005, Jacoby and colleagues developed and validated the
PBC-40, the first and only PBC-specific quality of life measure.® Since
then, the PBC-40 has been adopted and translated into different lan-
guages and is now broadly used as a tool to assess the HRQoL of PBC
patients in clinical practice as well as in the setting of research.” 12

In addition to assessing the quality of life of patients with PBC, it
may be important to consider the patient’s perspective on their
chronic liver disease. Better understanding of patients’ expectations
regarding their prognosis and treatment could improve patient
counseling, which may benefit their management and compliance in
order to improve the HRQoL and clinical outcome. In this study, we
aimed to assess the HRQoL in a Dutch cohort of PBC patients, both
in relation to objective disease parameters and the patients’ per-

spectives on treatment and prognosis.

METHODS
Study population and design

All members of the DLPA who were registered with a diagnosis of
PBC and patients with PBC who were in follow-up at the outpatient
clinic of the department of Gastroenterology and Hepatology of the
Erasmus University Medical Center Rotterdam received an invitation
between August and October 2020 to participate in this study. Pa-
tients who had an established PBC diagnosis according to the
guideline published by the European Association for the Study of the
Liver were eligible for inclusion.? Patients received the Dutch PBC-
40, a self-reported questionnaire, through postal mail. In addition,
patients were asked about their demographic characteristics and
their views on treatment and prognosis.

Patients consented to medical chart review to collect objective
disease parameters from their treating physician. The collected
clinical data included information on the date of diagnosis, liver
biochemistry, cirrhosis status, and treatment. The study protocol was
approved by the Ethical Committee of the Erasmus Medical Center in
Rotterdam and was conducted in accordance with the Declaration of

Helsinki. Written informed consent was obtained from all patients.

Questionnaires

The Dutch PBC-40 is a validated Dutch translation of the original
PBC-40,% which is a disease-specific measure to determine the
HRQolL in patients with PBC.* It covers six domains (symptoms, itch,
fatigue, cognition, emotional, and social) through 40 quality of life
statements, with higher scores denoting a worse HRQoL (1-5-point
Likert scale for each statement). The domain symptoms consists of 7
items (possible range, 7-35 points), itch 3 items (3-15 points), fatigue
11 items (11-55 points), cognition 6 items (6-30 points), emotional 3
items (3-15 points), and social 10 items (10-50 points).

Through four simple multiple-choice questions patients reported
on their treatment status, need for additional therapy, and expected
prognosis in comparison to their peers. No objective scores were

obtained from this questionnaire. The questions were:

1. Do you think you need to use ursodeoxycholic acid for the rest of
your life?
a. No/b. Yes/c. | don't know
2. Do you ever forget to take ursodeoxycholic acid?
a. Never or seldom/b. Sometimes (monthly)/c. Regularly (weekly)
3. Do you think you need additional medication for your PBC at this
time?
a. No/b. Yes (to reduce complaints, to improve prognosis, or for
other reasons)
4. How do you consider your life expectancy in comparison to an
average person of your age and gender?
a. Reduced/b. Equal/c. Better

Statistical analyses

Data are presented as mean with SD in case of normal distribution,
and otherwise as median with IQR. Categorical variables are
described as frequencies (n, [%]). For comparisons of continuous or
categorical variables the x?-test, Mann-Whitney U-test, and Kruskal-
Wallis test were used, where appropriate.

In case items of the PBC-40 domains were missing (defined as
missed, duplicated, or does not apply answers), the whole domain
was discarded if fewer than 50% of items were completed. If more
than 50% of the items were completed, the median value of the
completed items in the domain was allocated to the missing items.®
The distribution of the severity within each PBC-40 domain was
categorized into four groups: none, mild, moderate, and severe.
“None” was defined as the minimum score, “mild” was defined as a
score between the minimum score and one-third of the full score,
“moderate” was defined as a score between one-third and two-thirds
of the full score, and “severe” was defined as a score between two-

