
Research article
Health-related quality of life and patient-reported
outcome measures in NASH-related cirrhosis
Authors
Lorraine McSweeney, Matthew Breckons, Gulnar Fattakhova, Yemi Oluboyede, Luke Vale, Laura Ternent, Maria-
Magdalena Balp, Lynda Doward, Clifford A. Brass, Fiona Beyer, Arun Sanyal, Quentin M. Anstee

Correspondence

lorraine.mcsweeney@newcastle.ac.uk (L. McSweeney).

Graphical abstract

NASH-Cirrhosis 

Health related quality of life?
Burden of disease?

Disease-specific PROMs?

Methods 

Targeted literature review
Patient-reported outcome

measure evaluation

Findings 

NASH-
Cirrhosis

↓ HRQoL

↓ Physical health 

↓ Emotional health 

↓ Mental health 

Reduced HRQoL
No disease-specific validated

PROM

Conclusions 

Further qualitative
insights required

Highlights Lay summary

� The burden of cirrhotic NASH from the patient

perspective remains poorly understood.

� Patients with NASH-related compensated cirrhosis
are reported to suffer from lower HRQoL.

� Most commonly used PROMs are not validated for
use in a cirrhotic NASH population.
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It is not well understood how having non-alcoholic
fatty liver disease (NAFLD)-related cirrhosis affects a
person’s everyday wellbeing and quality of life. Some
research has been done with patients who have early
stages of liver disease but not people with cirrhosis.
We found that patients with NAFLD-related cirrhosis
tended to have poorer health than patients without
cirrhosis. But there was not very much information
from patients themselves and there were no tools or
questionnaires just for this group of patients.
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Background & Aims: Non-alcoholic steatohepatitis (NASH) is known to have a negative impact on patients’ health-related
quality of life (HRQoL), even before progression to cirrhosis has occurred. The burden of NASH-related cirrhosis from the
patient perspective remains poorly understood. Herein, we aimed to identify the burden of disease and HRQoL impairment
among patients with NASH-related compensated cirrhosis.
Methods: This targeted literature review sought first to identify the humanistic burden of disease from the perspective of
patients with diagnosed NASH-cirrhosis and, secondly, to identify generic or disease-specific patient-reported outcome
measures (PROMs) used to assess the impact of NASH-cirrhosis. Searches were conducted in bibliographical databases, grey or
unpublished literature, liver disease websites, support group websites and online blogs. A quality assessment of specific
PROMs was conducted.
Results: Patients with NASH-cirrhosis are reported to suffer from lower HRQoL than patients with non-cirrhotic NASH and the
general population with respect to physical health/functioning, emotional health and worry, and mental health. Thirteen
PROMs were identified, of which 4 were liver-disease specific: CLDQ, CLDQ-NAFLD, LDQoL and LDSI. The most commonly used
measures do not comply with current industry or regulatory standards for PROMs and/or are not validated for use in a
cirrhotic NASH population.
Conclusions: Patients with NASH-cirrhosis have lower HRQoL and poorer physical health than patients with non-cirrhotic
NASH. However, the literature lacked detail of the everyday impact on patients’ lives. Currently, a number of PROMs are
available to measure the impact of the disease in patients with chronic liver conditions. The lack of studies that include
qualitative insights in this population mandates further exploration and research.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Non-alcoholic fatty liver disease (NAFLD) is the most common
liver condition worldwide, affecting approximately a quarter of
the adult population.1 NAFLD represents a spectrum of liver
disease, ranging from simple steatosis (non-alcoholic fatty liver,
NAFL) to the inflammatory form, non-alcoholic steatohepatitis
(NASH). NAFLD is strongly associated with obesity, type 2 dia-
betes mellitus and other features of the metabolic syndrome but,
as its name suggests, occurs in the absence of excessive alcohol
consumption.2 Although only a subset of patients progress to
advanced liver disease,2,3 the transition from NAFL to NASH
Keywords: Non-alcoholic steatohepatitis; NAFLD; Cirrhosis; liver; health-related
quality of life; patient-reported outcome measures.
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promotes hepatic fibrosis (scarring) that, unchecked, may lead to
cirrhosis and consequently increased morbidity and mortality.2,4

