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Abstract
Background
Primary sclerosing cholangitis (PSC) is a rare bile duct and liver disease which can considerably impact quality of life (QoL). As part of a project developing a measure of QoL for people with PSC, we conducted a systematic review with four review questions. The first of these questions overlaps with a recently published systematic review, so this paper reports on the last three of our initial four questions: (A) How does QoL in PSC compare with other groups?, (B) Which attributes/factors are associated with impaired QoL in PSC?, (C) Which interventions are effective in improving QoL in people with PSC?.

Methods
We systematically searched five databases from inception to 1 November 2020 and assessed the methodological quality of included studies using standard checklists.

Results
We identified 28 studies: 17 for (A), ten for (B), and nine for (C). Limited evidence was found for all review questions, with few studies included in each comparison, and small sample sizes. The limited evidence available indicated poorer QoL for people with PSC compared with healthy controls, but findings were mixed for comparisons with the general population. QoL outcomes in PSC were comparable to other chronic conditions. Itch, pain, jaundice, severity of inflammatory bowel disease, liver cirrhosis, and large-duct PSC were all associated with impaired QoL. No associations were found between QoL and PSC severity measured with surrogate markers of disease progression or one of three prognostic scoring systems. No interventions were found to improve QoL outcomes.

Conclusion
The limited findings from included studies suggest that markers of disease progression used in clinical trials may not reflect the experiences of people with PSC. This highlights the importance for clinical research studies to assess QoL alongside clinical and laboratory-based outcomes. A valid and responsive PSC-specific measure of QoL, to adequately capture all issues of importance to people with PSC, would therefore be helpful for clinical research studies.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12955-021-01739-3.
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Background
Primary sclerosing cholangitis (PSC) is a rare and chronic cholestatic liver disease, characterised by inflammation and fibrosis of the bile ducts [1]. Over time PSC can lead to liver cirrhosis, in some cases progressing to liver failure [2]. Approximately 70% of people with PSC also have a concurrent diagnosis of inflammatory bowel disease (IBD) [3] and there is an increased risk of hepatobiliary cancers and colorectal cancer [4, 5]. Currently no treatment is available to cure PSC, or slow disease progression, and liver transplantation is the only intervention known to extend survival [6]. Although the condition is rare, 10–15% of liver transplants in Europe are performed for PSC [7], and it is the leading indication for liver transplant among autoimmune liver conditions in the UK and the US [8]. Early in the disease, symptoms tend to be rare and approximately 40–50% of people are asymptomatic at diagnosis [6, 9]. However, with limited treatment options, people with PSC can live for many years with a number of debilitating symptoms such as fatigue, itch, and pain, as well as the emotional burden of an uncertain future [6, 10], all of which can impact on quality of life (QoL) [11, 12].
In 2019 PSC was identified as a top 10 research priority in non-alcohol related liver and gallbladder disorders in the UK [13], and the lack of treatments for PSC indicated as a major concern. Defining endpoints for clinical trials in PSC, however, has its challenges due to the unpredictable and prolonged clinical course of the condition [14]. Patient-reported outcome measures (PROMs), including assessments of QoL, are important for use in clinical trials, addressing health-related experiences from the patient perspective [15]. The assessment of patients’ experiences in clinical research is particularly warranted for chronic conditions, such as PSC, which can have a long-term impact on functioning and well-being [16, 17]. Capturing these experiences in a patient-centred way is necessary to enable holistic assessment of the safety and efficacy of new interventions for people with PSC [18].
As the first stage in a doctoral project developing a measure of QoL for people with PSC in the UK, we searched the literature for what is known about QoL in this population [19]. That search only found few existing reviews, all of which focused narrowly on QoL in PSC. One of these, a Cochrane review of pharmacological interventions for PSC, included QoL as an outcome measure [20]; another explored the impact of itch on QoL for cholestatic liver disease [21]. There was therefore a lack of clarity about how QoL had been measured in this population, which factors were important determinants of QoL in PSC, and how the condition affected QoL. Four more reviews by other groups have since been published, and were identified in later updates to the initial search: a systematic review assessing PROMs used in PSC [22], a systematic review identifying PRO instruments and concepts used in the PSC literature [23], a literature review exploring QoL in cholestatic disease [24], and a scoping review exploring the impact of PSC on psychological well-being [25].
The aim of this part of the doctoral study was to systematically review QoL-related outcomes in PSC. Due to the paucity of published literature, we formulated four separate review questions: (1) ‘Which validated questionnaires have been used to assess QoL in people with PSC?’, (2) ‘How does QoL in people with PSC compare with QoL in other groups?’, (3) ‘What factors are associated with impaired QoL in people with PSC?’, and (4) ‘Which interventions are effective in improving QoL in people with PSC?’. A separate systematic review [22] covered similar ground to our Review question [1], but was a broader review, identifying all PROMs used in PSC, and critically appraising included measures. Our review retrieved only validated measures of QoL, so is less broad and does not add to the work conducted by this other group. Our paper therefore reports only the findings from the last three of our review questions, identified as (A), (B) and (C) in the sections below.
Methods
This review was conducted and reported in line with the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). The review was registered with the International Prospective Register of Systematic Reviews (PROSPERO), registration number: CRD42017071729 [26].
Search strategy
We developed a single systematic search strategy to locate relevant evidence across all the review questions: (A) How does QoL in people with PSC compare with QoL in other groups? (B) What factors are associated with impaired QoL in people with PSC? and (C) Which interventions are effective in improving QoL in people with PSC? We searched Embase, MEDLINE, PsycINFO, SCOPUS, and Web of Science databases from inception to 4 June 2019, with subsequent updates on 31 March 2020 [19], and then 1 November 2020. The key search terms used were ‘primary sclerosing cholangitis’ and ‘quality of life’, along with synonyms and related terms. The search strategy was initially developed for MEDLINE (see the Additional file 1 for the full MEDLINE search strategy), and then translated for use in the other databases. In addition to the electronic database searches, we hand-searched the reference lists of included studies and relevant systematic reviews and conducted a forward citation search for included studies in Google Scholar. Authors were contacted where key data were missing from the published report. Authors of identified conference abstracts were contacted for full-text papers.
Inclusion and exclusion criteria
Studies were eligible for inclusion if they were primary studies of adult participants with PSC (≥ 18 years) which assessed QoL and were published from inception to the final database search (Nov 2020). For the purpose of this review we drew on work exploring QoL in relation to cancer, that is, health-related QoL [27], and defined QoL as a multi-dimensional construct comprising the impact of illness or treatment on a person’s functioning and well-being in physical, psychological and social domains. Due to the paucity of literature exploring QoL in PSC, we included studies that used multi-dimensional QoL questionnaires, as well as studies that used questionnaires which focused on specific domains of QoL: physical symptoms (e.g. gastro-intestinal symptoms), psychological well-being and social functioning. When describing findings from multi-dimensional QoL questionnaires, we use the term QoL. Where studies report specific domains of QoL (e.g. depression), we explicitly name these. To include studies where participants had a range of conditions, we required at least 50% of the study sample to have PSC. Where < 50% of the sample had PSC, authors were contacted to request disaggregated data. We excluded studies of children and adolescents with PSC. Non-primary studies, such as systematic reviews and editorials, were also excluded. Due to resource constraints we limited publications to English language papers.
Specific inclusion criteria for each review question were as follows. Question A: Any primary study, including cohort, cross-sectional and case–control studies, comparing QoL outcomes between PSC participants and any other group. Question B: Any primary study, including cohort, cross-sectional and case–control studies, exploring the association of any factor or attribute with QoL. Question C: Any randomised or non-randomised controlled study comparing any intervention with any comparator. Before-and-after studies were excluded.
Selection of studies
We exported citations from each electronic database search to Endnote (version X7) and removed duplicates. We screened titles and abstracts of identified studies for inclusion against agreed criteria. Two reviewers (EM, AMK) independently screened 10% of references, and, because the inter-rater reliability was good (88% agreement), one reviewer screened the remaining references. All primary-level studies included after the first scan of citations were acquired in full and re-evaluated for eligibility. Two reviewers (EM, AMK) independently screened all full-text papers using the inclusion criteria for reference. The percentage agreement was good (81%), and after discussion all disagreements were resolved.
Data extraction
A single reviewer (EM) extracted the following data using a pre-defined form: study design, date of publication, country of origin, setting, sample size, participant inclusion/exclusion criteria, participant characteristics, name of utilised QoL tool(s), comparator groups (for Question A), factors or attributes correlated with QoL (for Question B), and type/dose of intervention and comparator (for Question C). The following outcome data were extracted where relevant and available: type of outcome, name of outcome measure, direction of scale, mean, standard deviation, number of events, effect size, confidence intervals, p values, and correlation/regression coefficients (for Question B). Where these data were not reported, we extracted narrative descriptions of findings from the published report.
Quality appraisal
We assessed risk of bias at the study level using standard checklists. Different checklists were used depending on the design of the study. We assessed randomised controlled trials (RCTs) with Version 1 of the Cochrane Collaboration’s Questionnaire for Assessing Risk of Bias in Randomised Trials [28], cohort and case–control studies with The Newcastle–Ottawa Scale (NOS) [29], and cross-sectional studies and surveys with the Critical Appraisal Questionnaire to Assess the Quality of Cross-sectional Studies (AXIS) [30]. To aid the comparison of quality across studies, we assigned each observational study a quality rating following criteria published by Harbour and Miller [31] (Table 1). We did not assign individual study quality ratings to the RCT evidence as this is not recommended [28] and only few RCTs were included (n = 8).Table 1Quality rating for individual studies


