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Purpose: The utility of the EuroQol Group 5 Dimension (EQ-5D) measuring health-related quality of life (HRQoL) has been verified;
however, knowledge gaps remain concerning predictive performance in cirrhosis. We aimed to identify the optimal threshold for risk
stratification and the pronounced domain in the EQ-5D linked to inferior outcomes.

Patients and Methods: The X-tile project was used to obtain a threshold, considering the composite outcome of 1-year all-cause
mortality or readmission. A restricted cubic spline (RCS) was performed to test the non-linear relationship between the EQ-5D utility
value and the primary outcome. Six multivariate Cox regression models incorporating EQ-5D utility value and each of the five
domains were constructed.

Setting/Participants: Totally, 420 patients with cirrhosis were recruited.

Results: The median utility value of the study population was 0.77 and 59.8% reported impairment in minimal one EQ-5D domain.
RCS indicated a linear relationship between the utility value and composite inferior outcome. X-tile pinpointed a utility value of 0.59
stratifying populations into high- and low-risk groups based on the outcome. Inpatients with cirrhosis and deteriorated HRQoL (utility
value <0.59) were at higher risk of death or readmission (adjusted HR: 2.18, P < 0.001). Furthermore, mobility and usual activities
were the most pronounced domains associated with composite inferior outcome.

Conclusion: A utility value <0.59 can identify cirrhotic inpatients exhibiting compromised HRQoL and mortality/readmission risk. It
is tempting to reverse the decreased HRQoL by applying longitudinal measurements and keeping surveillance on utility value, while
interventions appear to mainly focus on improving mobility and usual activities.
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Introduction

It should be clinically noted that the global burden of liver cirrhosis continues to rise, evident by 1.48 million cases of death in
2019, accounting for an increase of 8.1% relative to those in 2017." Furthermore, concerns have also been addressed by steep
increase in public health burden attributed to cirrhosis and other chronic liver diseases. In 2019, the percentage of disability-
adjusted life year (DALY) for cirrhosis ranked 12th responsible for 2.8% of all diseases and pathological entities among
populations aged from 25 to 49 years.” Although the DALY for HBV/HCV cirrhosis decreased from 2010 to 2019, a rapidly

increasing trend of alcohol-associated and metabolic dysfunction-associated steatotic liver disease (MASLD) cirrhosis is
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anticipated wherein the latter may construct mainstream in the near future due to the epidemic of obesity and diabetes mellitus.’
Moreover, accumulating evidence suggests that there is an increasing trend in the age of patients with cirrhosis around China.*
Another report derived from China’s Disease Surveillance Points system clearly reveals a substantial proportion of end-stage liver
disease cases with the average age of death at 63.37 years, in particular, cirrhosis at 62.32 years and liver cancer at 63.57 years.’
These findings are in alignment with a recent nationwide survey in Japan, implicating a mean age approximately 2 years older
when comparing patients between 2015 and 2017 to patients between 2008 and 2010 (68.2 years vs 66.4 years).” Notably, all
healthcare facilities and practitioners are supposed to face a grave situation since the “real” disease burden of cirrhosis is currently
underestimated. From economic and health resource perspectives, hospitalization costs, admission rates, and median length of
stay tend to increase, according to the latest report derived from the National Inpatient Sample data.® Beyond traditional disease
complications, it is also crucial to take other psychophysiologic perturbations or multidimensional parameters into account with
the purpose of enhancing therapeutic approaches and medical care in the context of cirrhosis.’