At present, there are no regulatory approved pharmacological
treatments for NAFLD and so management focusses on lifestyle
modification to effect weight loss and interventions that reduce
cardiovascular risk.5,6 Considering this, there is substantial in-
terest in developing pharmacological therapies targeting liver
disease in patients with NASH. Much work is underway to define
clinically meaningful endpoints for clinical trials in NASH that
directly measure how patients feel, function and survive.7,8 The
severity of NAFLD can be defined based upon the extent of he-
patic fibrosis. Hepatic Fibrosis diagnosed on liver biopsy is
measured using a semi-quantitative histological scoring system
where fibrosis severity is expressed as F0 (normal) to F4
(cirrhosis).9 Even once F4 is reached, compensated cirrhosis
represents a relatively asymptomatic histological condition
characterised by diffuse fibrosis and nodule formation but with
relatively preserved hepatic function that is physiologically suf-
ficient under non-stressed conditions. In contrast, later

https://doi.org/10.1016/j.jhepr.2020.100099
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:lorraine.mcsweeney@newcastle.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhepr.2020.100099&domain=pdf


Research article
decompensated cirrhosis describes a more severe phase of dis-
ease during which the function of the liver is severely impaired
and patients experience overt complications that may include:
jaundice, ascites, hepatic encephalopathy and variceal haemor-
rhage.10 Whilst primary outcome measures of efficacy in clinical
trials are largely focussed on histological changes that serve as
surrogates for hard clinical endpoints,11,12 these measures fail to
capture the impact of the disease from a patient perspective.
There is an increased focus on the patient’s subjective perception
of the impact of disease and its treatment on his or her daily life,
including emotional, social and physical functioning and well-
being—this is referred to as health-related quality of life
(HRQoL).13,14

Patient-reported outcomes (PROs) is an umbrella term
describing the measurement of any aspect of a patient’s health
status that comes directly from the patient without interpreta-
tion from anyone else15; this can range from symptom frequency,
duration, or severity to activities of daily living or more complex
issues of HRQoL. A PRO measure (PROM) has the potential to
provide a method with which to assess the impact and burden of
NASH from a patient’s point of view. Moreover, there is an
increasing need to highlight the value and utility of such a PRO
among practitioners and specialists as there is uncertainty in
how best to assess liver fibrosis.16 In addition, regulatory bodies
such as the United States Food and Drug Administration (FDA)
and the European Medicines Agency (EMA), have an expectation
that regulatory submissions for new medicines will include in-
formation on the impact of interventions from the patient
perspective.17 Whilst both the FDA and EMA have released doc-
uments to improve the quality of PROMs used in support of
product labelling claims, the FDA has established guidance to
describe what evidence is required to support the development
of PROMs intended for use in label claims.15 For both agencies,
the provision of PRO data generated via well-developed, psy-
chometrically robust, standardised PROMs is now an essential
component of most regulatory submissions.

Previously, a novel condition-specific PROM was developed
by a NASH-PRO Task Force. The “NASH-CHECK” PROM was
developed and tested in non-cirrhotic patients with NASH
(fibrosis stages F0-F3).18,19 However, as alluded to, the symptom
burden of compensated cirrhosis due to NASH (fibrosis stage F4)
from the patient perspective is not well understood. Building on
the work conducted whilst developing NASH-CHECK, and to
support future development of this PROM in NASH-cirrhosis, a
literature review was undertaken. The objectives of this review
were twofold: a) to identify the humanistic burden of disease
and impairment of HRQoL in patients with diagnosed NASH and
compensated cirrhosis expressed histologically as fibrosis stage
F4 based on NASH Clinical Research Network categorisation9

from the perspective of patients, clinicians and carers; b) to
identify which generic and disease-specific PROMs have been
used to assess the impact of disease among this target popula-
tion and critically appraise the validity of these PROMs in
accordance with FDA guidance for PROMs intended for use in
label claims.
Patients and methods
A review protocol was designed and developed by the authors
and in consultation with an information specialist (FB). The
protocol included inclusion and exclusion criteria; search
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strategy; study selection and data extraction; data synthesis and
presentation of results and, dissemination plans.
Search strategy and eligibility criteria
A search strategy was designed, incorporating information from
searches conducted by the NASH-PRO Task Force as well as
published guidance.20 The following elements were addressed in
separate searches: (i) the humanistic burden of NASH-cirrhosis,
and (ii) PROMs used to assess NASH-cirrhosis. The following
were considered:

� Population (for both searches):
B Adult patients diagnosed with NASH-cirrhosis. The single
term “cirrhosis” was explored, but it retrieved a vast
amount of literature, which was not related to NAFLD as
the causative aetiology so “cirrhosis” was used as a search
term only in connection with NASH or NAFLD.

� Outcomes (for the first search):
B Patient-reported HRQoL
B Patient/carer/clinician-reported symptoms

� Outcomes (for the second search):
B Liver-specific PROMs
B NASH-specific PROMs
B PROMs – generic instruments

The search strategy was designed in MEDLINE using MeSH
headings and keywords, and the thesaurus headings and syntax
were translated appropriately to other databases. The following
databases were searched from their inception dates to 28th
March 2018 for searches addressing objective (a), and 15th June
2018 for searches addressing objective (b).