	Quality rating
	Criteria

	High
	All or most of the checklist criteria have been fulfilled, where they have not been fulfilled the conclusions are very unlikely to alter

	Moderate
	Some of the checklist criteria have been fulfilled, where they have not been fulfilled, or not adequately described, the conclusions are unlikely to alter

	Low
	Few or no checklist criteria have been fulfilled and the conclusions are likely or very likely to alter




Data analysis
We synthesised data narratively. Combining data in meta-analyses was inappropriate due to differences in outcome measures, participant groups and interventions. In addition, many studies did not report data in a format suitable for meta-analysis (e.g. reporting findings narratively). We report effect sizes, confidence intervals, and/or p values if these were available in the original reports. To explore heterogeneity of findings for Question A, we conducted two sensitivity analyses post-hoc. The first limited the evidence to studies with a lower risk of bias (rated as moderate or high quality). The second limited the evidence to studies which age- and gender-matched PSC participants to the comparator group.
Results
Study selection
We identified 2677 records, 1990 after the removal of duplicates, and 107 after screening titles and abstracts (Fig. 1). Four additional articles were identified through a hand search of reference lists of relevant systematic reviews and included studies. Following a full-text appraisal, 28 studies (reported across 29 individual manuscripts) were included across the three review questions; two papers reported on the same data set [32, 33].[image: ../images/12955_2021_1739_Fig1_HTML.png]
Fig. 1PRISMA flow diagram


Question A: How does QoL in people with PSC compare with QoL in other groups?
Study characteristics
Seventeen studies met the inclusion criteria: 13 cross-sectional studies, two case–control studies and two cohort studies (Table 2). Each study compared QoL outcomes between PSC participants and up to seven other comparator groups. These comprised: (1) control groups (general population and healthy controls), (2) IBD, (3) primary biliary cholangitis (PBC; another cholestatic liver disease), (4) other liver related conditions (e.g. autoimmune hepatitis), and (5) other chronic health conditions (e.g. chronic fatigue syndrome). The number of PSC participants recruited to individual studies was mostly small and ranged from 13 to 341 (median = 65), with 13/17 studies including samples of less than 100 participants. Where reported, the mean age of PSC participants ranged from 35 to 53 years (median of means = 45), 51 to 81% were male (median = 68%), and the proportion of participants with co-occurring IBD ranged from 60 to 100% (median = 77%).Table 2Study characteristics for Review Question A


	Study ID
Country
Quality◊
	Study design
	Sample size
% Male
	Age (mean)
% IBD
	PSC severity/stage
	Recruitment setting
	Comparator group(s)
	Outcome measure(s)

	Åberg 2012
Finland
**
	Cross-sectional
	56
64%
	53
NR
	NR (all post-transplant)
	All liver transplant patients transplanted in Finland between 1982 and May 2007
	(1) Primary biliary cholangitis
(2) Acute liver failure
(3) Alcoholic cirrhosis
(4) Liver tumour
(5) Miscellaneous chronic liver disease group
	(1) 15D instrument†

	Ananthakrishnan 2010
USA
**
	Case–control
	26
81%
	41
100%
	NR
	Database from a tertiary IBD referral centre
	(1) Inflammatory bowel disease††
	(1) Short inflammatory bowel disease questionnaire†

	Benito de Valle 2012
Sweden, UK
*
	Cross-sectional
	182
70%
	50
79%
	Cirrhosis = 8%
Decompensated liver disease = 6%
	Computerised discharge diagnosis register of all hospitals in one region (Sweden); all patients at the outpatient clinic of one hospital (UK)
	(1) General population††
	(1) Medical outcomes study 36-item short form survey†
(2) Chronic liver disease questionnaire†
(2) Fatigue impact scale
(3) Hospital anxiety and depression scale

	Björnsson 2004
Sweden, UK
**
	Cross-sectional
	93
65%
	48
80%
	Cirrhosis: 5%
Ludwig’s fibrosis score: Stage 1 = 44%, Stage 2 = 21%, Stage 3 = 30%
	All patients at one outpatient clinic in the UK and one outpatient clinic in Sweden
	(1) General population††
(2) Inflammatory bowel disease
	(1) Psychological wellbeing index
(2) Beck depression inventory
(3) Fatigue impact scale
(4) Gastrointestinal symptoms rating scale

	Cheung 2016
Canada
**
	Cross-sectional
	99
51%
	46
75%
	Cirrhosis = 48%
Decompensated
liver disease = 16%
Mean ALP: 243 U/L
	Tertiary liver clinic in Canada (Toronto Centre for liver disease)
	(1) Healthy controls
(2) Inflammatory bowel disease
(3) Primary biliary cholangitis
(4) Non-autoimmune cholestatic liver disease
	(1) Medical outcomes study 36-item short form survey†
(2) Short inflammatory bowel disease questionnaire†
(3) Liver disease quality of life questionnaire†
(4) Patient health questionnaire-9 (depression)

	Dyson 2015
UK
**
	Cross-sectional
	40
78%
	51
60%
	Mean ALP: 275 U/L
	All PSC patients under active follow-up at a regional liver centre in the UK
	(1) Community controls
(2) Inflammatory bowel disease††
(3) Primary biliary cholangitis††
	(1) Fatigue impact scale
(2) Epworth sleepiness scale
(3) Hospital anxiety and depression scale
(4) Composite autonomic symptom scale

	Gorgun 2005
USA
***
	Case–control
	65
69%
	43
100%
	NR
	Cleveland institutional review board-approved pelvic pouch database
	(1) Inflammatory bowel disease
	(1) Cleveland global quality of life questionnaire†

	Haapamäki 2015
Finland
**
	Cross-sectional
	341
54%
	43
70%
	Asymptomatic = 45%
ERC-score mean
(SD): 5.9 (3.4)
	Tertiary referral centre (The Endoscopy Unit of Helsinki University Central Hospital)
	(1) General population††
(2) Inflammatory bowel disease††
	(1) 15D instrument†

	Jones 2009
UK
*
	Cross-sectional
	73
NR
	NR
NR
	NR
	The Freeman Liver Unit, Newcastle Hospital
	(1) Healthy controls
(2) Primary biliary cholangitis
(3) Chronic fatigue syndrome
(4) Non-alcoholic fatty liver disease
(5) Vasovagal syncope
	(1) Fatigue impact scale

	Longworth 2003
UK
**
	Cohort
	70
69%
	50‡
NR
	NR (all listed for transplant)
	Consecutive cohorts of patients listed for liver transplant at six UK centres
	(1) General population††
	(1) EuroQol EQ-5D instrument†

	Raszeja-Wyszomirska 2015b
Poland
*
	Cross-sectional
	102
72%
	36
72%
	Cirrhosis = 33%
	A medical institution in Warsaw, Poland
	(1) Healthy controls††
	(1) Medical Outcomes Study 36-Item Short Form Survey†
(2) PBC-40†
(3) PBC-27†

