
                          Hudson, B., Round, J., Georgeson, B., Pring, A., Forbes, K., McCune,
C. A., & Verne, J. (2018). Cirrhosis with ascites in the last year of life:
a nationwide analysis of factors shaping costs, health-care use, and
place of death in England. Lancet Gastroenterology and Hepatology,
3(2), 95-103. https://doi.org/10.1016/S2468-1253(17)30362-X

Peer reviewed version

Link to published version (if available):
10.1016/S2468-1253(17)30362-X

Link to publication record in Explore Bristol Research
PDF-document

This is the author accepted manuscript (AAM). The final published version (version of record) is available online
via LANCET at https://www.sciencedirect.com/science/article/pii/S246812531730362X?via%3Dihub . Please
refer to any applicable terms of use of the publisher.

University of Bristol - Explore Bristol Research
General rights

This document is made available in accordance with publisher policies. Please cite only the
published version using the reference above. Full terms of use are available:
http://www.bristol.ac.uk/red/research-policy/pure/user-guides/ebr-terms/

https://doi.org/10.1016/S2468-1253(17)30362-X
https://doi.org/10.1016/S2468-1253(17)30362-X
https://research-information.bris.ac.uk/en/publications/401065f3-80ae-42ea-b9ee-3fc130671905
https://research-information.bris.ac.uk/en/publications/401065f3-80ae-42ea-b9ee-3fc130671905


 

1 

 

TITLE:   

Cirrhosis with ascites in the last year of life: a nationwide analysis of factors shaping costs, healthcare 

utilisation, and place of death; and the impact of day-case paracentesis services. 

AUTHORS:    

Dr Benjamin Hudson (MB BCh)1,2 

Dr Jeffrey Round (PhD) 3 

Mr Brendan Georgeson (MSc) 4 

Mr Andrew Pring (MSc) 4 

Professor Karen Forbes (MB ChB) 1,2 

Dr Catherine Anne McCune (MD) 1 

Professor Julia Verne (PhD) 4 

AFFILIATIONS:    

1. University Hospitals Bristol NHS Foundation Trust 

2. University of Bristol, School of Clinical Sciences 

3. University of Bristol, School of Social and Community Medicine 

4. Public Health England 

CORRESPONDING AUTHOR:    

Dr Benjamin Hudson 

Department of Hepatology 

Bristol Royal Infirmary 

University Hospitals Bristol NHS Foundation Trust 

Marlborough Street, Bristol 

BS2 8HW 

ben.hudson@uhbristol.nhs.uk 

Tel: 07989396727 

KEYWORDS:  

mailto:ben.hudson@uhbristol.nhs.uk


 

2 

 

Ascites, Cirrhosis, Cost, Day case, End of Life, Paracentesis, Readmission 

WORD COUNT:   

Abstract: 293 

Research in context panel: 649 

Manuscript: (excluding figures and tables): 3,180 

References: 1,416 

NUMBER OF FIGURES AND TABLES: 

Figures: 4 

Tables: 3 

Supplementary tables: 3 

CONFLICTS OF INTEREST: 

Nil to declare from any author 

FINANCIAL SUPPORT:   

This study was funded with support from the David Telling Charitable Trust. 

AUTHORS CONTRIBUTIONS: 

BH analysed data and drafted the manuscript. JR assisted with statistical analysis. BG and AP built the 

combined dataset. JR, KF, AM and JV contributed to study design and critical appraisal of the manuscript. 

 



 

3 

 

ABSTRACT 

 

Background: 

Liver disease mortality has increased by 400% in the UK since 1970, resulting in rising pressures on acute 

hospital services, and an increasing need for end-of-life care.  We aimed to assess the impact of 

demographic, clinical, and healthcare factors (including use of day-case large-volume paracentesis (LVP) 

services), on costs, patterns of healthcare utilisation, and place of death; among a national cohort of patients 

with cirrhosis and ascites in their last year of life (LYOL). 