thirds of the full score and the full score.®
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The objective need for additional therapy was determined by the
POISE criteria.'® Patients with an ALP >1.67 x ULN and/or a bili-
rubin >1.0 x ULN were considered to be in need of add-on therapy.
The GLOBE score was used to determine the predicted long-term
survival free of liver transplantation. The GLOBE score was calcu-
lated with the formula: 0.044378 x age + 0.93982 x LN (bili-
rubin) + 0.335648 x LN (ALP) + 2266708 x albumin
+ 0.002581 x platelets (per 10°/L) + 1.216865 (bilirubin and ALP in
ULN and albumin in “times lower limit of normal”). The previously
reported age-specific thresholds were used to categorize patients in
having a normal prognosis compared to the matched general popu-
lation, or an impaired prognosis compared to their peers.**

All statistical tests were two-sided, and a p-value of <0.05 was
considered to be statistically significant. Statistical analyses were
carried out in SPSS Statistics version 28.0 (IBM Corp.).

RESULTS
Cohort characteristics

In total, 178 of the 269 patients with PBC returned completed
questionnaires and were eligible for inclusion, resulting in an overall
response rate of 66%. The mean age was 61.2 years at time of
participation and the vast majority of the patients were women
(92.7%) (Table 1). More than half of the participants (52.5%) were
diagnosed with PBC more than 10 years ago. Patients were treated in
52 different hospitals; 93 (52.3%) patients were followed in univer-
sity hospitals and 85 (47.7%) were followed in general hospitals.
Treatment with UDCA and bezafibrate was reported in 170 (96.0%)
and 37 (20.8%) patients, respectively. Mean UDCA dose was 13.8
(3.6) mg/kg, with 61 (35.9%) patients reporting a daily dose <13 mg/
kg. A lifelong need for UDCA was expected by the vast majority
(n = 163, 95.9%). Only 4 patients (2.4%) reported to forget UDCA
regularly (i.e., on a weekly basis).

Quality of life in patients with PBC

The HRQoL was assessed by the PBC-40. The medians of the mean
score per PBC-40 domain are shown in Figure 1a. The highest median
score was observed in the domain fatigue (3.1, IQR 2.3-3.7), followed
by the domain symptoms (2.4, IQR 1.8-3.0). The lowest median score
was 1.7 (IQR, 1.0-2.5) for the domain itch. The distribution of the
severity within each domain is shown in Figure 1b.

In addition, the HRQoL was assessed in different subgroups (Ta-
ble 2). Among patients treated in university hospitals versus general
hospitals, no statistically significantly differences in the domain scores
were observed. Among female patients (n = 165), the median domain
scores were statistically significantly higher compared to the domain
scores in male patients (p < 0.05 for all). Patients with a disease
duration >10 years reported statistically significantly lower scores on
the domains cognition (13.0, IQR 7.0-17.8), emotional (6.0, IQR 4.0-

TABLE 1 Characteristics of a cohort of Dutch patients with
primary biliary cholangitis
N =178
Age at participation, years® 61.2 (9.9)
Female, n (%) 165/178 (92.7)

Year of diagnosis® 2009 (2002-2015)

Cirrhosis, n (%)° 28/174 (16.1)
Hospital
University hospital 93/178 (52.3)

General hospital 84/178 (47.7)

Educational level

University 21/176 (11.9)

Higher vocational education 49/176 (27.8)

Secondary vocational education 75/176 (42.6)

Primary/secondary education 31/176 (17.6)

UDCA treatment, n (%) 170/177 (96.0)

Bezafibrate treatment, n (%) 37/175 (21.1)

Pruritus VAS score® 1.0 (0.0-4.0)

Serum ALP (U/L)° 122 (92-172)

Serum AST (U/L)° 30 (25-39)
Serum ALT (U/L)° 29 (22-39)
Serum bilirubin (umol/L)° 9 (6-12)
Serum albumin (g/L)° 40 (38-44)
Platelet count (x 10%/mm?%)°® 246 (185-298)

Note: Aspartate aminotransferase (AST) was missing for 7 patients,
alanine aminotransferase (ALT) was missing for 4 patients, bilirubin was
missing for 5 patients, albumin was missing for 14 patients, platelet
count was missing for 7 patients, year of diagnosis was missing for 15
patients, ursodeoxycholic acid (UDCA) treatment was missing for 1
patient, and bezafibrate treatment was missing for 3 patients.
Abbreviations: ALP, alkaline phosphatase; VAS, visual analogue scale.
2Data are expressed as mean with SD.