Ensuring that patients with serious illnesses receive patient-centered care is a cornerstone of medical care. To specify and
streamline this care to be patient-centered, a prerequisite refers to what matters to the patients.'® Accordingly, patients’ health-
related quality of life (HRQoL), a key determinant of patient-reported outcomes, is of increasing interest for its clinical importance
and prognostic role in a wide range of advanced chronic liver disease.'' Actually, the cirrhosis-dictated health burden has proven
to be amplified by its considerable impact on HRQoL, arising from a spectrum of physical, psychological, and social insults
caused by cirrhosis and corresponding treatment. There are two mainstays for assessing HRQoL in the realm of hepatology:
disease-specific instruments (chronic liver disease questionnaire etc.) and generic preference-based instruments. The EuroQol
Group 5 Dimension (EQ-5D) is a representative tool with definite simplicity, validity, and reliability. Finally, EQ-5D is advocated
and recommended by the health technology assessment national agency, which is beneficial in close connection with participants’
survival status, sufficient sensitivity to detect deteriorated health status, and usage to facilitate healthcare decision-making.'*

Previous studies have used EQ-5D to evaluate HRQoL in various liver diseases;'> '® however, there is a lack of an
outcome-based threshold to stratify patients with cirrhosis into distinct risk groups. Identification of such threshold may
shed light on comparison between different diseases regarding relative impact, accurate appraisal of influencing HRQoL
domain and precision medicine tailored to individual patient’s needs.'” Without the aforementioned information, it is
impractical to provide prompt and effective intervention for this vulnerable population as well as direct treatment and
management. In this study, we aimed to (1) elucidate the optimal threshold pertinent to the EQ-5D utility value for risk
stratification and (2) elaborate on the most pronounced domain in the EQ-5D survey linked to inferior outcomes.

Materials and Methods
Study Population

The current study population comprised patients with cirrhosis hospitalized at the Department of Gastroenterology and
Hepatology, Tianjin Medical University General Hospital from 2018 to 2022. The inclusion criteria were as follows: (1) age
>18 years, (2) diagnosis of cirrhosis according to clinical features plus at least one of histopathology, radiology, endoscopy, or non-
invasive elastography findings, and (3) informed consent for participation. The exclusive criteria were as follows: (1) concomitant
acute-on-chronic liver failure (ACLF), (2) intra- or extra-hepatic malignancies, (3) serious hepatic encephalopathy (West Haven
grade >2), and (4) denial of regular follow-up (Figure S1). ACLF definition adheres to the guideline constructed by the Asian
Pacific Association for the Study of the Liver, incorporating coagulation abnormalities (prothrombin time-international normal-
ized ratio (PT-INR) >1.5) and jaundice (total bilirubin >85umol/L) complicated by physical examination-determined ascites and/
or hepatic encephalopathy within 4 weeks in the context of chronic liver disease or cirrhosis.'® Acute decompensation covers the
presence of any of the following events or combined: ascites, which is clinically evident determined by radiological examination
or physical examination in terms of the International Ascites Club classification,' grading of the hepatic encephalopathy in terms
of the West Haven Criteria and esophagogastric variceal bleeding determined on endoscopy.”*?! The present study protocol was
reviewed and approved by the ethics committee of Tianjin Medical University General Hospital (IRB-YX-004-01). All
investigating procedures were conducted in accordance with the Declaration of Helsinki, and written informed consent was
obtained from all participants included in the study.

552 https: Clinical Interventions in Aging 2024:19

Dove!


https://www.dovepress.com/get_supplementary_file.php?f=444842.docx
https://www.dovepress.com
https://www.dovepress.com

Dove Hui et al

Data Collection

For each participant, the following clinical features and biochemical parameters were retrieved: demographics (ie, age,
sex), body mass index (BMI), cirrhosis etiology (ie, chronic viral infection, alcohol-associated liver disease, autoimmune
liver disease, cholestatic liver disease, MASLD and cryptogenic reasons), cirrhosis-related complications (ie, esophago-
gastric variceal bleeding, ascites, hepatic encephalopathy), laboratory data (ie, sodium, potassium, albumin, alanine
aminotransferase, alkaline phosphatase (ALP), total bilirubin, platelet, hemoglobin, creatinine and PT-INR). In this sense,
several scoring systems specific to liver disease severity (ie, Child-Turcotte-Pugh (CTP) class/score, Model for End-stage
Liver Disease (MELD) score and MELD-sodium (MELD-Na) score) were calculated.