	Tarter 1991
USA
*
	Cross-sectional
	52
42%¥
	41¥
NR
	Child–Pugh class:
A = 49%, B = 38%, C = 14%
	Presbyterian University Hospital of the University of Pittsburgh Health Sciences Center
	(1) Laennec’s cirrhosis
(2) Primary biliary cholangitis
(3) Chronic active hepatitis
(4) Hepatitis B
(5) Hepatitis C
(6) Cryptogenic cirrhosis
(7) Alpha-1 antitrypsin deficiency
	(1) Sickness impact profile†

	Tillman 2011
Germany
*
	Cross-sectional
	13
77%
	42
NR
	NR
	Tertiary liver referral centre (Hannover Medical School)
	(1) Primary biliary cholangitis
(2) Hepatitis B
(3) Hepatitis C
(4) Autoimmune hepatitis
(5) Other liver conditions
	(1) Medical outcomes study 36-item short form survey†
(2) Fatigue impact scale

	Vannas 2020
Finland
**
	Cohort
	48
67%
	45
NR
	Symptomatic patients (n = 32): Median MELD score = 13
Asymptomatic patients (n = 16): Median MELD score = 7
	Transplantation and Liver Surgery Clinic (Helsinki University Hospital) and PSC follow-up registry (Helsinki University)
	(1) General population††
	(1) 15D instrument†

	van Os 2007
Netherlands
*
	Cross-sectional
	37
65%
	44
NR
	Cirrhosis = 14%, mean ALP = 258 U/L
	Outpatient liver unit of the Erasmus Medical Centre, Rotterdam
	(1) Primary biliary cholangitis
	(1) Beck depression inventory

	Wunsch 2016
Poland
**
	Cross-sectional
	115
65%
	35
NR
	Mean ALP = 299 U/L
Child–Pugh class: A = 53%, B = 40%, C = 7%
	Liver Unit (Pomeranian Medical University) and the Liver and Internal Medicine Unit (Medical University of Warsaw)
	(1) Primary biliary cholangitis
	(1) Medical outcomes study 36-item short form survey†
(2) PBC-40†
(3) PBC-27†

	Younossi 2000
USA
*
	Cross-sectional
	29
27%¥
	55¥
NR
	No cirrhosis = 36%¥
Child–Pugh class¥:
A = 35%, B = 22%, C = 2%
	NR
	(1) Healthy controls
(2) Primary biliary cholangitis
(3) Chronic obstructive pulmonary disease
(4) Congestive heart failure
(5) Type II diabetes,
	(1) Medical outcomes study 36-item short form survey†
(2) Chronic liver disease questionnaire†


IBD inflammatory bowel disease, MELD Mayo end-stage liver disease score, NR not reported, ALP alkaline phosphatase
◊Low quality = *, Moderate quality = **, High quality = ***. †Multi-dimensional quality of life questionnaire. ††Comparator group age- and gender-matched to PSC group. ¥ Value based on whole sample (including other disease groups). ‡ Median value



Quality assessment
For the two case–control studies, we rated one as high quality [34], and one as moderate quality [35] due to significant differences in permanent work disability between groups, which may have confounded findings. We rated two cohort studies as moderate quality due to missing QoL outcome data at follow-up: in one study < 80% of postal EQ-5D data returned [36] and in one study < 80% of 15-D data were returned or complete [37]. For the cross-sectional studies, we rated one study as high quality [38], six as moderate quality [11, 12, 39–42], and six as low quality [32, 43–47]. Low ratings were mainly due to a lack of clarity regarding the sample representativeness (e.g. sampling strategy not reported), significant differences between responders and non-responders, and due to the fact that analyses reported in the methods sections were missing from the results sections.
Evidence synthesis
Comparisons with healthy and community controls consistently indicated worse outcomes for people with PSC for: gastrointestinal symptoms [39], autonomic symptoms [41], physical and mental health functioning [11, 45, 46], and the impact of fatigue [41, 43]. There was mixed evidence for the comparison of QoL outcomes between people with PSC and the general population. Three studies reported no significant differences between these groups for QoL [12], fatigue [32], psychological well-being [32], depression [32, 39], or anxiety [32]. In contrast, one study suggested poorer mental health functioning for people with PSC [32], and one study found poorer QoL for people with PSC listed for a liver transplant compared with UK population norm values [36]. Another study compared people with PSC on the liver transplant list, who were symptomatic or asymptomatic (but indicated for liver transplant due to suspicious premalignant findings), with the general population in both the pre-transplant and post-transplant phase [37]. The symptomatic group had significantly poorer QoL compared with the general population, both pre-transplant and post-transplant. For the asymptomatic pre-malignant group, no significant difference was found at either timepoint [37]. Unexpectedly, one study found significantly higher levels of fatigue in the general population compared with people with PSC [39]. It should be noted, however, that the PSC sample in this study was small (n = 93) and that the response rate in the general population group was low (44%) which may have biased findings [39].
There was mixed evidence for the comparison of QoL between people with PSC and people with IBD only. One study reported significantly poorer QoL for people with IBD alone [12]. However, 45% of PSC participants in this study were asymptomatic. Two studies suggested no significant difference in QoL between people with PSC and IBD and people with IBD alone [34, 35]. However, one of these studies [35] assessed QoL with an IBD-specific measure, which is unlikely to capture PSC specific experiences. Two studies suggested no significant difference between PSC and IBD participants for the impact of fatigue [39, 41]. One study indicated no significant difference for psychological well-being [39], depression [39], or gastro-intestinal symptoms [39]. When compared with participants with PBC, PSC participants generally had higher QoL scores, but these differences were rarely significant. Seven studies indicated no significant difference between people with PSC and PBC for QoL [38, 44, 45, 48], fatigue [41, 43], or depression [40]. One study found significantly higher levels of daytime somnolence and autonomic symptoms in age- and gender-matched participants with PBC [41], however, the PSC group was small (n = 40). One study found that PSC participants had significantly greater QoL than participants with PBC, however, the PBC group were significantly older (57 vs. 35 years) and had a significantly higher proportion of participants with cirrhosis (46% vs. 26%) which may have biased the findings [47].
Studies comparing people with PSC with people with other liver-related conditions found generally similar levels of QoL [38, 48], physical functioning [44] and fatigue [44]. One study however, indicated significantly better mental health functioning in patients with PSC compared to those with hepatitis C [44]. One study comparing people with PSC with people with chronic obstructive pulmonary disorder (COPD), heart disease, and type II diabetes found that people with PSC had significantly greater physical health functioning [45], but their mental health functioning was significantly poorer [45]. Another study reported less severe fatigue in PSC participants compared with people with chronic fatigue syndrome, and more severe fatigue in PSC participants compared with people with vasovagal syncope [43]. However, the authors did not conduct any statistical analyses for these differences.
An initial sensitivity analysis was conducted restricting the evidence to studies judged as being moderate to high quality, however this did not explain the heterogeneity of findings. A further sensitivity analysis was conducted to explore whether any of the contradictory findings for the between-groups comparisons could be explained by differences in the age and gender of PSC participants compared with other groups. Eight of the 17 included studies age- and gender-matched PSC participants to the included comparator groups [12, 32, 35–37, 39, 41, 46], however, the evidence was still mixed when limited to these studies.
In summary, the evidence from this review for Question A suggests that people with PSC have poorer QoL than healthy controls, and generally similar QoL to people with other chronic conditions. When compared with the general population the evidence was mixed; three studies suggested no differences between groups for QoL, fatigue and mental health outcomes, however, one study found poorer mental health functioning in PSC [32] and one study unexpectedly found more severe fatigue in the general population[39].
Question B: What factors are associated with impaired QoL in people with PSC?
Study characteristics
Ten studies met the inclusion criteria: nine were cross-sectional studies and one was a prospective cohort study, although only cross-sectional data were used in this review (Table 3). Factors associated with QoL comprised: demographic variables, symptoms, co-morbid conditions, clinical features of PSC (e.g. presence of liver cirrhosis), prognostic scoring systems (e.g. Mayo Risk Score [49]), and biochemical and genetic markers. Sample sizes ranged from 29 to 341 participants (median = 107), four of which had sample sizes < 100 participants. Where reported, the mean age of participants ranged from 35 to 55 years (median of means = 43), the proportion of men ranged from 54 to 72% (median = 67%), and the proportion of PSC participants with co-occurring IBD ranged from 61 to 79% (median = 71%).Table 3Study characteristics for Review Question B