PData is expressed as median with interquartile range.

“Data on cirrhosis were missing for 4 patients.

8.0), and social (21.0, IQR 14.0-29.0) compared to patients with a
shorter disease duration (p < 0.05 for all).

Health-related quality of life in relation to need for
additional therapy

Among the 172 (97.2%) patients with available laboratory results, 54
(31.4%) had an ALP >1.67 x ULN and/or a bilirubin >1.0 x ULN and
were thus considered to need additional therapy according to the
POISE criteria. Except for the domain symptoms (18.0 vs. 15.0,
p =0.031), there was no statistically significant difference in the PBC-
40 domain scores between patients who were below the POISE criteria

and patients who were above the POISE criteria, respectively (Table 3).
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FIGURE 1 Median domain scores and distribution of severity of the PBC-40 domains in Dutch patients with primary biliary cholangitis
(n = 178). (a) Medians of the mean scores of PBC-40 domains: symptoms 2.4 (1.8-3.0), itch 1.7 (1.0-2.5), fatigue 3.1 (2.3-3.7), cognition 2.3
(1.5-3.0), emotional 2.3 (1.3-3.0), and social 2.2 (1.6-3.2). Error bars represent interquartile ranges. (b) Distribution of severity of each PBC-
40 domain (severe; moderate; mild; none): symptoms (6%; 47%; 45%; 2%), itch (4%; 21%; 48%; 27%), fatigue (25%; 48%; 25%; 2%), cognition
(9%; 38%; 34%; 19%); emotional (10%; 32%; 47%; 11%), and social (12%; 36%; 47%; 5%)

A total of 171 patients completed the question whether they
considered they were in need of additional therapy for their PBC, of
whom 40 (23.4%) patients answered “yes”. Among these 40 patients,
all PBC-40 domain scores were statistically significantly higher as
compared to patients who did not consider they were in need of
additional therapy (p < 0.05 for all), except for the domain itch (7.0
vs. 5.0, respectively, p = 0.056) which showed a trend (Table 3).

Of the 40 patients who considered they were in need of add-on
therapy, 25 (62.5%) had ALP and bilirubin levels below the POISE
criteria. Among those who did not consider they were in need of add-
on therapy (n = 131), 37 (28.2%) patients had an unfavorable POISE
status.

Health-related quality of life in relation to prognosis

The GLOBE score could be calculated in 164 patients; among them,
134 (81.2%) patients had a predicted prognosis comparable to that of
their peers based on the age-specific cut-offs (i.e., normal prognosis).
There were no statistically significant differences in the six domains’
scores between patients with a predicted impaired prognosis and
patients with a predicted normal prognosis (Table 3).

Sixty-seven (38.7%) of the 173 patients who reported on their
self-expected prognosis considered their prognosis to be reduced
compared to their peers. Among these 67 patients, the median total
domain scores were 19.0 (13.0-22.5) for the domain symptoms, 37.0
(31.0-43.0) for the domain fatigue, 17.0 (12.0-21.0) for the domain
cognition, 8.0 (7.0-11.0) for the domain emotional, and 28.5 (20.0-
34.0) for the domain social. These median total domain scores were
all statistically significantly higher compared to the median domain
scores of patients who expected their prognosis to be normal
(p < 0.001 for all, Table 3).

The GLOBE score was available for 62 of the 67 patients who
expected a reduced prognosis. Contrary to their expectations, 45
(67.2%) patients actually had a normal prognosis based on the
GLOBE score. Among 106 patients with a self-expected normal
prognosis, 12 (11.3%) patients had an impaired prognosis based on
the GLOBE score.