 

Methods: 

We did a retrospective, nationwide analysis of all patients who died from cirrhosis in England between 

2013-15 who required LVP in their LYOL. Outcomes measures were; i)Cost of LYOL, ii)Inpatient days in 

LYOL, iii)30-day readmission, iv)Occurrence of unplanned hospital death. We examined the effect of 12 

independent variables using generalised linear and logistic regression models.  

  

Findings: 

13,818 deaths were identified. Mean cost in the LYOL was £21,113, 52.5% of re-admissions occurred 

within 30 days of discharge, and 74.8% of deaths occurred in hospital. Patients who attended a day-case 

service within their LYOL had significant associated reductions in cost (-£4,240; 95%CI -£4,829, -£3,651; 

p<0.0001), number of inpatient bed days (-16.68 days; 95%CI -18.13, -15.22; p<0.0001), odds of early 

readmission (odds-ratio (OR) 0.35; 95%CI 0.31-0.40; p<0.0001), and odds of dying in hospital following 

unplanned admission (OR 0.31; 95%CI 0.27,0.34; p<0.0001). Among patients enrolled in day-case services, 

improvements in outcomes correlated with the proportion of LVPs undertaken in a day-case (vs. unplanned) 

setting. Death from hepatocellular carcinoma (HCC) was also associated with improved outcomes when 

compared with non-malignant liver diseases.    
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Interpretation: 

The use of day-case services in the LYOL was associated with lower costs, reduced pressure on acute 

hospital services, and a lower probability of dying in hospital. Wider adoption of day-case models of care 

may reduce costs and improve outcomes in the LYOL. 

 

Funding: 

David Telling Charitable Trust. 
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RESEARCH IN CONTEXT PANEL 

 

Evidence before this study 

Mortality from liver disease increased by 400% in the UK between 1970 and 2010 (listed as the primary 

cause of death in 11,575 patients in 2009 in England – accounting for approximately 2% of deaths overall). 

End-stage liver disease causes an extensive complex of physical and psychological symptoms and is 

associated with high healthcare costs. Whilst liver transplantation offers the possibility of cure, it is 

appropriate for a minority of patients. For clinicians, commissioners, and policy makers to design services 

which meet the needs of patients towards the end of life, an understanding of how demographic, health 

service, and clinical factors affect healthcare utilisation and resources is required. We aimed to identify 

studies which assessed factors affecting resource use and health service needs among patients with cirrhosis 

towards the end of life, with specific focus on the impact of day-case services in patients with ascites. We 

searched PubMed, Embase and Google Scholar from inception up until 1st March 2017 with the terms 

(“cirrhosis” OR “ascites”) AND (“cost” OR “readmission” OR “hospitalisation” OR “end of life” OR 

“palliative care” OR “day case”), and reviewed references of suitable articles. We identified three 

prospective studies which investigated proactive strategies to improve cost, readmissions and quality of 

chronic disease management in advanced cirrhosis.  Whilst, the largest of these (100 patients) reported 

significant improvements in cost, readmissions and mortality among patients with ascites followed up 

proactively through a day-case unit; a similar study of 60 patients failed to demonstrate improvements in 

hospital admission rates or quality of life. We identified six retrospective cohort studies assessing 

readmission rates in cirrhosis. 30 day-readmission rates ranging from 12.9 – 40% were reported, with rates 

increasing among patients with more severe disease. We identified one UK government report which 

described national data relating to place of death in cirrhosis. We identified three single-centre retrospective 

observational studies which highlighted that patients with end-stage liver disease seldom received specialist 

palliative care input. We did not identify any studies which specifically addressed cost, service delivery or 

outcomes at the end of life among patients with cirrhosis.  
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Added value of this study 

Whilst the potential for day-case services to improve economic and clinical outcomes for patients with 

cirrhosis has been recognised in small prospective studies, and single centres have described the benefits of 

such services for patients approaching the end of life, larger scale health economic data surrounding liver 

disease in the LYOL and day-case services is lacking. To our knowledge, this is the first study to use 

national data to analyse patterns of hospital usage, cost and place of death outcomes among patients dying 

with cirrhosis and ascites. We found that patients who attended a day-case LVP service in their LYOL had 

associated reductions in hospital-based costs, number of inpatient bed days in their LYOL, were less likely 

to require readmission to hospital within 30 days, and were more likely to die outside of the acute hospital 

environment (e.g. in their own home or in a hospice). Given the increasing burden placed on acute hospital 

services by advanced liver disease, and the growing international consensus recognising the need to improve 

end of life care in this population, this study adds evidence to support the wider adoption and development 

of day-case services. 