� MEDLINE (OVID) 1946 to March 2018 week 3 (search 1)/June
week 2 (search 2)

� MEDLINE (OVID) Epub Ahead of Print, In-Process & Other
Non-Indexed Citations, Ovid MEDLINE(R) Daily

� Embase (OVID) 1974 to 2018 Week 13 (search 1)/Week 24
(search 2)

� PsycINFO 1806 to March 2018 Week 3 2018 (search 1)/June
week 2 (search 2)

Both searches were restricted to papers published in English.
All types of studies including case reports were included.
Example search strategies are available in the supplementary
information—appendix 1. The reference lists of the final
included studies were also searched for additional relevant pa-
pers. Search results were downloaded from the databases into
Endnote and de-duplicated.

A search of the grey or unpublished literature and resources
was carried out. The search terms: ‘adults with NASH F4’ or
‘NASH cirrhosis’ or ‘NAFLD cirrhosis’ were entered into Liver
disease websites, liver patient support group websites and online
blogs search functions. Relevant extracts from the grey literature
sources were copied and saved in a Word document.

Titles and abstracts were screened independently and agreed
by 2 members of the study team). Endnote software21 was used
for managing the data and Rayyan software22 for the screening
process. Irrelevant studies were excluded and full texts were
independently screened by 2 reviewers (LM and MB) based on
the inclusion criteria, and study search results extracted and
recorded. In cases of disagreement, a third reviewer (LV) was
2vol. 2 j 100099



consulted to arbitrate. For included studies data extraction forms
developed for a similar review for F1-3 disease were used.

Data synthesis
Objective a: humanistic burden of NASH-cirrhosis
In order to provide an overall picture of current knowledge from
a heterogeneous sample of studies; a narrative synthesis23 was
conducted. The HRQoL impacts—where not definitively re-
ported—were interpreted by and discussed with the research
team.

Objective b: PROMs used in NASH-cirrhosis population
The PROMs identified as being used in this patient population
were critically assessed to determine their validity for the target
population in relation to PROM development guidance (avail-
ability and quality of evidence related to qualitative development
and psychometric validation). Specifically, the review considered
the FDA’s evidence requirements for reviewing instruments
intended to support a label claim in the USA. A focussed quality
assessment was conducted for the PROMs that were most likely
to meet the FDA requirements.

Quality assessment
A quality assessment of PROMs identified from the literature was
conducted using US FDA guidance15 and COSMIN guidelines24 for
reviews of PRO measures. The FDA guideline sets out specific
requirements for the development of PROMs and describes in
detail how the FDA evaluates existing and newly developed tools
that are used in clinical trials or support drug approvals for
product labelling. The COnsensus-based Standards for the
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selection of health Measurement INstruments (COSMIN) initia-
tive’s checklist was presented in 2010 as a comprehensive
methodological guideline for systematic review of PROMs.23 The
assessment reviewed the PROMs, with particular reference to the
quality of the available evidence to support the use of the
instruments for inclusion in a label claim. The factors considered
— in line with FDA recommendations16 and COSMIN guidelines23

— as properties relevant for the assessment of PROMs are pre-
sented in Table S1.
Results
Study selection
A total of 26 data sources and 5 eligible reports from liver disease
websites and patient blogs reporting impact of NASH-cirrhosis
and HRQoL impairment were included in this review. The
PRISMA diagram in Fig. 1 described the results of the searching
and screening process for objective (a).

Many studies did not distinguish NASH-cirrhosis from other
aetiologies of cirrhosis, for example, alcohol-related liver disease.
Some studies reported finding no differences in the results be-
tween liver diseases of differing aetiologies.14,25,26

For PROMs used in NASH-cirrhosis patients, 20 relevant data
sources were included. Full details of results and screening are
shown in Fig. 2.

Study characteristics
Humanistic burden of NASH-cirrhosis
Table S2 reports the characteristics of the identified literature
that met the inclusion criteria for this objective. The majority of
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studies (data sources) were conducted in the USA (n = 18, 58%),
no more than 3 studies were conducted in any other country
and in total; studies were conducted in 8 different mainly
Western countries. Nine studies were specifically aimed at
determining HRQoL14,25,27–33; 13 studies were focussed on
specific related symptoms such as varices, pain or overall
physical/mental symptoms34–44; 2 were case studies each
describing the experience of a single patient45,46; 3 studies
were concerned with PROM development and validation.47–49

Within the identified studies, 1 was an opinion piece50; 5
were conference abstracts32,33,42–44 and 5 were patient blogs/
stories.51–55

The majority of the studies (n = 19) specifically identified the in-
clusion of NASH-cirrhosis patients,14,28–30,33,35–41,43,45,46,49,51,55,56 4
studies were assumed to refer to NASH-cirrhosis—these studies
grouped ‘other’ liverdiseaseaetiologiesas1group32,34,43,47; thefinal7
studies25,42,48,50,52–54 only referred to their target group as ‘cirrhosis
patients’.