DISCUSSION

This was the first study to assess the HRQoL in a Dutch population of
PBC patients in relation to objective disease parameters and
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TABLE 2 PBC-40 domain scores according to different subgroups of Dutch patients with primary biliary cholangitis

PBC-40 domains

Symptoms Itch Fatigue Cognition Emotional Social

Type of hospital
University 15.0 (11.5-20.0) 5.0 (4.0-8.0) 32.0 (22.0-40.0) 13.0 (7.0-18.5) 6.5 (4.0-9.8) 21.0 (12.0-31.8)
General 18.0 (13.5-21.0) 5.0 (3.0-21.0) 35.0 (27.0-41.0) 15.0 (10.0-18.0) 7.5 (5.0-9.0) 26.0 (18.0-31.5)
p value 0.056 0.473 0.265 0.366 0.107 0.090

Disease duration
0-5 years 17.0 (12.5-20.0) 5.0 (3.0-7.0) 37.0 (27.0-42.0) 17.0 (9.8-21.3) 7.0 (6.0-21.3) 27.0 (17.0-33.0)
5-10 years 16.0 (12.0-20.5) 5.0 (3.0-8.0) 35.0 (28.0-43.0) 14.0 (9.0-20.0) 8.0 (5.0-11.0) 27.0 (18.0-34.0)
>10 years 17.3 (13.0-21.0) 5.0 (4.0-8.0) 33.5 (22.0-38.0) 13.0 (7.0-17.8) 6.0 (4.8-8.0) 21.0 (14.0-29.0)
p value 0.746 0.660 0.088 0.043 0.001 0.030

BMI (kg/m?)
<25 15.0 (11.0-20.0) 5.0 (3.0-8.0) 30.0 (21.0-38.0) 12.0 (7.0-17.0) 7.0 (4.0-9.0) 21.0 (14.0-29.0)
>25 18.0 (13.0-22.0) 5.0 (3.0-7.0) 35.0 (28.0-41.0) 15.0 (10.0-20.0) 7.0 (5.0-10.0) 24.5 (16.8-33.0)
p value 0.025 0.784 0.025 0.012 0.134 0.073

Sex
Male 11.0 (8.0-16.0) 3.5 (3.0-5.8) 24.0 (18.5-36.5) 11.0 (7.0-14.0) 4.0 (3.0-6.0) 15.0 (11.5-27.0)
Female 17.0 (13.0-21.0) 5.0 (3.3-8.0) 34.0 (26.0-41.0) 14.0 (9.0-19.0) 7.0 (5.0-10.0) 23.0 (16.3-32.8)
p value 0.007 0.085 0.028 0.046 <0.001 0.022

Age at participation (years)
<60 17.0 (12.5-20.0) 4.5 (3.0-8.5) 35.0 (27.0-41.0) 16.0 (9.0-20.0) 7.0 (6.0-10.0) 27.0 (17.0-33.0)
>60 16.5 (12.5-21.0) 5.0 (4.0-7.0) 33.0 (22.0-40.0) 13.0 (7.0-18.0) 6.0 (4.0-9.0) 22.0 (15.0-30.0)
p value 0.348 0.759 0.165 0.098 0.007 0.071

Educational level
Secondary (or lower) 18.0 (12.5-20.0) 6.0 (4.0-8.0) 34.0 (25.0-41.0) 14.0 (8.0-18.5) 7.0 (4.4-10.0) 23.0 (16.0-31.3)
Tertiary® 15.0 (12.0-20.0) 4.0 (3.0-7.0) 34.0 (23.5-41.0) 13.0 (9.0-18.0) 7.0 (4.5-9.0) 22.0 (16.0-33.0)
p value 0.090 0.007 0.761 0.626 0.490 0.786

Cirrhosis
No 17.0 (12.9-21.0) 5.0 (3.0-7.0) 35.0 (26.0-41.0) 14.0 (8.5-18.0) 7.0 (4.0-10.0) 240 (16.0-33.0)
Yes 16.5 (12.1-20.5) 6.5 (3.0-8.0) 29.0 (20.0-36.8) 14.0 (10.0-17.8) 7.0 (4.0-8.0) 19.0 (13.0-28.0)
p value 0.705 0.688 0.050 0.864 0.614 0.081

Note: Significant p-values (p < 0.005) are in bold.
Abbreviation: BMI, body mass index.