 

Implications of all the available evidence 

Decompensated cirrhosis is associated with a high symptomatic burden and financial cost, and exerts 

significant pressures on acute hospital services in the LYOL. Among patients with cirrhosis requiring LVP, 

we found utilisation of day-case services to be associated with significant improvements across a range of 

outcomes in the LYOL. We suggest their expansion may be cost-saving and clinically beneficial. Patients 

with HCC also had improved outcomes in the LYOL in our study. Palliative care services are rarely 

accessed for patients with advanced, non-malignant liver disease, which may partly explain this finding. It 

has been reported elsewhere that patients with benign life-limiting diseases receive inferior access to 

specialist palliative care services compared to patients with malignancy. A prospective evaluation of day-

case services which integrate supportive and palliative care measures into the management of end-stage liver 

disease is warranted. 
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INTRODUCTION 

 

Liver disease mortality increased by 400% in the UK between 1970 and 2010, and is the 3rd commonest 

cause of death in adults of working age.1 Cirrhosis is associated with a high burden of cost and healthcare 

utilisation, accounting for more than 150,000 hospital admissions and an estimated $4 billion annually in the 

US.2 It is associated with higher costs, hospitalisations, and rates of early readmission than other organ 

failure trajectories.3 Early (within 30 days) readmissions have not been reimbursed in the UK National 

Health Service since 2010,4 and have been associated with a lower quality of patient care.5 Early 

readmission in cirrhosis is related to disease severity, with rates of between 12.1-42.4% reported.6-8 Among 

patients with decompensated cirrhosis a US study reported a 30-day readmission rate of 37%, with 

associated costs of over $20,000 per admission.7  

 

The need to improve end-of-life care for patients with liver disease has been recognised internationally.9,10 

Patients who are unsuitable for organ transplantation are unlikely to receive specialist palliative care;11,12 and 

rates of death occurring in hospital (a proxy measure for quality of end-of-life care) are significantly higher 

in cirrhosis than for other conditions. In England, over two-thirds of deaths secondary to liver disease (over 

80% for alcohol related liver disease – ArLD) occur in hospital, compared with under 40% for cancer.13 

Given that death in hospital may represent the preferred (and most clinically appropriate) option for some 

patients, crude place of death has however been criticised as an outcome measure.14 

 

Ascites is the most frequent complication of cirrhosis, and the commonest reason for hospital admission.15 It 

is associated with high rates of disability and healthcare utilisation.16 Once refractory to medical treatment 

(refractory ascites – RA) median transplant free survival is 6 months.17 In severe ascites, large volume 

paracentesis (LVP) is commonly required to achieve symptomatic relief. LVP traditionally required ad-hoc 

inpatient admission, however, more recently in the UK, day-case LVP services have been established. Day-

case units are typically based within acute hospitals, and run by specialist hepatology nurses within wider, 
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consultant-led teams.18 Small observational studies have reported their potential for cost saving and 

improved patient care,19 however day-case LVP services are limited to certain UK centres. Studies reporting 

uniformity of day-case service provision in England are lacking, however, the Lancet standing commission 

on liver disease has described a wider ‘post-code lottery’ of specialist services for patients with liver disease 

in the UK.1 

  

Data exploring the impact of liver disease on resource use and patient outcomes towards the end of life are 

necessary to inform appropriate allocation of funding, and improve existing models of clinical care. High-

level studies detailing the LYOL in cirrhosis are not described in current literature, resulting in a paucity of 

evidence surrounding resource allocation and optimum service design. Furthermore, national data assessing 

the impact of day-case LVP services on wider health economic outcomes have not been described. We 

report healthcare costs, patterns of service use, and place of death outcomes from a nationwide cohort of 

patients who died from cirrhosis with ascites in England between 2013-2015. We explore the relationship 

between demographic, clinical, and service factors (including enrolment in day-case LVP programmes); and 

economic and healthcare outcomes in the LYOL.  
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METHODS 

 

We identified deaths occurring secondary to liver disease in England between 2013-2015 from the Office for 

National Statistics (ONS) mortality database. Cause of death was determined by death certificate data, with 

only deaths relating specifically to liver disease and cirrhosis (as defined by World Health Organisation 

International Statistical Classification of Diseases and Related Health Problems (ICD-10) code)20 included 

in analysis. We linked unique patient identifiers to the English Hospital Episode Statistics (HES) database. 