Comorbidities, complications and symptoms
The main comorbidities (where reported in studies, but not
included in Table S2) of patients with cirrhosis were type 2
diabetes, obesity, and cardiovascular disease and hypertension.
Variceal bleeding and ascites were each reported in 3 studies.
The key symptoms (where reported by included reports) were
stated to be abdominal symptoms; abdominal pain; lack of en-
ergy; tiredness, pain; and sleep symptoms.

HRQoL concepts
Where explicitly reported, the HRQoL concepts are described as
reported by the study. Where HRQoL concepts were not re-
ported, or not directly referred to as HRQoL, such as in the grey
JHEP Reports 2020
literature, the possible concepts were discussed within the team
and described as ‘researcher interpretation (RI)’. The most
commonly reported areas of HRQoL impact related to the
following concepts; related to physical health/functioning;
emotional health/worry; pain; mental health and general health.

NASH-cirrhosis in relation to cirrhosis of differing aetiology
A finding of the review was that some studies reported symp-
toms correlating with the severity but not aetiology of liver
disease. Therefore, they did not specifically refer to NASH-
cirrhosis. An example of this was for gastrointestinal symp-
toms.28 This did not apply to all symptoms. For example, for the
relationship between pain and the cause of disease, 1 study
specifically excluded patients with other known causes of pain.
This study reported that patients with NASH or hepatitis C-
associated cirrhosis were more likely to suffer pain than patients
with cirrhosis linked to alcohol-related liver disease.39 In studies
focusing on HRQoL, it was found that NASH-cirrhosis patients
had worse physical health than other NAFLD groups.27 Patients
with NASH and cirrhosis reported “more impairment” on phys-
ical and mental status scales compared to non-cirrhotic pa-
tients.14 HRQoL has been reported to be significantly lower in
patients with cirrhosis compared to a ‘healthy population’ and
this was significantly worse in patients with increased clinical
severity of the disease measured by Child-Pugh class.25 Excessive
daytime sleepiness was found to be a burden for 40% of cirrhotic
patients in a study by Sobhonslidsuk et al. (2011).42

Compensated and decompensated patients
In the studies that considered patients with compensated/
decompensated cirrhosis, using the EQ-5D-3L, it was reported
that patients with decompensated cirrhosis had a higher risk of
having problems with mobility, self-care and usual activities
compared to ‘healthy subjects’.32 Edula et al. (2014), in their case
study of a patient with NASH-cirrhosis, asserted that bleeding
from gastro-oesophageal varices ‘can often present as a first
decompensating event’57 for patients with previously identified
compensated disease. Patients with NASH-cirrhosis were also
reported to be at risk of bleeding from varices (30/47 patients) in
the Japanese study by Nakamura et al.58

Grey literature and blogs
Findings from the grey literature blogs highlighted perspectives
both from patients with NASH-cirrhosis (n = 3) and their spouse/
family members (n = 2). With the exception of 1 report, where a
patient had not suffered any symptoms before diagnosis,54

symptoms were often described as progressing quickly or in
multitude. Reported symptoms included loss of appetite, weight
loss, fatigue, pain, itchy skin and confusion. Two of the pa-
tients52,53 were forced to give up work. Not being able to perform
routine daily tasks impacted considerably on the patients’
everyday quality of life.51–53 The overall impressions garnered
from the blogs were of shock, disbelief and of a life being put on
hold. It was reported that, 1 patient had died,51 1 had received a
living donor transplant,53 1 was on the waiting list for a trans-
plant,52 and the remaining 254,55 were ‘living’ with NASH-
cirrhosis. Also apparent was the lack of knowledge surrounding
NASH liver disease; for their families this appeared to be a key
issue.

In summary, patients with cirrhosis are reported to suffer
from a lower HRQoL than the ‘healthy’ population and non-
cirrhotic patients with NAFLD, particularly with respect to
4vol. 2 j 100099



physical health/functioning, emotional health and worry, and
mental health.