Outcomes

In this study, we defined a composite inferior outcome covering 1-year all-cause mortality or readmission. This setting was
built on account of retrieving sufficient numbers of events for appropriate statistical analysis and its intimate connection
with the healthcare burden, in addition to health resource utilization in the context of cirrhosis. This selection conforms to
previous report; avoidance of unplanned hospitalization definitely leverages cost benefits on any healthcare system.?

Quality of Life Instrument

To evaluate HRQoL, we used the EQ-5D-3L, which belonged to a well-built tool estimating quality-of-life characterized
by generic and preference-based features (Figure S$2).* This survey was conducted within 48 hours of index hospitaliza-
tion. The EQ-5D items consist of five domains: mobility, self-care, usual activities, pain, and anxiety/depression. The
three response levels/categories indicated no problems, some problems, or extreme problems in each domain. A total of
243 possible combinations were constructed to shape the individual health state. Accordingly, a unique health state can
be linked to a preference-weighted score, namely utility value, based on direct utility elicitation from general population
samples. Moreover, the EQ-5D utility value derives from a country-dictated level, previously constructed by applying the
trade-off method, and represents the whole preference of a particular country. In our study, we retrieved the utility value
calculated from the representative Japanese-specific population setting owing to high comparability between these two
East Asian countries.”* The utility values ranged from 0 to 1.00, with 0 equivalent to death and 1.00 equivalent to perfect
health; a negative utility value corresponded to worse health state relative to the death.

Optimal Threshold Estimation

The X-tile project was employed to build a single global estimation of each possible modality to categorize the study
population into high- and low-level expressions pertaining to predefined biomarkers. Moreover, X-tile manipulation can
leverage a robust statistical analysis by dividing the single cohort into primary and validation subsettings to retrieve the
best P value estimation when the aforesaid manipulation is practically unavailable.*’

Statistical Analysis

SPSS 23.0 software or R 3.3.2 package was used for statistical analysis. The median was regarded as the central tendency
parameter (interquartile range) for continuous variables, and proportions for categorical variables. Inter-group comparisons were
performed using the Mann—Whitney U-test for continuous variables, and 2 or Fisher’s exact test for categorical variables.
Variables with statistical significance in the univariate Cox regression analysis were included in multivariate models. Six
prediction models were established incorporating EQ-5D utility value dichotomization or each domain in the EQ-5D.?® The non-
linear relationship between EQ-5D utility values and the likelihood of unfavorable outcome was demonstrated using a restricted
cubic spline (RCS) with three knots at the 10th, 50th, and 90th percentiles.?” Survival analysis was performed using the Kaplan—
Meier graph alongside Log rank test. A two-tailed P value <0.05 was considered as statistically significant.

Results
HRQoL data from 420 patients with cirrhosis were included in this study (Table 1). The median age of the study
population was 64 (57, 69) years, of which 50% were male (n = 210). The major cirrhosis-related complications included
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Table | Hospital Cirrhotic Inpatients’ Baseline Characteristics (n = 420)

Total (n = 420) EQ-5D Utility EQ-5D Utility P
Value <0.59 (n = 76) Value>0.59 (n = 344)

Age (years) 64 (57, 69) 67 (60, 71) 63 (57, 69) 0.010
Gender, n (%) 0311

Male 210 (50.0) 42 (55.3) 168 (48.8) 0.149

Female 210 (50.0) 34 (44.7) 176 (51.2)
BMI (kg/m?) 23.9 (20.7, 27.0) 22.6 (185, 25.4) 242 (21.0, 27.2) 0.001
Etiology, n (%) 0.377

Viral infection 102 (24.3) 16 (21.1) 86 (25.0)

Alcohol-associated 95 (22.6) 17 (22.4) 78 (22.7)

AlLD/cholestatic 132 (31.4) 21 (27.6) 111 (32.3)