	Study ID
Country
Quality◊
	Study design
	Sample size
% Male
	Age (mean)
% IBD
	PSC severity/stage
	Recruitment setting
	Factor(s) correlated with QoL?
	Outcome measure(s)

	Benito de Valle 2012
Sweden, UK
*
	Cross-sectional
	182
70%
	50
79%
	Cirrhosis = 8%
Decompensated liver disease = 6%
	Computerised discharge diagnosis register of all hospitals in one region (Sweden); all patients at the outpatient clinic of one hospital (UK)
	(1) Age, (2) small/large duct PSC, (3) comorbid illness, (4) serum ALP
	(1) Medical outcomes study 36-item short form survey†
(2) Chronic liver disease questionnaire†
(2) Fatigue impact scale
(3) Hospital anxiety and depression scale

	Cheung 2016
Canada
**
	Cross-sectional
	99
51%
	46
75%
	Cirrhosis = 48%
Decompensated
liver disease = 16%
Mean ALP: 243 U/L
	Tertiary liver clinic in Canada (Toronto Centre for Liver Disease)
	(1) Age, (2) gender, (3) marital status, (4) employment status, (5) symptoms, (6) history of decompensation
	(1) Medical outcomes study 36-item short form survey†
(2) Short inflammatory bowel disease questionnaire†
(3) Liver disease quality of life questionnaire†
(4) Patient health questionnaire-9 (depression)

	Gotthardt 2014
Germany
*
	Cross-sectional
	113
72%
	44
63%
	Mayo Risk score: low = 42%, intermediate = 22%, high = 4%. Data not reported for 35 participants
	Tertiary care centre (University Hospital of Heidelberg)
	(1) Age, (2) gender, (3) IBD status, (4) dominant stenosis, (5) Mayo risk score, (6) itch
	(1) Medical outcomes study 36-item short form survey†

	Haapamäki 2015
Finland
**
	Cross-sectional
	341
54%
	43
70%
	Asymptomatic = 45%
ERC-score mean
(SD): 5.9 (3.4)
	Tertiary referral centre (The Endoscopy Unit of Helsinki University Central Hospital)
	(1) Age, (2) gender, (3) symptoms
	(1) 15D instrument†

	Kempinska-Podhorodecka 2017
Poland
**
	Cross-sectional
	267
66%
	55‡
NR
	Median ALP = 354 U/L
	Two medical centres in Poland
	(1) Vitamin D receptor polymorphisms
	(1) Medical outcomes study 36-item short form survey†
(2) PBC-40†
(3) PBC-27†

	Raszeja-Wyszomirska 2015a
Poland
*
	Cross-sectional
	33
67%
	35
61%
	Cirrhosis = 7%,
Mean ALP = 239 U/L
	A single tertiary centre
	(1) Fragility fractures
	(1) Medical outcomes study 36-item short form survey†
(2) PBC-40†
(3) PBC-27†

	Raszeja-Wyszomirska 2015b
Poland
*
	Cross-sectional
	102
72%
	36
72%
	Cirrhosis = 33%
	A medical institution in Warsaw, Poland
	(1) Age, (2) gender, (c) cirrhosis, (d) IBD status
	(1) Medical outcomes study 36-item short form survey†
(2) PBC-40†
(3) PBC-27†

	Tarter 1991
USA
*
	Cross-sectional
	52
42%¥
	41¥
NR
	Child–Pugh class:
A = 49%, B = 38%, C = 14%
	Presbyterian University Hospital of the University of Pittsburgh Health Sciences Center
	(1) Child’s-Pugh class
	(1) Sickness Impact Profile†

	Wunsch 2016
Poland
**
	Cross-sectional
	115
65%
	35
NR
	Mean ALP = 299 U/L
Child–Pugh class: A = 53%, B = 40%,
C = 7%
	Liver Unit (Pomeranian Medical University) and the Liver and Internal Medicine Unit (Medical University of Warsaw)
	(1) Serum autotaxin
	(1) Medical outcomes study 36-item short form survey†
(2) PBC-40†
(3) PBC-27†

	Younossi 2000
USA
*
	Cross-sectional
	29
27%¥
	55¥
NR
	No cirrhosis = 36%¥
Child–Pugh class¥:
A = 35%, B = 22%, C = 2%
	NR
	(1) Age, (2) bilirubin, (3) Child’s-Pugh class
	(1) Medical outcomes study 36-item short form survey†
(2) Chronic liver disease questionnaire†


IBD inflammatory bowel disease, NR not reported, ALP alkaline phosphatase
◊Low quality = *, Moderate quality = **, High quality = ***. †Multi-dimensional quality of life questionnaire. ¥Value based on whole sample (including other disease groups). ‡ Median value



Quality assessment
Quality appraisal with the AXIS tool indicated four studies as being of moderate quality [11, 12, 42, 47] and six as being of low quality [32, 45, 46, 48, 50, 51]. Low ratings were mainly due to a lack of information about the selection of participants, the representativeness of the sample, a lack of information about non-responders, a high proportion of non-responders, and significant differences between responders and non-responders which may have biased outcomes.
Evidence synthesis
There was mixed evidence for the association between age, gender and QoL. Three studies suggested that older age was associated with poorer QoL [12, 32, 46], however two studies found no significant association [11, 51]. Two studies suggested women with PSC had significantly poorer mental health functioning [46], physical functioning [51] and limitations on routine activities due to emotional problems [51]. However, three studies indicated no association between gender and physical functioning [11], mental health functioning [11], or overall QoL [12]. One study found a positive association between employment and QoL, and a negative association for marital status [11].
With regards to symptoms, three studies indicated that the experience of itch [11, 12, 51], pain [12] and jaundice [12] were associated with worse QoL. For fatigue, however, there were contradictory findings: one study suggested a negative association with QoL [12] and one study indicated no significant association [11]. In each of these studies, fatigue was measured in different ways: one study [12] used a single item to assess the presence or absence of fatigue, whereas the other study [11] used the fatigue sub-scale of the PBC-40 [52]. Fragility fractures [50] and the number and severity of co-morbid conditions (of any kind) [32] were both found to be significantly associated with poorer QoL outcomes. Three studies did not find that the presence of co-morbid IBD impacted QoL [12, 46, 51]. However, another study found that people with PSC with more severe IBD had significantly poorer mental health functioning than those with milder IBD [11].
Two studies found that liver cirrhosis was associated with poorer physical functioning [32, 46], but not with mental health functioning [32, 46], and that people with large-duct PSC as opposed to small-duct PSC had poorer mental health functioning [32]. In contrast, another study indicated that having a dominant stricture was not associated with impaired QoL [51]. Three studies explored the impact of elevated serum alkaline phosphatase (ALP) on QoL outcomes [11, 32, 46], however only one of these studies found significantly worse QoL for people with elevated ALP [32]. One study further explored the impact of elevated alanine transaminase, gamma-glutamyl transferase and bilirubin on QoL outcomes, but only found a significant association between elevated bilirubin and one of eight subscales of the medical outcomes study short form (SF-36) (bodily pain) [46]. Four studies stratified disease severity with three prognostic scoring systems: the Child’s-Pugh score [53], the Mayo Risk score [49], and the modified ERC score [54]. Three studies found no association between QoL and disease severity as stratified with the Child’s-Pugh score [45, 48] or the Mayo Risk score [51]. One study unexpectedly found better QoL among participants with more advanced disease according to the ERC score, although the correlation was weak (β = 0.014; p = 0.045) [12]. One study suggested that people with a genetic polymorphism of the vitamin D receptor had poorer QoL [42]. One further study indicated no association between elevated serum autotaxin and QoL outcomes [47], except for the itch sub-domain of the PBC-40 and PBC-27 tools.
In summary the evidence from this review for Question B suggested that symptoms (e.g. itch and pain), co-morbid conditions, liver cirrhosis and large-duct PSC were associated with impaired QoL. In contrast, prognostic scoring systems and markers of disease progression commonly used as outcomes in clinical trials (e.g. ALP) did not consistently correlate with QoL.
Question C: Which interventions are effective in improving QoL in people with PSC?
Study characteristics
Nine studies met the eligibility criteria: eight RCTs and a retrospective case note review (Table 4). Of the RCTs, seven investigated the efficacy of pharmacological interventions: two types of bile acids (ursodeoxycholic acid and nor-ursodeoxycholic acid), an immunosuppressant drug (infliximab), an engineered version of the hormone FGF19 (aldafermin or NGM282), antibiotics (vancomycin and metronidazole), and an antidepressant (fluoxetine). One RCT compared the efficacy of stent dilation with balloon dilation for PSC patients with dominant strictures [55]. The retrospective case note review assessed outcomes in people with PSC and ulcerative colitis who had undergone a restorative proctocolectomy with ileal pouch anal anastomosis compared with those who had not had surgery [56]. Sample sizes ranged from ten to 219 (median = 40). The majority of participants were men (median = 68%), in their early forties (median = 43), and with a diagnosis of IBD (median = 75%). For the RCTs, the length of study follow-up ranged from 10 to 260 weeks.Table 4Study characteristics for Review Question C