PROMs identified
Thirteen PROMs were identified in the literature as used to
assess burden of disease in patients with NASH-cirrhosis: short
form health profile 36 (SF-36), Nottingham health profile,
chronic liver disease questionnaire (CLDQ), liver disease quality
of life questionnaire (LDQoL), fatigue impact scale (FIS), Epworth
sleepiness scale, patient-reported outcome measurement infor-
mation system health assessment questionnaire (PHAQ), chronic
liver disease questionnaire-NAFLD (CLDQ_NAFLD), liver disease
symptom index (LDSI-2.0), World Health Organisation quality of
life, self-rating anxiety scale, self-rating depression scale and
EQ-5D-3L. Four of these were liver disease specific: CLDQ,47

CLDQ-NAFLD,59 LDQoL60 and LDSI 2.0.61 No PROM specifically
developed for NASH and cirrhosis was identified. PROMs were
selected for the quality assessment that were most likely to meet
FDA requirements. A key requirement of the FDA guidance is that
instruments should be developed with input from the target
population. As the generic PROMs were not developed based on
input from patients with liver disease these were not included in
the quality assessment. A critical appraisal is reported for the
following selected PROMs: CLDQ-NAFLD, LDSI 2.0, LDQoL as used
in studies across the spectrum of NASH; and 1 symptom-specific
PROM, FIS.62 The FIS was included as it assesses fatigue, which
was identified during the review as being a prominent symptom
in this patient population and its psychometric properties have
been evaluated extensively.63–65

Quality assessment of PROMs
CLDQ-NAFLD
The CLDQ47 is a liver disease-specific PROM, developed in 1999,
comprising 29 items across 6 domains: abdominal symptoms,
activity, emotional, fatigue, systemic symptoms and worry. It was
developed in a group of patients with an established diagnosis of
chronic liver disease and various aetiologies included hepato-
cellular liver disease, chronic hepatitis C, chronic hepatitis B,
primary biliary cholangitis, primary sclerosing cholangitis, viral
hepatitis B and C-related cirrhosis, alcohol-related cirrhosis and
other types of liver disease, with no specific mentioning of
NAFLD or NASH.45 The initial development took place before the
publication of FDA guidance for PROMs and was completed by
experts with some subsequent patient review, rather than
through traditional concept elicitation processes. A list of health-
related problems likely to be relevant to patients with chronic
liver disease was developed by hepatologists and subsequently
presented to 60 patients with chronic liver disease, which
resulted in the final version of the questionnaire.

The CLDQ-NAFLD,59 developed in 2017, is an extended version
of the CLDQ with an additional 7 questions that focus the PRO
more towards NAFLD. The development work for these 7 addi-
tional questions involved presenting 75 items to a sample of 25
patients with NAFLD. Of these 25, 20 had NASH and 5 were
diagnosed with histological cirrhosis. Further validation involved
a psychometric evaluation in a sample of 104 patients with bi-
opsy or imaging-proven diagnosis of NAFLD. Of these 104 pa-
tients, 50% were diagnosed with histological NASH and 15% with
compensated cirrhosis. The 7 additional questions were added to
existing CLDQ questions following an item reduction step.
Domain scores and an overall score are presented on a 1–7 Likert
scale with higher values representing better quality of life (QoL).
JHEP Reports 2020
The development process followed for the CLDQ-NAFLD was
not clearly described in the study report and so it does not meet
the most recent standards for PROM development. In particular,
the concept elicitation stage involving patients is not described
and the rationale for the selection of 75 original items is not
explained. Construct validity was however reported to be
adequate; worse scores being correlated with increased disease
severity in all scales. Correlations were reported between the
activity, emotional, fatigue and systemic symptoms domains of
CLDQ-NAFLD and similar domains of SF-36, providing evidence
of convergent validity of the measure. In patients with NAFLD,
the CLDQ-NAFLD was able to discriminate between those with
obesity, type 2 diabetes and metabolic syndrome, but no evi-
dence was presented of a difference between cirrhotic and non-
cirrhotic patients.59 The Cronbach’s alpha coefficient was re-
ported to be between 0.74 and 0.9 suggesting good to excellent
internal consistency of the domains. Test-retest reliability data
came from a small subgroup of patients (n = 27) and so may lack
sufficient statistical power to detect differences. Furthermore, no
formal evidence of content validity for a NASH population has
been published to date.

LDQOL 1.0
The LDQoL 1.060 consists of a total of 111 questions: 36 generic
questions taken from the SF-3666 and 75 questions grouped into
12 liver disease-specific multi-item scales. The recall period is 4
weeks and all questions are scored on a 0–100 visual analogue
scale with higher scores representing better QoL.