2Primary education/secondary education/secondary vocational education.

PUniversity/higher vocational education.

patients’ perspectives on treatment and prognosis. We showed that
the HRQoL was mainly affected by fatigue. No differences in the
HRQoL were observed when patients were stratified for severity of
disease and prognosis based on objective clinical parameters. The
HRQoL was significantly lower in patients who expected their disease
to be more severe and patients who considered they were in need of
additional therapy. However, there was a substantial discrepancy
between the patients’ perspectives and their objective disease

parameters. Almost 70% of patients with a self-expected impaired
prognosis had a GLOBE score indicative of a normal prognosis, and
over 60% of patients who believed to need additional therapy were
below the POISE criteria. These results emphasize the need for
adequate patient counseling, education, and guidance, which could
help to improve their self-perceived quality of life.

The domain scores observed in this cohort were largely compa-
rable to that of previous European studies. These studies showed
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TABLE 3 PBC-40 domain scores according to objective laboratory parameters and primary biliary cholangitis patients’ perspectives

PBC-40 domains

Symptoms Itch Fatigue Cognition Emotional Social

POISE criteria
Below POISE 18.0 (12.5-21.0) 5.0 (3.0-7.0) 35.0 (26.0-41.3) 15.0 (8.5-18.5) 7.0 (5.0-10.0) 24.0 (17.0-33.0)
Above POISE 5.0 (11.9-18.6) 6.0 (3.5-9.0) 31.0 (22.0-38.0) 12.5 (8.0-18.3) 6.0 (4.0-9.5) 22.0 (14.0-28.5)
p value 0.031 0.234 0.078 0416 0.203 0.116

Need for therapy according to the patient
No 16.0 (12.0-20.5) 5.0 (3.0-7.0) 32.0 (23.0-39.0) 13.0 (8.0-18.0) 7.0 (4.0-8.0) 22.0 (15.0-31.0)
Yes 18.5 (14.5-22.8) 7.0 (4.0-8.5) 40.0 (30.3-44.8) 17.5 (10.0-21.5) 10.0 (7.0-11.0) 28.0 (21.0-34.0)
p value 0.021 0.056 0.001 0.017 <0.001 <0.001

Prognosis according to the GLOBE score
Normal prognosis 17.0 (13.0-21.0) 5.0 (3.8-7.0) 34.0 (25.8-41.0) 13.0 (7.5-18.0) 7.0 (4.0-9.0) 23.0 (16.0-32.3)
Impaired prognosis 16.3 (11.9-20.6) 7.0 (3.0-11.0) 31.0 (22.8-38.0) 15.5 (10.0-20.3) 7.0 (4.5-10.5) 20.0 (14.5-32.5)
p value 0.705 0.092 0.436 0.158 0.212 0.429

Patients’ perspective on prognosis
Normal prognosis 15.0 (11.5-20.0) 5.0 (4.0-6.3) 30.0 (20.0-38.0) 12.0 (6.0-17.0) 5.5 (4.0-8.0) 20.0 (14.0-28.0)
Impaired prognosis 19.0 (13.0-22.5) 7.0 (3.0-8.0) 37.0 (31.0-43.0) 17.0 (12.0-21.0) 8.0 (7.0-11.0) 28.5 (20.0-34.0)
p value 0.003 0.202 <0.001 <0.001 <0.001 <0.001

Note: Significant p-values (p < 0.005) are in bold.