	Study ID
Study design
	Country
	Sample size
Gender (%male)
	Age (mean)
% IBD
	Disease stage/severity
	Intervention group
Comparator group
	Follow-up (weeks)
	Outcome measure(s)

	Fickert 2017
RCT
	Austria, Belgium, Denmark, Finland, Germany, UK Hungary, Spain Lithuania, Norway Netherlands, Sweden
	161
68%
	42
64%
	Mean ALP = 445 U/L
	norUrsodeoxycholic acid (0.5 g/1 g/1.5 g)
Placebo
	16
	(1) Short health scale†

	Hommes 2008
RCT
	Netherlands
	10
20%
	45
NR
	Mean ALP = 526 U/L
	Infliximab
Placebo
	52
	(1) Medical outcomes study 36-item short form survey†

	Mayo 2019
RCT
	France, Netherlands, USA, UK
	62
61%
	43
66%
	Mean ALP = 364 U/L
	Aldafermin (1 mg/3 mg)
Placebo
	62
	(1) 5-D itch scale
(2) Numerical rating scale for itch

	Olsson 2005
RCT
	Sweden, Norway, Denmark
	219
70%
	43
85%
	Mean ALP = 729 U/L
Asymptomatic = 45%
	Ursodeoxycholic acid
Placebo
	260
	(1) Medical outcomes study 36-item short form survey†

	Ponsioen 2018
RCT
	Belgium, France, Finland, Italy, Netherlands, Norway, Sweden, UK
	65
69%
	40
78%
	Mean ALP = 306 U/L
	Balloon dilation
Stent dilation
	104◊
	(1) Medical outcomes study 36-item short form survey†
(2) Amsterdam cholestatic complaints score

	Rahimpour 2016
RCT
	Iran
	29
59%
	36
75%
	Mean ALP = 1015 U/L
PSC Mayo Risk score = − 0.15
	Vancomycin
Placebo
	12
	(1) Fatigue impact scale
(2) Visual analogue scale for itch

	Tabibian 2013
RCT
	USA
	35
60%
	40
71%
	Mean ALP = 383 U/L
PSC Mayo Risk score = 0.01
	Vancomycin (125 mg/250 mg)
Metronizadole
(50 mg/500 mg)
	12
	(1) Fatigue impact scale
(2) Visual analogue scale for itch

	ter Borg 2004
RCT
	Netherlands
	11
82%
	47
NR
	Mean ALP = 164 U/L*
	Fluoxetine
Placebo
	10
	(1) Medical outcomes study 36-item short form survey†
(2) Fatigue impact scale
(3) Multidimensional fatigue inventory
(4) Visual analogue scale for fatigue
(5) Visual analogue scale for itch

	Pavlides 2014
Retrospective cohort
	UK
	40
78%
	NR
100%
	NR
	Restorative proctocolectomy with ileal pouch anal anastomosis
No surgery
	574
	(1) Medical outcomes study 36-item short form survey†
(2) Female sexual satisfaction index
(3) International index of erectile function


NR not reported
†Multi-dimensional quality of life questionnaire. ††Mean of medians. ◊Quality of life outcomes reported at 12 weeks only. *Value for whole sample including 22 people with PBC



Quality assessment
For the RCT evidence there was a high risk of attrition bias in five trials [55, 57–60] due to high level or unequal drop-out, and a high or unclear risk of selective outcome reporting in seven trials [55, 57–62] as QoL outcomes were rarely listed in the available study protocols (Table 5). Two trials had a high risk of other bias, due to significant differences at baseline in the proportion of male participants [60, 63], significant differences in fatigue scores at baseline [60] and due to a lack of information about how continuous outcomes were dichotomised in the analysis [63]. The retrospective cohort study [56] was judged as having a moderate risk of bias as it is likely that patients with PSC who had surgery had more severe ulcerative colitis than patients who did not receive surgery, and this may have confounded the findings.
Table 5Risk of bias assessment for the RCT evidence


	 	Sequence generation
	Allocation concealment
	Blinding of participants and personnel
	Blinded outcome assessment
	Incomplete outcome data
	Selective outcome reporting
	Other bias