The tool was developed in a group of 15 patients with chronic
liver disease (aetiologies included hepatitis C, hepatitis B,
alcohol-related liver disease, autoimmune hepatitis, primary
sclerosing cholangitis, cryptogenic cirrhosis, and biliary atresia)
awaiting liver transplantation and psychometric properties
established in a cohort of 221 individuals with advanced chronic
liver disease (hepatitis C, hepatitis B, alcoholic liver disease,
primary biliary cholangitis, primary sclerosing cholangitis,
cryptogenic cirrhosis etc.).60 Content validity was tested by
organising focus groups of patients with chronic liver disease,
consulting hepatologists and gastroenterologists, as well as
reviewing the literature on HRQoL in general.60

The authors reported high internal consistency coefficients
(Cronbach’s a) between 0.62 and 0.95, suggesting potential item
redundancy for somedomains,with 19 scales having >0.70, except
for the quality of social interaction scale. Multi-trait scaling anal-
ysis is reported to provide strong support for item discrimination
across scales. Correlations among SF-36 items and liver-specific
items ranged from 0.14 to 0.78. Authors report 17 out of 20
scales statistically associatedwithworse scores, the scales that did
not reach this level of significance included hopelessness, loneli-
ness and the quality of social interaction. Worse scores were
associated with higher severity of self-reported symptoms and
higher number of disability days in the previous month.

There was evidence of associations between physical role
limitation, pain, fatigue scales and worse self-reported liver
disease symptoms. This suggests that either the tool is able to
capture liver disease-specific QoL information that a generic PRO
measure would not be able to obtain in the CLD population or it
could also show major item redundancy. The main limitation of
the tool is the length of the scale as a 111-item questionnaire
may be impractical to employ. Additionally, the 4-week recall
period reduces the suitability of the instrument for use in
product label claims. Furthermore, given that this instrument
5vol. 2 j 100099
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was originally developed in patients with advanced chronic liver
disease, it could be argued that the main value of this instrument
may be in a decompensated cirrhotic population.

LDSI 2.0
The LDSI 2.061 is a liver disease-specific questionnaire consisting
of 24 items with a recall period of 1 week. The tool was devel-
oped in 2004 before the publication of the FDA guidance and
psychometrically tested in a large cohort of 1,175 patients with
chronic liver disease. The tool is a modified version of the orig-
inal LDSI67 measure with “jaundice”, “depression” and “worry
about family situation” added to the list of items after consul-
tations with a liver patients’ organisation.

Nine items measure severity of itch, joint pain, pain in the
right upper abdomen, sleepiness during the day, worry about
family situation, decreased appetite, depression, fear of compli-
cations and jaundice experienced within the previous week.
Nine other items measure the impact of these symptoms on
person’s daily activities. Six additional items concern memory
problems, change of personality, financial affairs, change in use
of time, reduced sexual activity and reduced sexual interest. All
items are individually scored on a 0–5-point scale ranging from
“not at all” to “to a high extent”.

The assessment of content validity is not described in the
original paper. Authors report adequate feasibility, test-retest
reliability and construct validity in a population of patients
with chronic liver disease.61 High correlations were detected
between the “Joint pain”, “Sleepiness during the day” and
“Depression” symptoms severity and corresponding hindrance
items. However, authors demonstrated larger impact of hin-
drance items on overall QoL score than the symptom severity
items, which leads to the conclusion that different items of the
instrument measure different aspects of QoL.

Internal consistency is reported as high with Cronbach’s a
>0.79. Spearman correlations suggested strong convergent re-
lations between symptom severity items and their accompa-
nying symptom hindrance items (0.52–0.80).61

Fatigue impact scale
The FIS62 was developed in 1994 in a group of patients with mul-
tiple sclerosis (MS). Rather than measuring the level of fatigue it-
self, the instrument reflects a patient’s perception of the functional
limitation due to fatigue experienced within the previous month.
The tool is composed of 40 items grouped into 3 scales: cognitive,
physical andpsychosocial functioning. All items are scored ona 0-4
scale ranging from “no problem” to “extreme problem”.

Internal consistency is reported to be high for overall scores
and the 3 subscales (Cronbach’s a >−0.87), as well as the test-
retest reliability (0.72–0.83).62 The tool was able to discrimi-
nate between the 3 patient groups (patients with MS; with
chronic fatigue and mild hypertension groups) based on both
overall score and specific FIS items. Further validity of the tool
has been established in patients with chronic fatigue syndrome,
primary biliary sclerosis, chronic hepatitis C and MS,68 but no
validation in NASH populations has ever been performed. Table 1
presents a summary comparison of the PRO measurement tools
included in the assessment using both FDA and COSMIN criteria.
Discussion
NAFLD is now recognised to affect approximately 25% of the
global adult population, and so is a leading cause of liver
JHEP Reports 2020
dysfunction and cirrhosis.1 At present, there are no licenced
pharmacological therapies for NASH and so management
focusses on lifestyle modification to achieve weight loss by diet
and exercise. Although prior to hepatic decompensation, NAFLD/
NASH is generally considered asymptomatic, this dogma is
increasingly being brought into question.69,70 A holistic approach
to patient care implies a need for clinicians to appreciate the
wider consequences of a NASH diagnosis, including how its
psychosocial and symptom burden impacts on HRQoL and the
ability of patients to make substantive lifestyle changes, even
prior to hepatic decompensation. Such knowledge, objectively
measured, not only informs our understanding of the lived
experience of the disease but allows the impact of novel thera-
pies on HRQoL to be measured; addressing the first tenant of the
FDA’s patient-focussed drug development, that treatment must
benefit how patients “feel, function and survive”.11 The aim of
this review was firstly, to identify humanistic burden of disease
in patients with diagnosed NASH and compensated cirrhosis, and
secondly, to identify which instruments, generic or disease-
specific PROMs have been used to assess the impact of NASH-
cirrhosis and have sufficient evidence to render them suitable
for use in support of regulatory label claims.