Cryptogenic/MAFLD 91 (21.7) 22 (28.9) 69 (20.0)
EGVB, n (%) 297 (70.7) 47 (61.8) 250 (72.7) 0.070
Ascites, n (%) 250 (59.5) 57 (75.0) 193 (56.1) 0.002
Hepatic encephalopathy, n (%) 28 (6.7) 8 (10.5) 20 (5.8) 0.136
CTP score 7(6,9) 8 (6, 9) 7(6,9) 0.224
CTP class, n (%) 0.226

A 141 (33.6) 21 (27.6) 120 (34.9)

B+C 279 (66.4) 55 (72.4) 224 (65.1)
MELD 85 (5.0, 11.5) 8.2 (4.8, 10.8) 8.6 (5.1, 11.7) 0.268
MELD-Na 9.7 (6.1, 12.9) 9.3 (5.8, 12.6) 9.9 (6.3, 12.9) 0.347
Na (mmol/L) 140 (138, 142) 139 (136, 141) 140 (138, 142) 0.001
K (mmol/L) 3.8 (3.5 4.1) 37 (34, 4.1) 39 (3.5 4.1) 0.326
Albumin (g/L) 28 (25, 32) 28 (25, 32) 28 (25, 32) 0.518
ALT (U/L) 22 (15, 37) 20 (15, 42) 23 (15, 36) 0.326
ALP (U/L) 89 (67, 138) 106 (75, 167) 88 (65, 129) 0.028
TBIL (umol/L) 21.3 (14.0, 35.6) 22.1 (13.3, 35.6) 20.9 (14.0, 36.0) 0.777
Platelet (1079/L) 85 (59, 124) 106 (60, 144) 82 (59, 118) 0.033
Hemoglobin (g/L) 88 (71, 110) 87 (63, 144) 88 (72, 112) 0.068
Creatinine (umol/L) 59 (49, 73) 65 (54, 105) 59 (48, 72) 0.014
PT-INR 1.3 (1.2, 1.4) 1.3 (1.2, 1.5) 1.3 (1.2, 1.4) 0.509
Utility value 0.77 (0.65, 1.00) 0.37 (0.18, 0.53) 0.80 (0.71, 1.00) <0.001
Death or readmission, n (%) 179 (42.6) 51 (67.1) 128 (37.2) <0.001

Abbreviations: EQ-5D, EuroQol Group 5 Dimension; BMI, body mass index; AILD, autoimmune liver disease; MAFLD, metabolic dysfunction-
associated steatotic liver disease; EGVB, esophagogastric variceal bleeding; CTP, Child-Turcotte-Pugh; MELD, Model for End-stage Liver Disease; Na,
sodium; K, potassium; ALT, alanine aminotransferase; ALP, alkaline phosphatase; TBIL, total bilirubin; PT-INR, prothrombin time-international normal-

ized ratio.

esophagogastric variceal bleeding in 70.7% (n = 297) and ascites (n = 250) in 59.5% patients. Looking into liver disease
severity, the majority of hospital inpatients were ranked as CTP class B&C (n = 279, 66.4%), while the median MELD
score and MELD-Na score were 8.5 (5.0, 11.5) and 9.7 (6.1, 12.9), respectively. The median EQ-5D utility value was
0.77 (0.65, 1.00) and 59.8% (n = 251) reported impairment in minimal one EQ-5D domain. During the follow-up period,
we recorded 179 episodes concerning all-cause mortality or readmission (42.6%).

Next, stratification using the X-tile project revealed an optimal threshold of 0.59 in relation to the composite inferior outcome
(Figure S3). As depicted in Table 1, patients with EQ-5D utility value <0.59 had lower levels of BMI, higher proportions of
ascites, lower levels of sodium, higher levels of ALP, higher levels of platelet, higher levels of creatinine as compared to those with
utility value >0.59.