	ter Borg 2004
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low

	Olsson 2005
	Low
	Low
	Low
	Unclear
	High
	Unclear
	Low

	Hommes 2008
	Low
	Unclear
	Low
	Unclear
	High
	Unclear
	Low

	Tabibian 2013
	Low
	Unclear
	Low
	Low
	High
	High
	High

	Rahimpour 2016
	Low
	Low
	Low
	Low
	Low
	Low
	High

	Fickert 2017
	Low
	Unclear
	Low
	Low
	High
	High
	Low

	Ponsioen 2018
	Low
	Unclear
	High
	Unclear
	High
	High
	Low

	Mayo 2019
	Low
	Low
	Low
	Low
	Low
	High
	Low




Evidence synthesis
For the RCT evidence, five studies indicated no significant differences between intervention groups for QoL [55, 57, 59, 61], the impact of fatigue [59, 61], itch [61, 62] or cholestatic symptoms [55]. One study [63] reported significant within-group improvements for itch at 12 weeks’ follow-up for the vancomycin and placebo group, however, between-group differences were not reported. One study [60] also reported a significant within-group improvement for itch for participants at 12 weeks’ follow-up in the high-dose metronidazole group, but not for the other three intervention groups (between-groups differences were not conducted). No within-group improvements were found for fatigue in any of the four intervention groups. In one study [58], QoL data (measured with the Short Form-36) were only available for seven participants and were not analysed.
The retrospective cohort study found poorer QoL for patients who had undergone surgery for ulcerative colitis compared with those who had not had surgery, however, these differences were not significant [56]. There were no differences between groups for male sexual function. The authors were unable to assess female sexual function due to the small number of female participants (n = 7).
In summary, this review for Question C found no studies where interventions improved QoL, the impact of fatigue, or specific symptoms such as itch and pain.
Discussion
Main findings
Despite the broad scope of this review and our inclusion of studies assessing QoL as well as specific domains of QoL, we identified few studies for each review question, and we were unable to conduct any meta-analyses. Most of the identified studies for Question A compared QoL outcomes in people with PSC with other groups (n = 17). The Question B search found ten studies exploring whether specific factors or attributes were associated with impaired QoL. However, seven of these studies were also included in Question A. For Question C, only eight RCTs were found assessing the effect of pharmacological or surgical interventions on QoL, three of which studies focused only on patient-reported symptoms [60, 62, 63] as opposed to composite measures of QoL.
In Question A the evidence indicated poorer QoL for people with PSC compared with healthy controls, comparable QoL to people with other chronic conditions, but mixed findings for comparisons with the general population. The evidence in Question B suggested that symptoms, IBD severity, liver cirrhosis, and large-duct PSC were all associated with impaired QoL. No associations were found between QoL and PSC severity measured with surrogate markers of disease progression (e.g. ALP) or one of three prognostic scoring systems. In Question B many of the identified factors were explored in a single study which made it challenging to derive any firm conclusions. In Question C, no interventions were found to improve QoL outcomes. With the exception of five studies [12, 32, 42, 57, 59], in each review study sample sizes were small, with no more than 120 participants with PSC. Various QoL measures were used across studies, which may explain some of the heterogeneity of findings.
Strengths and limitations
To our knowledge this is the first paper to systematically review the literature for studies exploring QoL in PSC. We conducted a comprehensive search across five electronic databases, as well as reviewing reference lists of relevant studies and conducting a forward citation search for included studies. Two reviewers (EM, AMK) independently screened 10% of identified references and all full-text papers, with a high-level of agreement. The review was limited in that data extraction and the quality of individual studies was assessed by a single reviewer. Due to resource limitations, we only included English language papers.
In contrast to previous literature reviews [24, 25], one of our inclusion criteria was studies where the majority of participants had a PSC diagnosis. This will have limited the available evidence, because a number of studies have explored QoL more broadly with people with cholestatic disease or chronic liver disease, which may include a sub-set of PSC participants. None of the studies we included had a mixed population, because no identified studies included a majority of PSC participants. We excluded 19 studies in which 3–36% of the sample had PSC, as well as eight studies which did not provide information about the diagnoses of participants. Authors were contacted to request this information and the disaggregated data, but these were only provided for a single study [61]. It is challenging to recruit participants with rare conditions such as PSC [15], however, this inclusion criterion is important because there are key differences between PSC and with other liver conditions. For example, unlike PSC, PBC predominantly affects women, is not associated with IBD, and has a more predictable clinical course [7, 64]. Factors such as these are likely to affect QoL, and so extrapolating findings from other liver-related conditions (where participants with PSC are in a minority) may not be appropriate.
Implications and gaps in the literature
It is clear that PSC can have a detrimental impact on QoL. However, findings from the studies identified were mixed for comparisons of people with PSC with the general population, even though participants were age- and gender-matched. These study findings were based on scores from generic questionnaires, such as the SF-36 [65] and the 15-D instrument [66], and it is possible that these measures only have a limited relationship to the experiences of people with PSC. Six of these studies were also small scale: two included < 50 participants, and four included < 100 participants. This reduces our confidence in the findings, with a risk of type II errors (i.e. failing to reject the null hypothesis when it is false). Another possible hypothesis is that, at the group level, QoL for people with PSC is similar to the general population, due to the relatively high proportion of people with PSC who are asymptomatic. Only one study in this review reported on the proportion of asymptomatic participants, which was as high as 45% [12]. These data were missing from the other published reports, and so based on the available evidence this question remains unanswered.
A co-morbid diagnosis of IBD in people with PSC was not found to impact on QoL, however the severity of IBD symptoms was found to be independently associated with impaired QoL. Although IBD in PSC tends to be mild [67], this finding suggests it is important to monitor IBD related symptoms and impacts when assessing QoL in PSC [11]. As expected, the experience of symptoms such as itch, pain and jaundice were associated with worse QoL, but there were contradictory findings for the impact of fatigue. Fatigue is a debilitating symptom which is commonly experienced by people with PSC [68]. These findings suggest that generic measures of QoL may not adequately capture the impact of fatigue, indicating a need for a disease-specific measure of QoL for PSC.
Surrogate markers of disease progression are commonly used as primary outcomes in clinical trials in place of “harder” outcomes such as cirrhosis or mortality, which can take a long time to occur making them unsuitable for trial design [69]. Despite the common use of these markers, no single method has been recommended to predict individual patient prognosis in PSC [6]. In this review, disease progression as measured with surrogate markers (e.g. ALP) and with prognostic scoring systems (which include such markers) was not found to correlate with assessments of QoL. In light of these findings we recommend the inclusion of assessments of QoL in all future trials. We only identified five RCTs which used a composite measure of QoL as an outcome, which suggests this integration is currently lacking.
The evidence base was limited across all review questions with few studies included in each comparison, many of which had small samples. In addition, many studies reported QoL data narratively or only provided p values which meant it was not possible to explore the magnitude of significant findings. Key gaps in the literature include the impact of fatigue on QoL, only explored in two studies with conflicting findings, and the impact of IBD severity, only explored in a single study. The available literature only explored the association of clinical or demographic factors with QoL. Studies exploring psychological or social factors, such as self-efficacy or social support, which can also impact on QoL [70], were lacking. We found very limited evidence exploring QoL in people with large-duct PSC compared with small-duct PSC, as well as in people with and without a dominant stricture, features which are associated with the severity of PSC, transplant-free survival and risk of cancer [1, 2]. Staging or stratifying PSC is challenging, however, newer methods such as the enhanced liver fibrosis (ELF) test have shown greater sensitivity than existing models in predicting outcomes, particularly in the earlier stages of the condition [71, 72]. We did not find any evidence exploring how this method of staging correlates with the lived experiences of people with PSC. Future research studies should address this topic.
Conclusion
This review found few studies exploring QoL for people with PSC. Those included found worse QoL for people with PSC than for healthy controls, and similar QoL to people with other chronic conditions. Comparisons with the general population were mixed. Many studies included small numbers of participants, which is due in large part to the rarity of the condition. Those studies found that symptoms, severity of IBD, liver cirrhosis, and large-duct PSC were all associated with worse QoL. No interventions indicated any evidence of benefit on QoL. Studies assessing disease severity using three prognostic scoring systems and markers of disease progression did not find any correlations with QoL. We recommend that larger-scale clinical research studies are conducted, measuring QoL alongside clinical and laboratory-based outcomes. We also recommend the development of a valid, responsive, and PSC-specific measure of QoL for use in such studies, since generic measures of QoL may not cover all issues of importance to people with PSC, such as fatigue.
Acknowledgements
The authors would like to acknowledge the British Liver Trust and PSC Support for providing funding for the Ph.D. and Marie Curie for providing funding for the UCL Marie Curie Palliative Care Research Department.

Authors' contributions
EM, BV, PS and DT contributed to the study conception and design. EM conducted the searches. EM and AMK completed the screening of titles and abstracts. EM identified full text papers and conducted data extraction and quality assessment. EM conducted the data synthesis which was reviewed by BV, PS, and DT. EM and BV drafted the manuscript and PS, DT, and AMK provided feedback. All authors read and approved the final manuscript.

Funding
The author(s) disclosed receipt of the following financial support for the research, authorship and/or publication of this article: This systematic review was carried out as part of a Ph.D. with funding secured by DT from the British Liver Trust and PSC Support. The funders played no role in the analysis and interpretation of data, in the writing of the report or in the decision to submit the article for publication. PS and BV are supported by the Marie Curie Chair in Palliative and End of Life Care Grant (Grant MCCC-FCH-13-U). DT receives support from PSC Partners.

Availability of data and materials
The datasets during and/or analysed during the current study available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.


References
	1.
Karlsen TH, Folseraas T, Thorburn D, Vesterhus M. Primary sclerosing cholangitis—a comprehensive review. J Hepatol. 2017;67(6):1298–323.PubMed

	2.
Lazaridis KN, LaRusso NF. Primary sclerosing cholangitis. N Engl J Med. 2016;375(12):1161–70.PubMedPubMedCentral

	3.
Boonstra K, van Erpecum KJ, van Nieuwkerk KMJ, Drenth JPH, Poen AC, Witteman BJM, et al. Primary sclerosing cholangitis is associated with a distinct phenotype of inflammatory bowel disease. Inflamm Bowel Dis. 2012;18(12):2270–6.PubMed

	4.
Boonstra K, Weersma RK, van Erpecum KJ, Rauws EA, Spanier BWM, Poen AC, et al. Population-based epidemiology, malignancy risk, and outcome of primary sclerosing cholangitis. Hepatology. 2013;58(6):2045–55.PubMed

	5.
Lindor KD, Kowdley KV, Harrison ME, American College of G. ACG clinical guideline: primary sclerosing cholangitis. Am J Gastroenterol. 2015;110(5):646–59 (quiz 60).PubMedPubMedCentral

	6.
Chapman MH, Thorburn D, Hirschfield GM, Webster GGJ, Rushbrook SM, Alexander G, et al. British Society of Gastroenterology and UK-PSC guidelines for the diagnosis and management of primary sclerosing cholangitis. Gut. 2019;68(8):1356–78.PubMedPubMedCentral

	7.
Weismuller TJ, Trivedi PJ, Bergquist A, Imam M, Lenzen H, Ponsioen CY, et al. Patient age, sex, and inflammatory bowel disease phenotype associate with course of primary sclerosing cholangitis. Gastroenterology. 2017;152(8):1975–84.PubMedPubMedCentral

	8.
Webb GJ, Rana A, Hodson J, Akhtar MZ, Ferguson JW, Neuberger JM, et al. Twenty-year comparative analysis of patients with autoimmune liver diseases on transplant waitlists. Clin Gastroenterol Hepatol. 2018;16(2):278-87e7.PubMed