The limited heterogeneous literature meant that the level of
detail in the reporting varied greatly between studies, which
made synthesis difficult. Studies were included even if they did
not refer solely to NASH-cirrhosis. This is because several studies
reported findings correlating with the severity but not the aeti-
ology of liver disease.

From the included studies, several common themes can be
identified. Where reported, type 2 diabetes was cited as the main
comorbidity for patients with liver disease, this was followed by
obesity. Obesity and insulin resistance are well documented risk
factors for developing NAFLD and approximately 85% of NAFLD
patients will also have one of these comorbidities.71 Several
symptoms were reported as being problematic for patients with
liver disease, these included: abdominal pain, general pain, lack
of energy, tiredness and sleep symptoms. Frequent comorbid
conditions raise the possibility that patient burden is impacted
by an illness other than NASH. However, due to associated con-
ditions (e.g. overweight and diabetes) and the high prevalence of
other comorbidities, it is challenging to assert that effects are
solely down to NASH.

Although it could be argued that the differentiation and
identification of symptoms between different comorbidities, i.e.
liver disease and diabetes could be problematic72; cirrhotic pa-
tients were reported as having worse physical health/func-
tioning,27 emotional health, mental health,50 and were reported
to experience more pain than non-cirrhotic patients with
NAFLD.39 Indeed, in 1 study aiming to determine the factors
related to disability in cirrhotic outpatients, pain-related
disability was reported to be ‘nearly universal’.44

Nonetheless, despite many studies reporting the key HRQoL
concepts, details of the impact of these findings on patients’
everyday work and family life are lacking. Only 9 of the data
sources specifically aimed to determine HRQoL. Findings from
the patient blogs provided a more detailed insight into the per-
sonal impact of living with NASH-cirrhosis such as ‘shock’,
‘disbelief’ and ‘life being put on hold’. The importance of HRQoL
concepts being from a patient or clinical perspective has been
highlighted.13 This suggests that further studies, especially those
incorporating a qualitative60 element, would be valuable in
determining the full humanistic burden of living with NASH-
6vol. 2 j 100099



Table 1. Comparison of selected PRO measurement properties to FDA and COSMIN recommended standards.

PRO Content/item source Items/domains Recall
period

Construct validity and other
validity

Reliability Instrument
modification

Main limitation

CLDQ-NAFLD Items were developed using a
variety of sources (HRQoL
tools, focus groups, patient
interviews — 25 patients with
NAFLD, among whom 20%
had histological cirrhosis.
Validated in 104 patients with
NAFLD, among whom 15% had
compensated cirrhosis

6 domains (36 items):
abdominal symptoms,
activity, emotional, fatigue,
systemic symptoms, worry

2 weeks Construct validity: domains
highly correlated with SF-36:
activity, emotional, fatigue
and systemic symptoms
psychometrically evaluated in
a group of patients with
NAFLD (n = 104).
Known-groups validity:
worse scores correlated with
increased disease severity in
all scales; unable to discrimi-
nate between cirrhotic and
non-cirrhotic patients.
Not validated in a cohort of
patients with advanced liver
cirrhosis; not validated in
NASH

Tested and retested in
a small subgroup of
patients with NAFLD
(n = 27; 5-19 weeks
apart) — non-statisti-
cally significant.
Internal consistency:
Cronbach’s a 0.74-0.90

Modified version of
CLDQ

Lack of evidence of
content validity
within a NASH
population

LDQoL 1.0 Developed after conducting
focus group interviews with
15 patients awaiting liver
transplantation and literature
search on HRQoL in liver
disease
Input from patient focus
groups combined with views
of gastroenterologists and
hepatologists and literature
search of HRQoL

SF-36 + 12 disease-targeted
scales (75 items): symptoms
of liver disease, effects of liver
disease, concentration,
memory, quality of social
interaction, health distress,
sleep problems, loneliness,
hopelessness, stigma of Liver
disease, sexual functioning,
sexual problems

4 weeks Psychometrically evaluated in
a group of end-stage liver
disease patients.
Known-groups validity:
worse scores correlated with
worse Child-Pugh class, worse
self-rated liver disease
severity and higher number of
disability days