In the univariate analysis, the significant risk factors associated with 1-year all-cause mortality or readmission were
CTP score, serum sodium, ALP, albumin, total bilirubin, creatinine, and EQ-5D utility value (Table 2). Subsequently,
multivariate Cox regression models were constructed based on significant findings with regard to univariate analysis
incorporating the EQ-5D utility value or one of the five EQ-5D domains (exclusion of overlapped parameters within the
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Table 2 Univariate and Multivariate Cox’s Regression Analyses for |-Year All-Cause Mortality or Readmission

Variable Univariate Analysis Multivariate Analysis
HR 95% ClI P HR 95% ClI P

Age (years) 1.01 0.99, 1.02 0.428
Sex, n (%)

Male 1.30 0.96, 1.74 0.086

Female Ref
BMI (kg/m?) 1.00 0.96, 1.03 0.749
Ascites (yes vs no) 1.36 1.00, 1.85 0.051
CTP score 1.10 1.02, 1.19 0.018 1.10 1.01, 1.21 0.033
Hemoglobin (g/L) 1.00 1.00, 1.00 0.073
Platelet (1079/L) 1.00 1.00, 1.00 0.231
Na (mmol/L) 0.96 0.94, 0.98 0.001 0.97 0.94, 1.00 0.034
K (mmol/L) 0.99 0.94, 1.04 0.577
ALP (U/L) 1.00 1.00, 1.00 <0.001 1.00 1.00, 1.00 <0.001
Albumin (g/L) 0.96 0.93, 0.97 0.004
TBIL (umol/L) 1.00 1.00, 1.01 0.004
PT-INR 0.99 0.94, 1.05 0.693
Creatinine (umol/L) 1.00 1.00, 1.01 0.001 1.00 1.00, 1.01 0.012
Utility value

<0.59 2.63 1.89, 3.64 <0.001 2.18 1.53, 3.10 <0.001

>0.59 Ref

Abbreviations: HR, hazard ratio; Cl, confidence interval; BMI, body mass index; CTP, Child-Turcotte-Pugh; Na, sodium; K, potassium; ALP,
alkaline phosphatase; TBIL, total bilirubin; PT-INR, prothrombin time-international normalized ratio.

CTP score). By adjusting for CTP score, serum sodium, ALP, and creatinine, compromised HRQoL indicative of EQ-5D
utility value <0.59 (HR: 2.18, 95% confidence interval (CI): 1.53, 3.10, P <0.001) remained independently associated
with the composite inferior outcome. This tendency was also maintained for the other two models by incorporating
respective EQ-5D domains, that is, mobility (HR: 2.16, 95% CI: 1.37, 3.41, P = 0.001) and usual activities (HR: 1.78,
95% CI: 1.12, 2.80, P = 0.015) (Figure 1). To ascertain the validity of our findings, we applied RCS analysis to illuminate

Variables Adjusted HR  Hazard ratio 95%Cl P

Mobility 2.16 —— [1.37, 3.41] 0.001

Self-care 1.19 ——— [0.72, 1.97] 0.504

Usual activities 1.78 ——A [1.12,2.80] 0.015

Pain 1.44 H—— [0.96, 2.15] 0.077

Anxiety/depression 1.15 —— [0.76, 1.73] 0.519
I 1 I 1 1 I 1

05 10 15 20 25 30 35 40

Figure | Adjusted HR for |-year all-cause mortality or readmission across HRQolL assessed by each domain of the EQ-5D questionnaire derived from the five models. All
models were adjusted for CTP score, serum sodium, ALP and creatinine.
Abbreviations: HR, hazard ratio; HRQoL, health-related quality of life; EQ-5D, EuroQol Group 5 Dimension; CTP, Child-Turcotte-Pugh; ALP, alkaline phosphatase.
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a linear relationship between continuous EQ-5D utility values and the hazard ratio of indicative composite inferior
outcome (P = 0.461 for non-linearity, Figure 2).

Finally, the survival analysis using the Kaplan—-Meier graph demonstrated that there was a significant difference in the
survival curves between patients with an EQ-5D utility value <0.59 versus >0.59 (Log rank test: P <0.001, Figure 3). The median
survival time was significantly shorter among patients with cirrhosis and compromised HRQoL (182 days vs 365 days).