LVP procedures were identified through descriptive procedure codes (Office of Population Censuses and 

Surveys Classification of Interventions and Procedures, version 4).21 Patients who underwent one or more 

LVP in the LYOL were included in analysis. Healthcare resource group (HRG) codes from each hospital 

episode in the LYOL were linked to their associated national tariff from the 2014-15 financial year to 

provide an estimate of cost (supplementary table 4, appendix page 6 - shows the most commonly occurring 

HRG codes and tariffs within dataset).22 Case selection is summarised in supplementary figure 1 (appendix, 

page 1).  

 

We determined outcome measures prior to analysis, which were defined as follows; 1)Cost: cumulative cost 

of all episode tariffs within the LYOL; 2)Inpatient bed days: number of nights in LYOL spent as an inpatient 

in an acute hospital; 3)Early unplanned readmission (EUR): occurrence of one or more unplanned admission 

within 30 days of discharge from an inpatient episode within the LYOL; 4)Unplanned hospital death 

(UHD): the occurrence of death in hospital during an unplanned admission. Admission type (unplanned vs. 

elective) was included in this outcome measure due to previous criticism of crude place of death as a proxy 

for quality in end-of-life care.14  

 

To investigate the impact of day-case LVP services, we categorised cases into two care groups; day-case 

care (DC) and unplanned care (UC). Patients who attended a day-case LVP service at least once in their 

LYOL were classified as DC, whilst patients who underwent all LVP procedures in their LYOL during an 
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unplanned admission were classified as UC. Among patients enrolled in day-case services, we investigated 

whether the increased use of such services related to proportional changes in outcomes. To assess this, the 

number of LVPs undertaken as a day-case, as a proportion of the total number of LVPs required in the 

LYOL (day-case plus unplanned procedures), was calculated (paracentesis ratio). 

 

For each outcome variable, we controlled for demographic factors (sex, ethnicity, age at death, index of 

multiple deprivation quintile (a relative measure of socio-economic deprivation based on postcode)23, year 

of death), clinical factors (cause of death, place of death, time to death (days between index presentation in 

the LYOL and death)), and healthcare service factors (care group, paracentesis ratio (DC group only), 

number of LVP procedures in LYOL, number of non-LVP episodes in LYOL). In patients with multiple 

liver conditions (e.g. HCC on background of hepatitis C), we attributed a singular aetiology based on 

hierarchical appearance within the death certificate. Demographic data were approximately normally 

distributed and parametric tests were used to determine differences in baseline values between care groups 

(unpaired t-tests to compare continuous variables, and chi-squared tests to compare categorical outcomes). 

 

As is commonly the case, data on costs and resource use (bed days) exhibited significant right skew. To 

address this, a generalised linear model (GLM) was selected. GLMs allow extension of the linear modelling 

framework to dependent variables that are not normally distributed. A Gaussian family was specified based 

on the modified Parks test, with canonical log link function.24 Multivariable logistic regression was used to 

estimate adjusted odds ratios (OR) for having any EUR in the LYOL and UHD. Among patients enrolled in 

a day-case LVP service, we assessed the impact of the paracentesis ratio on outcomes using identical 

methodology. For continuous co-variates within regression models, post-hoc analysis confirmed 

assumptions of linear regression were met. Statistical analysis was carried out using Stata 14.2 (StatCorp, 

TX, USA). 