Internal consistency:
Cronbach’s a
0.62–0.95

n.a. The tool is impractical
to use given its length;
uses maximum recall
period recommended
for QoL tools

LDSI 2.0 Items were developed in a
large group of patients with
liver diseases (patient
interviews)

24 items: 9 items measure
severity of symptoms (itch,
joint pain, pain in the right
upper abdomen, sleepiness
during the day, worry about
family situation, decreased
appetite, depression, fear of
complication, jaundice); 9
items measure the impact of
these symptoms on person’s
daily activities; 6 items
evaluate memory problems,
change of personality,
financial affairs, change in use
of time, reduced sexual
activity and reduced sexual
interest

1 week Construct validity: tested in
comparison with SF-36 and
the multidimensional fatigue
index-20, showed low to
moderate correlations
indicating a slight to
moderate overlap between
the information given by the
LDSI and the other 2
questionnaires
Spearman correlations
reported between symptom
severity and related
hindrance items ranged
between 0.52-0.80.
Psychometrically evaluated in
a general population of
patients with chronic liver
disease (n = 1,175)

Test-retest reliability
in a small group of
patients (n = 34) only
3 days apart.
Internal consistency:
Cronbach’s a>0.79

Modified version of
LDSI

Lack of evidence of
content validity

(continued on next page)
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cirrhosis. Also lacking are studies which focus specifically on
NASH-cirrhosis or which differentiate between compensated and
decompensated patients; whether this is due to lack of studies
within this population or the way in which findings are pre-
sented in identified studies is unclear. Additionally, most studies
meeting the inclusion criteria were conducted in the USA and it
is known that cultural factors have the potential to influence the
burden of disease; this raises the need for further studies in
other geographical and cultural settings.

PROMs
The presented PRO instruments (apart from LDSI 2.0) have all
been used in clinical trials for several years. However, they all
have limitations in terms of their development and psychometric
properties. In part, this may be because they were developed
prior to the publication of the FDA guidance for PRO instruments
for use in product labelling. Hence, published documentation
supporting the development, use, content validity and inter-
pretation of results of LDQoL, FIS and LDSI 2.0 instruments lacks
the detail required by current FDA guidance. CLDQ-NAFLD is a
relatively new PROM and it is the only PRO instrument that has
been specifically developed to be used in the NAFLD population.
However, the lack of evidence of the tool’s content validity
within a NASH population is a significant limitation of the CLDQ-
NAFLD and means that the appropriateness of its use amongst a
cirrhotic population is not known. As a result, none of the PRO
measures described meet the current FDA guidance, therefore
they cannot be considered suitable for use as a PRO in cirrhotic
NASH clinical trials, where the intention is to seek a PRO-based
product label claim.

Strengths and limitations
This targeted review, focusing on patients with NASH-cirrhosis,
made use of standard review processes which added rigour to
the scoping process. Two reviewers worked on each stage of the
review process and the search strategy was developed in
consultation with an information specialist. The heterogeneous
nature of the literature and the different ways in which data
were reported made synthesis challenging. Based on the avail-
able literature, it was also not possible to evaluate the relative
impact of common comorbid health conditions in patients with
NASH-cirrhosis e.g. type 2 diabetes. Furthermore, only English
language studies were retrieved and reviewed. A quality
assessment of the PRO instruments identified was also con-
ducted. However, it is acknowledged that some relevant studies
may have been missed by our search strategy.

Conclusions
The objective of this study was to describe the humanistic
burden of NASH in the cirrhotic population and to determine
which PROMs (if any) were used with this group. Patients with
cirrhosis reportedly have lower HRQoL and cirrhosis is associ-
ated with poorer physical health. However, the findings lacked
detail of everyday impact on patients’ lives. Some additional
symptoms were identified, namely: abdominal symptoms,
muscle cramps and depression/anxiety. Further qualitative
studies with this patient population would be of benefit to
understand how this disease affects patient’s daily lives and if
the experience of this group differs from the non-cirrhotic
NASH population. Currently, a number of HRQoL tools are
available to measure the impact of the disease in patients with
chronic liver conditions, however, the most commonly used
8vol. 2 j 100099



measures do not comply with the most recent standards of the
US FDA and/or are not validated to meet the needs of the
population of patients with NASH-cirrhosis. It is important to
assess the impact of the disease-specific symptoms and com-
plications, particularly in a population of patients with NASH, as
JHEP Reports 2020
non-specific PRO tools will likely miss those particular symp-
toms experienced by the NASH-cirrhosis population. Therefore,
there is a clear need for a fully validated disease-specific PROM
for use in patients with NASH that can also be used in the
population with compensated cirrhosis.
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