that fatigue represented the major burden on the HRQolL for patients
with PBC.81>1¢ |ndeed, in our cohort the highest score was observed
in the domain fatigue. In addition, the proportion of patients who
scored “moderate” or “severe” in the domain fatigue was 73%, which
was by far the highest percentage compared to the other domains
(ranging from 25% to 53%). Adequate attention to fatigue is impor-
tant; Jones et al. have related fatigue to unfavorable liver transplant-
free survival in a prospective, albeit small (n = 136), study.?” In our
study, the scores in the domain fatigue of the PBC-40 did not differ
according to the prognosis of patients, but the cross-sectional design
limited us to assessment of the predicted prognosis based on the
GLOBE score.’* However, the GLOBE score has been validated as a
highly accurate objective prognostic index for survival free of liver
transplantation among patients with PBC.!® The difference between
our finding and that of the previous study could be related to dif-
ferences in the studied populations and by the fact that we have not
included matched patients without fatigue as a comparator.
Interestingly, disease duration was associated with several PBC-
40 domain scores. The longer the disease duration, the lower the
scores on the domains cognition, emotional, and social. This associ-
ation remained stable after adjusting for age and gender (data not
shown). Therefore, the burden on emotional, social, and cognitive
levels seems to decrease with increasing disease duration, which
could reflect the coping of patients over time. Previously, the UK-
PBC group showed that the burden of HRQoL decreased with
increasing age.'? In line with previous reports, no differences in the

HRQoL were observed when patients were stratified according to

long-term prognosis and disease activity based on objective disease
parameters such as the GLOBE score and POISE criteria.>>%2°

A relevant finding of this study was that patients who expected
their prognosis to be reduced as compared to their peers, had a
significantly impaired HRQoL compared to patients who expected
their prognosis to be similar to their peers. While this appears logical,
it is relevant to point out that the vast majority of patients did not
adequately estimate their prognosis. More than two-thirds of pa-
tients who reported their self-expected prognosis to be reduced
actually had a normal prognosis according to the GLOBE score. The
patients’ perspective on their prognosis can be the result of their
unfavorable HRQoL, mainly due to fatigue, which has both a central
component (sleep disturbance, cognitive impairment) and a periph-
eral component (muscle dysfunction, inability to sustain exercise).?!
Unfortunately, medical therapy to reduce symptoms and, thereby,
improve the HRQoL remains an unmet clinical need in PBC today.
Irrespective of symptoms, however, a negative prognostic perspec-
tive may reduce the patients’ HRQoL by itself as well. It would be
interesting to study whether adequate patient guidance and coun-
seling can overcome the frequent misperceptions and would benefit
the HRQoL. Nevertheless, the current results highlight the relevance
of the worldwide PBC patient associations, who hold key positions in
the education of patients and should thus be supported.

The need for better patient counseling and guidance was further
highlighted by the observation that only one-third of patients who
expected to have a reduced prognosis considered that they were in

need for additional therapy (data not shown). Furthermore, 28% of
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patients who reported that they were not in need of additional
therapy were above the biochemical cut-offs of the POISE criteria.

Some limitations should be noted. First, the majority of the
patients were recruited through the DLPA, which could have led to
a selection bias. These patients might be more aware of their
symptoms and more educated about their disease. However, it
resulted in the opportunity to include patients outside of a tertiary
liver transplant center. Second, as might be expected, the majority
of patients were women. The study is not sufficiently powered for
strong conclusions related to observed differences between gen-
ders. Third, the number of patients with severe liver disease was
limited, which could have been related to the approach of collecting
questionnaires by post. Fourth, we developed and used four ques-
tions to assess patients’ perspectives regarding treatment and
prognosis in this study, which have not been validated. The
multiple-choice questions were simple, however, and clearly inter-
preted by patients who were interviewed on the questions during
the preparation phase of this study. In addition, the questions do
not allow detailed analyses with respect to the underlying reasons
for the patients’ answers. The patients’ perspectives were thus only
crudely assessed in our study. Still, we consider that the need for
more awareness on patient counseling and education is valid based
on our methodology and results. Finally, as there was no control
group, no comparisons with a normal population could be made in
terms of the degree of impairment of the HRQoL. Therefore, it is
impossible to confirm that the complaints are indeed disease-
specific. However, the domain scores were comparable with
studies from other countries who did compare their results to a
control population.

In conclusion, the HRQoL in a Dutch population of PBC patients
is comparable with that in other European populations, and is asso-
ciated with the patients’ perspectives on their prognosis and need for
additional therapy. Importantly, however, these patients’ perspec-
tives are largely discrepant with their objective disease parameters,
indicating the need for additional therapy and prognosis. Our study
therefore implies a need for better patient counseling, education, and
guidance in PBC care.
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