Discussion

In the present era of patient-reported outcome metrics, there is increasing interest in clarifying the potential role of
HRQoL as an endpoint in clinical trials. However, concerns have been raised regarding the appropriate construct to
assess the quality of life and the resultant optimal threshold for identifying patients at high risk surrounding distinct dire
outcomes. By analyzing a large sample of 420 hospital patients whose HRQoL was measured according to a generic
preference tool EQ-5D utility value, this study indicated that a utility value <0.59 can identify a subset of inpatients with
cirrhosis experiencing both compromised HRQoL and mortality/readmission risk. Moreover, deteriorated mobility and

34 P for non-linearity = 0.461

Hazard ratio

0.25 0.50 0.75 1.00
EQ-5D utility value

Figure 2 Cox regression model for |-year all-cause mortality or readmission. Adjusted HRs are indicated by a solid line and 95% confidence intervals by red color derived
from RCS with 3 knots (P = 0.461 for non-linearity).

Abbreviations: HR, hazard ratio; Cl, confidence interval; RCS, restricted cubic spline.

100
Log-rank test P<0.001
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Figure 3 Survival curves in relation to |-year all-cause mortality stratified by EQ-5D utility value.
Abbreviation: EQ-5D, EuroQol Group 5 Dimension.
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usual activities within the EQ-5D domains were representative defects related to inferior outcomes in the context of
cirrhosis. Collectively, our preliminary findings, to some extent, allow for the designation of clinical trial beneficials and
development of interventive targets when considering EQ-5D-defined HRQoL.

It is highlighted that patients with cirrhosis, particularly those at advanced stages, may struggle in daily lives owing to
high mortality, a considerable burden of physical/psychological deficits and unpredictable disease trajectories.”® On the
other hand, dilemmas do exist since conventional therapies are solely directed towards managing decompensating insults
(ie, hepatic encephalopathy and variceal bleeding), despite many people with cirrhosis experiencing multiple distressing
symptoms that dramatically degrade their HRQoL, physical and social functioning.'®?° More recently, the American
Association for the Study of Liver Diseases has released its expert consensus to operationalize symptom-focused clinical
trial design, aiming at advancement in innovative health care and improvement in better quality of life of this population.®®
In that programmatic paper, one core aspect to be addressed covers the selection and implementation of standard metrics.
Moreover, the selected validated tool/instrument is expected to detect minimally clinically important differences and
facilitate tracing improvements over time. Notably, it is crucial for investigators who intend to instigate clinical trials
exploring disease-modifying interventions to consider the use of comparable measures across populations and studies.”'
Intriguingly, the construct framework of EQ-5D questionnaire appears to meet these needs, as discussed below.

First, both disease-specific and generic instruments have been recommended to achieve holistic assessment of participants’
HRQoL.**** We ascertain that multi-dimensional disease-specific quality of life surveys have advantages in terms of sensitivity to
detect symptomatic perturbations, but they fail to compare the health status of the general population or patients with other
pathological entities, liver- or non-liver-associated. On the contrary, the generic preference-based EQ-5D questionnaire adopted in
the present study can foster making healthcare decisions and weighting intervention benefits advocated by reputative institution,
by getting insights into cirrhosis-dictated HRQoL impact relative to other populations.'? Second, we herein opt to apply the EQ-
5D-3L instead of other generic metrics (eg, SF-36) because it is sufficient shortness as a complement to other routinely reported
data within the execution of clinical studies such as biochemical parameters, clinical scoring scales, and treatment efficacy data.
As a matter of fact, this aspect holds clinical relevance and importance in the collection of massive data, especially when these
programs are conducted by investigators/practitioners. It is noteworthy that 91% of cirrhosis providers complained about
competing demands for time during heavy work load.>* For instance, although SF-36 was capable of identifying more fine
variations concerning HRQoL due to its granular nature, EQ-5D could determine differences influencing participants’ lives.*
Last, a report clearly stated that EQ-5D can be used to measure and monitor altering health status in the context of chronic liver
disease.*® Zoe et al showed the EQ-5D utility index remained static during a follow-up of 12 months following diagnosis.
Responsiveness, which refers to the ability to detect variations within and between participants over time coinciding with changes
in status, is pivotal.’’