 

Role of the funding source 
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The funder of the study had no role in study design, data collection, data analysis, data interpretation, or 

writing of the report. The corresponding author had full access to all the data in the study, and all authors 

had final responsibility for the decision to submit for publication. 
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RESULTS 

 

Unadjusted results 

13,818 people who died from liver disease and underwent LVP within their LYOL were identified, 

representing 30.8% of all liver related deaths in England between 2013-2015. 73,858 admissions and 

127,495 unique episodes were included in analysis. Mean age at death was 61.9 (standard deviation (SD) 

13.0). 9,125/13,818 (66.1%) of the population were male, and 11,512/13,818 (83.3%) of white British 

ethnicity. ArLD was the most common cause of death (6,376/13,818, 46.1%). Deprivation was positively 

skewed, with 4,059/13,818 (29.4%) of deaths occurring within the most deprived economic quintile 

compared with 1,869/13,818 (13.5%) within the least deprived.23 The mean total cost of hospital care per 

person in the LYOL was £21,113 (SD 16,881), equating to an average cost of £7,718 per month of care 

received (i.e. mean cost per month between index presentation in the LYOL and death). A mean of 35.2 

days (SD 33.4) were spent as a hospital inpatient in the LYOL, equating to a mean of 33.2% of days 

between index presentation in the LYOL and death. Excluding index admissions, 17,888/34,068 (52.5%) of 

emergency admissions within the LYOL occurred within 30 days of a previous discharge. 10,045/13,818 

(72.7%) of deaths occurred during an unplanned hospital admission. Of the 2,464/13,818 (17.8%) of patients 

who only had one admission in the LYOL, 2,063/2,464 (83.7%) died during that admission. Unadjusted 

comparison between care groups demonstrated a lower proportion of ArLD, a higher proportion of HCC, a 

higher LVP burden, and a longer average time between index presentation and death in the day-case group. 

Table 1 summarises unadjusted results and population demographics, and provides baseline comparisons of 

care groups. 

 

Cost in the LYOL 

Table 2 summarises GLM outputs for cost and bed days. Variables with the highest associated reductions in 

cost were HCC (-£4,505; 95%CI -£5,137, -£3,872; p<0.0001), enrolment in a day-case LVP service (-

£4,240; 95%CI -£4,829, -£3,651; p<0.0001), and death occurring outside a hospital or care home (death at 
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home; -£2,275; 95%CI -£2,871, -£1,679; p<0.0001, death in a hospice; -£1,250; 95%CI -£2,143, -£357; 

p=0.006). Cost correlated positively with rising socio-economic deprivation, increasing LVP requirement, 

and number of hospital episodes. 

 

Inpatient bed days 

The variables associated with the fewest inpatient bed days in the LYOL were enrolment in a day-case LVP 

service (-16.98 days; 95%CI -18.45, -15.51; p<0.0001), HCC (-10.30 days; 95%CI -11.88, -8.72; p<0.0001), 

and death at home (-3.87 days; 95%CI -5.35,-2.38; p<0.0001). Death occurring in a care home was 

associated with significantly more inpatient bed days in the LYOL (18.37 days ; 95%CI 16.01, 20.73; 

p<0.0001).  

 

Early unplanned readmission 

Adjusted odds ratios, demonstrating the effect of independent variables on the probability of EUR and UHD, 

are shown in table 3. Enrolment within a day-case LVP service was the principal factor affecting the 

probability of EUR within the LYOL (OR 0.35; 95%CI 0.31,0.40; p<0.0001). Non-white ethnicity (OR 

1.22; 95%CI 1.08, 1.36; p=0.001) and viral liver disease (OR 1.42; 95%CI 1.10, 1.83; p=0.006) were 

associated with an increased probability of EUR, however the magnitude of their effect was smaller. As 

LVP requirement increased, so too did risk of EUR within the LYOL. The differential impact of day-case 

care on odds of EUR in the LYOL reduced as LVP requirement increased (figure 1).  

 

Unplanned hospital death 

 Death caused by HCC and enrolment in a day-case LVP service and were the factors most strongly 

associated with a reduced odds of UHD (HCC: OR 0.16; 95%CI 0.14,0.18; p<0.0001; day-case care: OR 

0.31; 95%CI 0.27,0.34; p<0.0001;). Probability of UHD increased with worsening socio-economic 

deprivation, non-white ethnicity, increasing LVP requirement, and a younger age at death. Supplementary 
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figure 2 (appendix page 2) demonstrates the relationship between cause of death and age, on the adjusted 

probability of UHD. 