	9.
Eaton JE, Juran BD, Atkinson EJ, Schlicht EM, Xie X, de Andrade M, et al. A comprehensive assessment of environmental exposures among 1000 North American patients with primary sclerosing cholangitis, with and without inflammatory bowel disease. Aliment Pharmacol Ther. 2015;41(10):980–90.PubMedPubMedCentral

	10.
Arndtz K, Hirschfield GM. Primary sclerosing cholangitis and the management of uncertainty and complexity. Frontline Gastroenterol. 2017;8(4):260–6.PubMedPubMedCentral

	11.
Cheung AC, Patel H, Meza-Cardona J, Cino M, Sockalingam S, Hirschfield GM. Factors that influence health-related quality of life in patients with primary sclerosing cholangitis. Dig Dis Sci. 2016;61(6):1692–9.PubMed

	12.
Haapamaki J, Tenca A, Sintonen H, Barner-Rasmussen N, Farkkila MA. Health-related quality of life among patients with primary sclerosing cholangitis. Liver Int. 2015;35(9):2194–201.PubMed

	13.
Gurusamy KS, Walmsley M, Davidson BR, Frier C, Fuller B, Madden A, et al. Top research priorities in liver and gallbladder disorders in the UK. BMJ Open. 2019;9(3):e025045.PubMedPubMedCentral

	14.
Trivedi PJ, Corpechot C, Pares A, Hirschfield GM. Risk stratification in autoimmune cholestatic liver diseases: opportunities for clinicians and trialists. Hepatology. 2016;63(2):644–59.PubMed

	15.
Morel T, Cano SJ. Measuring what matters to rare disease patients—reflections on the work by the IRDiRC taskforce on patient-centered outcome measures. Orphanet J Rare Dis. 2017;12(1):171.PubMedPubMedCentral

	16.
Tothova V, Bartlova S, Dolak F, Kaas J, Kimmer D, Manhalova J, et al. Quality of life in patients with chronic diseases. Neuro Endocrinol Lett. 2014;35(Suppl 1):11–8.PubMed

	17.
Megari K. Quality of life in chronic disease patients. Health Psychol Res. 2013;1(3):e27.PubMedPubMedCentral

	18.
Arndtz K, Hirschfield GM. Quality of life and primary sclerosing cholangitis: THE business of defining what counts. Hepatology. 2018;68:16–8.PubMed

	19.
Marcus E. Developing and pre-testing a measure of quality of life for people with primary sclerosing cholangitis (PSC) in the UK [Unpublished doctoral thesis]. London: University College London; 2020. https://​discovery.​ucl.​ac.​uk/​id/​eprint/​10108246/​. Accessed 14 Feb 2021.

	20.
Saffioti F, Gurusamy KS, Hawkins N, Toon CD, Tsochatzis E, Davidson BR, et al. Pharmacological interventions for primary sclerosing cholangitis. Cochrane Database Syst Rev. 2017;2017(4):CD011343.PubMedCentral

	21.
Jin XY, Khan TM. Quality of life among patients suffering from cholestatic liver disease-induced pruritus: a systematic review. J Formos Med Assoc. 2016;115(9):689–702.PubMed

	22.
Isa F, Turner GM, Kaur G, Kyte D, Slade A, Pankhurst T, et al. Patient-reported outcome measures used in patients with primary sclerosing cholangitis: a systematic review. Health Qual Life Out. 2018;16(1):133.

	23.
Kim HP, Lieber SR, Rogers ME, Moon AM, Loiselle M, Walker J, et al. A systematic review of patient-reported outcomes in primary biliary cholangitis and primary sclerosing cholangitis. Hepatol Commun. 2020;4(10):1502–15.PubMedPubMedCentral

	24.
Zakharia K, Tabibian A, Lindor KD, Tabibian JH. Complications, symptoms, quality of life and pregnancy in cholestatic liver disease. Liver Int. 2018;38(3):399–411.PubMed

	25.
Ranieri V, McKay K, Walmsley M, Senior R, Thorburn D, Kennedy E. Primary sclerosing cholangitis and psychological wellbeing: a scoping review. Semin Liver Dis. 2019;39(1):104–10.PubMed

	26.
Marcus E, Vivat B, Stone P, Krooupa A, Thorburn D. Quality of life in primary sclerosing cholangitis: assessment tools, comparisons with other conditions, impacts and interventions. 2017:PROSPERO CRD42017071729. http://​www.​crd.​york.​ac.​uk/​PROSPERO/​display_​record.​php?​ID=​CRD.

	27.
Cella DF, Tulsky DS. Quality of life in cancer: definition, purpose, and method of measurement. Cancer Investig. 1993;11(3):327–36.

	28.
Higgins JPT, Altman DG, Gotzsche PC, Juni P, Moher D, Oxman AD, et al. The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials. Bmj-Brit Med J. 2011;343:d5928.

	29.
Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-analyses; 2013. http://​www.​ohri.​ca/​programs/​clinical_​epidemiology/​oxford.​asp.

	30.
Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a critical appraisal tool to assess the quality of cross-sectional studies (AXIS). BMJ Open. 2016;6(12):e011458.PubMedPubMedCentral

	31.
Harbour R, Miller J. A new system for grading recommendations in evidence based guidelines. BMJ. 2001;323(7308):334–6.PubMedPubMedCentral

	32.
Benito de Valle M, Rahman M, Lindkvist B, Bjornsson E, Chapman R, Kalaitzakis E. Factors that reduce health-related quality of life in patients with primary sclerosing cholangitis. Clin Gastroenterol Hepatol. 2012;10(7):769-75e2.PubMed

	33.
Kalaitzakis E, Benito de Valle M, Rahman M, Lindkvist B, Bjornsson E, Chapman R, et al. Mapping chronic liver disease questionnaire scores onto SF-6D utility values in patients with primary sclerosing cholangitis. Qual Life Res. 2016;25(4):947–57.PubMed

	34.
Gorgun E, Remzi FH, Manilich E, Preen M, Shen B, Fazio VW. Surgical outcome in patients with primary sclerosing cholangitis undergoing ileal pouch-anal anastomosis: a case-control study. Surgery. 2005;138(4):631–7 (discussion 7–9).PubMed

	35.
Ananthakrishnan AN, Beaulieu DB, Ulitsky A, Zadvornova Y, Skaros S, Johnson K, et al. Does primary sclerosing cholangitis impact quality of life in patients with inflammatory bowel disease? Inflamm Bowel Dis. 2010;16(3):494–500.PubMed

	36.
Longworth L, Young T, Buxton MJ, Ratcliffe J, Neuberger J, Burroughs A, et al. Midterm cost-effectiveness of the liver transplantation program of England and Wales for three disease groups. Liver Transplant. 2003;9(12):1295–307.

	37.
Vannas M, Farkkila M, Sintonen H, Aberg F, Isoniemi H. Health-related quality of life before and after liver transplantation in patients with primary sclerosing cholangitis. Scand J Gastroenterol. 2020;55:1–7.

	38.
Åberg F, Höckerstedt K, Roine RP, Sintonen H, Isoniemi H. Influence of liver-disease etiology on long-term quality of life and employment after liver transplantation. Clin Transplant. 2012;26(5):729–35.PubMed

	39.
Bjornsson E, Simren M, Olsson R, Chapman RW. Fatigue in patients with primary sclerosing cholangitis. Scand J Gastroenterol. 2004;39(10):961–8.PubMed

	40.
van Os E, van den Broek WW, Mulder PGH, ter Borg PCJ, Bruijn JA, van Buuren HR. Depression in patients with primary biliary cirrhosis and primary sclerosing cholangitis. J Hepatol. 2007;46(6):1099–103.PubMed

	41.
Dyson JK, Elsharkawy AM, Lamb CA, Al-Rifai A, Newton JL, Jones DE, et al. Fatigue in primary sclerosing cholangitis is associated with sympathetic over-activity and increased cardiac output. Liver Int. 2015;35(5):1633–41.PubMed

	42.
Kempinska-Podhorodecka A, Milkiewicz M, Jablonski D, Milkiewicz P, Wunsch E. ApaI polymorphism of vitamin D receptor affects health-related quality of life in patients with primary sclerosing cholangitis. PLoS ONE. 2017;12(4):e0176264.PubMedPubMedCentral

	43.
Jones DEJ, Gray JC, Newton J. Perceived fatigue is comparable between different disease groups. QJM. 2009;102(9):617–24.PubMed

	44.
Tillmann HL, Wiese M, Braun Y, Wiegand J, Tenckhoff S, Mossner J, et al. Quality of life in patients with various liver diseases: patients with HCV show greater mental impairment, while patients with PBC have greater physical impairment. J Viral Hepatitis. 2011;18(4):252–61.