To the best of our knowledge, this is the first study to investigate the optimal threshold of EQ-5D utility value to stratify
mortality/readmission risk among hospital patients with cirrhosis; thus, no comparative data are found in the realm of hepatology.
A literature search has revealed similar findings in other populations and disease backgrounds. Berg et al reported that every
increase of 0.1 in EQ-5D scale was indicative of 24% decrease in one-year mortality risk in a cardiology setting.*® Another study
conducted in patients undergoing cardiac resynchronization therapy also revealed that each 10% increase in the visual analogue
scale of EQ-5D corresponded to an 8% decreased all-cause mortality risk.* In addition, Pan et al showed that the EQ-5D-3L index
score was significantly lower in dead community-dwelling older people, and physical-related problems (ie, mobility, self-care,
and usual activities) could serve as better predictors of mortality than psychological defects (ie, depression/anxiety and pain).*’
Accordingly, our results demonstrated that EQ-5D utility value and two domains in relation to physical performance were
independently associated with higher mortality/readmission risk to different magnitudes. We speculate that these reflect the facts
that physical-based domains based on self-report scan capture underestimated health conditions and provide a comprehensive
illustration of physical health, closely linked to poor outcomes.*' Furthermore, these defects are sensitive biomarkers for disease
progression.** Regarding cirrhosis, the advancement and aggravation of this entity is always accompanied by the onset of various
phenotypic manifestations related to malnutrition and physical inactivity like frailty and sarcopenia.*’ Indeed, plenty of studies
have elaborated on the connections between declining HRQoL and nutritional or body composition abnormalities by others and us
among cirrhosis.** ¢ Last, the magnitude of detriments to physical health is not in alignment with those to mental health, leading

to limited predictive capability concerning baseline mental domains.***”
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The results of this study should be interpreted with caution due to these limitations. First, although the study population was
sizable, the single-center nature of the study design may have limited its generalizability. Further prospective studies on multi-
center data are warranted to verify the validity of our preliminary findings. However, the adoption of a generic instrument EQ-5D
alongside distilling the best classification threshold may handle this flaw to a lesser extent. In other words, our proposed utility
value <0.59 is capable of comparing the relative impact between distinct disease and population settings. Second, we lacked data
regarding the longitudinal responsiveness of the EQ-5D utility value, whose temporal changes may serve as more profound issues
adherent to the improvement or deterioration of disease. Finally, selection bias can be anticipated, given the recruitment criteria, to
exclude patients with overt hepatic encephalopathy.

Conclusion

In conclusion, a low EQ-5D-defined utility value can be used to identify patients with cirrhosis who exhibit compromised HRQoL
and mortality/readmission risk. It is imperative to effectively manage declining HRQoL by applying temporal measurements and
monitoring changes in utility value, considering the intimate connection between poor HRQoL and inferior outcomes.
Interventive approaches appear to focus primarily on improving mobility and the usual activities. Moreover, future investigations
are supposed to testify the effectiveness and robustness of our proposed threshold of 0.59.

Abbreviations

EQ-5D, EuroQol Group 5 Dimension; HRQoL, health-related quality of life; ACLF, acute-on-chronic liver failure; RCS,
restricted cubic spline; DALY, disability-adjusted life year; MASLD, metabolic dysfunction-associated steatotic liver
disease; PT-INR, prothrombin time-international normalized ratio; BMI, body mass index; ALP, alkaline phosphatase;
CTP, Child-Turcotte-Pugh; MELD, Model for End-stage Liver Disease; HR, hazard ratio; CI, confidence interval.
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