 

The impact of increasing the proportion of day-case care 

Among patients enrolled in a day-case LVP service, the relationship between the proportion of care received 

in a day-case setting (paracentesis ratio) and aforementioned outcomes was explored. A summary of outputs 

from the two GLM models from this subgroup (cost, inpatient bed days) is shown in supplementary table 1 

(appendix page 3), and the two logistic models (odds of i)EUR, ii)UHD) in supplementary table 2 (appendix 

page 4). Figure 2 demonstrates graphically the relationships between paracentesis ratio and outcomes. An 

increasing proportion of day-case care (i.e. a higher paracentesis ratio) correlated with significant 

improvements in each outcome.  
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DISCUSSION 

 

This is the first study to use national level data to analyse cost, patterns of hospital usage, and place of death 

among patients dying from cirrhosis. We demonstrate high economic and health service burdens in the 

LYOL, and highlight strong associations between improved outcomes and day-case models of care. Our 

costings quote the sum of all potentially chargeable HRG tariffs in the LYOL, however the true cost to 

hospitals is likely to be substantially higher. 52.5% of repeat admissions occurred within 30 days of prior 

discharge – none of which would have been reimbursed within the NHS.4 The wider opportunity costs to 

hospitals, including staff time, bed capacity, and lost revenue from reimbursable admissions, are also not 

reflected in these data. The early re-admission rate of 52.5% is higher than other estimates in the literature,6-8 

which may relate to increased disease severity within the LYOL. 

 

Attendance at a day-case service was associated with highly significant improvements in all outcomes. 

Compared to patients receiving exclusively unplanned care, enrolment in a day-case LVP service within the 

LYOL was associated with lower healthcare costs, fewer inpatient bed days, a lower likelihood of EUR, and 

a reduced probability unplanned hospital death. Furthermore, among patients attending day-case units, a 

‘dose-response’ relationship was seen; with improvements in outcome correlating with the proportion of 

LVPs performed in a day-case setting. Our findings are consistent with the associated reductions in cost and 

bed-occupancy reported by individual UK centres which have introduced nurse-led LVP services.19 In 

addition to cost and resource benefits, Chivenge et al also describe the potential for day-case LVP services 

to proactively introduce palliative care and advance care planning for patients in whom curative options 

have been exhausted.18 Such elements of care may have contributed to the reduced incidence of UHD in the 

day-case group.   

 

The potential for day-case services to improve outcomes in patients with cirrhosis has previously been 

described. Morando et al prospectively randomised 100 patients with cirrhosis and RA to either ‘standard 
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outpatient care’ or ‘care management check-up’ groups following discharge from their index admission.25 

Patients in the intervention group were proactively followed up through a day-case unit, receiving regular 

planned multidisciplinary input. Significant improvements in costs, readmissions and mortality were 

observed over the one-year follow up period. An Australian study, which prospectively assigned 60 patients 

with cirrhosis to a chronic disease management programme or usual care, however, failed to demonstrate 

improvements in admission rates or quality of life.26 Within our study, baseline differences between day-

case and unplanned care groups undoubtedly exist; notably the reduced prevalence of ArLD, higher LVP 

requirement, and longer time between index presentation and death in the day-case group. Whilst 

multivariable regression corrects for these factors statistically, the two groups may exhibit fundamentally 

differing illness trajectories and healthcare behaviours. Nonetheless, the substantial and significant 

improvements associated with day-case models of care provide compelling evidence to support their wider 

adoption across the UK. Whilst an investment in services, for example through growth, training, and 

development of the hepatology specialist nurse workforce, may be required to achieve this; the potential 

longer term economic and clinical benefits are clear. 