	45.
Younossi ZM, Kiwi ML, Boparai N, Price LL, Guyatt G. Cholestatic liver diseases and health-related quality of life. Am J Gastroenterol. 2000;95(2):497–502.PubMed

	46.
Raszeja-Wyszomirska J, Wunsch E, Krawczyk M, Rigopoulou EI, Bogdanos D, Milkiewicz P. Prospective evaluation of PBC-specific health-related quality of life questionnaires in patients with primary sclerosing cholangitis. Liver Int. 2015;35(6):1764–71.PubMed

	47.
Wunsch E, Krawczyk M, Milkiewicz M, Trottier J, Barbier O, Neurath MF, et al. Serum autotaxin is a marker of the severity of liver injury and overall survival in patients with cholestatic liver diseases. Sci Rep. 2016;6:30847.PubMedPubMedCentral

	48.
Tarter RE, Switala JA, Arria A, Van Thiel DH. Impact of liver disease on daily living in transplantation candidates. J Clin Epidemiol. 1991;44(10):1079–83.PubMed

	49.
Kim WR, Therneau TM, Wiesner RH, Poterucha JJ, Benson JT, Malinchoc M, et al. A revised natural history model for primary sclerosing cholangitis. Mayo Clin Proc. 2000;75(7):688–94.PubMed

	50.
Raszeja-Wyszomirska J, Kucharski R, Zygmunt M, Safranow K, Miazgowski T. The impact of fragility fractures on health-related quality of life in patients with primary sclerosing cholangitis. Hepat Mon. 2015;15(4):e25539.PubMedPubMedCentral

	51.
Gotthardt DN, Rupp C, Bruhin M, Schellberg D, Weiss KH, Stefan R, et al. Pruritus is associated with severely impaired quality of life in patients with primary sclerosing cholangitis. Eur J Gastroenterol Hepatol. 2014;26(12):1374–9.PubMed

	52.
Jacoby A, Rannard A, Buck D, Bhala N, Newton JL, James OF, et al. Development, validation, and evaluation of the PBC-40, a disease specific health related quality of life measure for primary biliary cirrhosis. Gut. 2005;54(11):1622–9.PubMedPubMedCentral

	53.
Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams R. Transection of the oesophagus for bleeding oesophageal varices. Br J Surg. 1973;60(8):646–9.

	54.
Ponsioen CY, Reitsma JB, Boberg KM, Aabakken L, Rauws EA, Schrumpf E. Validation of a cholangiographic prognostic model in primary sclerosing cholangitis. Endoscopy. 2010;42(9):742–7.PubMed

	55.
Ponsioen CY, Arnelo U, Bergquist A, Rauws EA, Paulsen V, Cantu P, et al. No superiority of stents vs balloon dilatation for dominant strictures in patients with primary sclerosing cholangitis. Gastroenterology. 2018;155(3):752–9.PubMed

	56.
Pavlides M, Cleland J, Rahman M, Christian A, Doyle J, Gaunt R, et al. Outcomes after ileal pouch anal anastomosis in patients with primary sclerosing cholangitis. J Crohns Colitis. 2014;8(7):662–70.PubMed

	57.
Olsson R, Boberg KM, de Muckadell OS, Lindgren S, Hultcrantz R, Folvik G, et al. High-dose ursodeoxycholic acid in primary sclerosing cholangitis: a 5-year multicenter, randomized, controlled study. Gastroenterology. 2005;129(5):1464–72.PubMed

	58.
Hommes DW, Erkelens W, Ponsioen C, Stokkers P, Rauws E, van der Spek M, et al. A double-blind, placebo-controlled, randomized study of infliximab in primary sclerosing cholangitis. J Clin Gastroenterol. 2008;42(5):522–6.PubMed

	59.
Fickert P, Hirschfield GM, Denk G, Marschall HU, Altorjay I, Farkkila M, et al. norUrsodeoxycholic acid improves cholestasis in primary sclerosing cholangitis. J Hepatol. 2017;67(3):549–58.PubMed

	60.
Tabibian JH, Weeding E, Jorgensen RA, Petz JL, Keach JC, Talwalkar JA, et al. Randomised clinical trial: vancomycin or metronidazole in patients with primary sclerosing cholangitis—a pilot study. Aliment Pharmacol Ther. 2013;37(6):604–12.PubMed

	61.
ter Borg PC, van Os E, van den Broek WW, Hansen BE, van Buuren HR. Fluvoxamine for fatigue in primary biliary cirrhosis and primary sclerosing cholangitis: a randomised controlled trial [ISRCTN88246634]. BMC Gastroenterol. 2004;4:13.PubMedPubMedCentral

	62.
Mayo MJ, Ling L, Hudgens S, Kim KH, Hirschfield G, DePaoli A, et al. Effect of NGM282, an FGF19 analogue, on pruritus in patients with primary sclerosing cholangitis: analysis of a phase 2, multicenter, randomized, double-blind, placebo-controlled trial. J Hepatol. 2019;70(1 Supplement):e151.

	63.
Rahimpour S, Nasiri-Toosi M, Khalili H, Daryani NE, Taromlou MKN, Azizi Z. A triple blinded, randomized, placebo-controlled clinical trial to evaluate the efficacy and safety of oral vancomycin in primary sclerosing cholangitis: a pilot study. J Gastrointest Liver Dis. 2016;25(4):457–64.

	64.
Karlsen TH, Vesterhus M, Boberg KM. Review article: controversies in the management of primary biliary cirrhosis and primary sclerosing cholangitis. Aliment Pharmacol Ther. 2014;39(3):282–301.PubMed

	65.
Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual framework and item selection. Med Care. 1992;30(6):473–83.PubMed

	66.
Sintonen H. The 15D instrument of health-related quality of life: properties and applications. Ann Med. 2001;33(5):328–36.PubMed

	67.
Palmela C, Peerani F, Castaneda D, Torres J, Itzkowitz SH. Inflammatory bowel disease and primary sclerosing cholangitis: a review of the phenotype and associated specific features. Gut Liver. 2018;12(1):17–29.PubMed

	68.
Kuo A, Gomel R, Safer R, Lindor KD, Everson GT, Bowlus CL. Characteristics and outcomes reported by patients with primary sclerosing cholangitis through an online registry. Clin Gastroenterol Hepatol. 2019;17(7):1372–8.PubMed

	69.
Ponsioen CY. Endpoints in the design of clinical trials for primary sclerosing cholangitis. Biochim Biophys Acta Mol Basis Dis. 2018;1864(4 Pt B):1410–4.PubMed

	70.
Chu WO, Dialla PO, Roignot P, Bone-Lepinoy MC, Poillot ML, Coutant C, et al. Determinants of quality of life among long-term breast cancer survivors. Qual Life Res. 2016;25(8):1981–90.PubMed

	71.
de Vries EM, de Krijger M, Farkkila M, Arola J, Schirmacher P, Gotthardt D, et al. Validation of the prognostic value of histologic scoring systems in primary sclerosing cholangitis: an international cohort study. Hepatology. 2017;65(3):907–19.PubMed

	72.
Maurice JB, Thorburn D. Precision medicine in primary sclerosing cholangitis. J Dig Dis. 2019;20:346–56.PubMed



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Quality of life in primary sclerosing cholangitis: a systematic review


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12955_2021_1739_Fig1_HTML.png
)

Identification

I

Screening

Eligibility

Included

Records identified through
database searching
(n=2,677)

Additional records identified
(e.g. hand search of reference lists)

(n=4)

A 4

A

Records after duplicates
removed
(n=1,990)

\ 4

Full-text articles assessed
for eligibility
(n=107)

Records excluded
(n=1,883)

A 4

Full-text articles excluded,
with reasons (n = 79)

Population (n=44)
No relevant outcomes (n=31)
No access (n=4)

Studies included
(n=28)
Review Question A (n=17)
Review Question B (n=10)
Review Question C (n=9)






OEBPS/css/sidebar.gif