 

Deaths caused by HCC were associated with lower costs, fewer inpatient bed days, and a highly significant 

reduction in the odds of unplanned hospital death when compared to deaths caused by non-malignant liver 

diseases. Whilst the reasons for this cannot be extrapolated from our data, potential explanations are 

nonetheless worthy of discussion. Extensive and unresolved supportive and palliative care needs have been 

widely reported among patients dying from non-malignant organ failures.27 Despite shifts in national policy 

and legislature, inequities in the availability of specialist palliative care services for patients with non-

malignant disease are recognised, and a disproportionately low percentage of deaths occur in a hospice 

environment.28 Palliative care services are seldom accessed by patients with non-malignant liver disease, 

with interventions typically limited to inpatient end-of-life care for a minority of patients.11,12 Timely 

palliative care is cost effective and can curtail futile and expensive interventions at the end of life.29 Whilst 

definitions of curability and utilisation of ‘best supportive care’ approaches are clearly embedded into 
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international guidelines for the management of HCC,30 prediction of irrevocable decline in non-malignant 

liver disease is arguably more difficult. For patients with non-malignant liver diseases who have a poor but 

uncertain prognosis, wider utilisation of novel models of care which afford parallel access to both disease 

modifying interventions and palliative care may be required.10,31 

 

Consideration of inherent limitations within our data is necessary to inform its interpretation. Issues with the 

accuracy and completeness of death certificate data have been reported.32 Furthermore, HES are based on 

coding typically performed by non-clinical staff, which may have adversely affected data quality. One may 

have expected the proportion of patients with cirrhosis undergoing LVP in the LYOL (30.8%) to be higher 

(ascites develops in ⁓60% of patients with compensated cirrhosis over 10 years).33 A nationwide, US study 

of hospital admissions related to cirrhotic ascites reported that diagnostic paracentesis was undertaken in 

51% of cases,34 however, there are no comparable studies with which to compare incidence of LVP. 

Although LVP is only required in cases of severe ascites, omissions in HES coding may have resulted in 

some patients not being captured within our dataset. Disease severity (e.g. model for end-stage liver disease 

score), and co-morbidity have been shown to independently impact upon readmission rates and resource 

use.7,8 We used data from the LYOL among a cohort who died from cirrhosis, indicating a universally 

advanced disease stage; however, our dataset does not include these specific factors, nor the wider facilities 

available at individual healthcare institutions, which weakens the level of adjustment.  Nonetheless, to our 

knowledge, this study represents the largest analysis of cost and healthcare utilisation in the LYOL among 

patients with cirrhosis to date, and is unique in its consideration of outcomes at the end of life. It provides 

insight into clinical, demographic, and organisational factors impacting resource use and care quality, and 

affords powerful data to support the cost-effective transformation of current services.  

 

This study raises many questions which require further exploration. The benefits associated with day-case 

care could plausibly be enhanced through the redirection of services away from the acute hospital and 

towards the community, particularly towards the end-of-life. Whether such benefits would be offset by the 
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‘economies of scale’ afforded by secondary care is however debateable, and pilot studies exploring potential 

models of nurse-led, community care are warranted. These may include integration of palliative care 

measures in appropriately identified patients. Our study focussed on day-case services for patients requiring 

LVP, however the development of similar models of care for patients with other complications of cirrhosis 

also merits attention. Among patients enrolled in day-case services, we demonstrate associations between an 

increasing proportion of procedures performed in a day-case setting (paracentesis ratio), and improved 

outcomes in the LYOL. The paracentesis ratio may reflect an auditable surrogate of care quality, however 

prospective assessment and validation of this measure is required. Finally, the 14.9% of patients who died 

during their only hospital contact was alarming, and suggestive of sub-optimal and inequitable access to care 

among a significant minority of patients with cirrhosis. Targeted models of screening for cirrhosis in high 

risk populations may be required in the future to redress this inequality.  
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CONCLUSION 

 

The typical model of secondary care focusses upon reactive responses to urgent issues, as opposed to 

proactive management of chronic disease.35 Cirrhosis is associated with particularly high symptomatic and 

economic burdens, and represents a condition where changing models of care delivery may confer 

considerable benefit; particularly towards the end of life. Day-case services are associated with lower costs, 

reduced pressure on acute hospital services, and better outcomes towards the end of life, and are likely to 

reflect a superior model of care for patients with ascites.    
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