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Hepatic encephalopathy increases the risk for mortality and hospital readmission in decompensated cirrhotic patients: a prospective multicenter study
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Introduction: Hepatic encephalopathy (HE) affects the survival and quality of life of patients with cirrhosis. However, longitudinal data on the clinical course after hospitalization for HE are lacking. The aim was to estimate mortality and risk for hospital readmission of cirrhotic patients hospitalized for HE.

Methods: We prospectively enrolled 112 consecutive cirrhotic patients hospitalized for HE (HE group) at 25 Italian referral centers. A cohort of 256 patients hospitalized for decompensated cirrhosis without HE served as controls (no HE group). After hospitalization for HE, patients were followed-up for 12 months until death or liver transplant (LT).

Results: During follow-up, 34 patients (30.4%) died and 15 patients (13.4%) underwent LT in the HE group, while 60 patients (23.4%) died and 50 patients (19.5%) underwent LT in the no HE group. In the whole cohort, age (HR 1.03, 95% CI 1.01–1.06), HE (HR 1.67, 95% CI 1.08–2.56), ascites (HR 2.56, 95% CI 1.55–4.23), and sodium levels (HR 0.94, 95% CI 0.90–0.99) were significant risk factors for mortality. In the HE group, ascites (HR 5.07, 95% CI 1.39–18.49) and BMI (HR 0.86, 95% CI 0.75–0.98) were risk factors for mortality, and HE recurrence was the first cause of hospital readmission.

Conclusion: In patients hospitalized for decompensated cirrhosis, HE is an independent risk factor for mortality and the most common cause of hospital readmission compared with other decompensation events. Patients hospitalized for HE should be evaluated as candidates for LT.
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Introduction

Hepatic encephalopathy (HE) is a well-known relevant complication of cirrhosis, and it includes a wide spectrum of neuropsychiatric abnormalities ranging from subclinical alterations to coma (1). Although the prevalence and cumulative incidence of HE are difficult to assess, it has been estimated that 35–45% of patients with cirrhosis could experience overt HE, with an incidence of 11.6 per 100 person-years, rising to 40% by 5 years (2, 3). HE has a significant impact on the risk of hospitalization, accidental trauma, and survival, with a mortality rate of ~60% at 1 year (4–6). HE has a significant impact not only on survival but also on the quality of life of patients and their caregivers, and it is associated with a significant financial burden for healthcare systems, increasing both direct and indirect costs (7–9). Current management strategies include the identification, prevention, and treatment of precipitating factors, the use of lactulose and rifaximin, both as prophylaxis and treatment measures, and finally liver transplantation in patients with end-stage liver disease and recurrent or persistent HE not responding to other treatments (1).

Despite its clinical, social, and economic relevance, data on the impact of HE on the clinical course of patients with decompensated cirrhosis still remain scanty. Particularly, data on the risk for HE recurrence come mainly from small retrospective studies, not specifically designed for this purpose and without a clearly defined inception point. Moreover, although it is well known that a substantial proportion of episodes of HE is related to the presence of precipitating factors, such as constipation, infections, gastrointestinal bleeding, and diuretic overuse, the relative weight of these precipitating events, as well as their prevalence, remain poorly known (10).

Therefore, prospective data collected from a well-defined inception point (i.e., hospitalization for HE with or without a history of HE) evaluating the impact of HE on mortality, the access to orthotopic liver transplant (OLT), and the risk of hospital readmission are lacking. Most of the previously published studies are affected by their retrospective design, the administrative nature of data, or the inclusion of patients with heterogeneous characteristics, in terms of severity of liver disease and characteristics of HE. Moreover, an accurate estimate of the impact of HE recurrence as a decompensation event leading to further hospitalization is relevant, in order to assess the cost-effectiveness of secondary prophylaxis strategies.

This multicenter prospective study, including a cohort of patients with decompensated cirrhosis hospitalized for HE, aimed to estimate the mortality, the rate of access to OLT, and the risk for hospital readmission in patients with HE compared with patients with other decompensation events of cirrhosis.



Materials and methods


Study design and patients

This observational, prospective, multicenter, and investigator-driven cohort study enrolled all consecutive patients with cirrhosis hospitalized for grade ≥ 2 HE [according to the West Haven criteria (11)] at 25 Italian centers between January 2019 and November 2020 (HE group). Another cohort of patients hospitalized for decompensated cirrhosis (i.e., ascites, portal hypertensive bleeding, and jaundice), without HE at the time of hospitalization and during the previous 12 months, observed at the same centers during the same period served as the control group (no HE group).

Exclusion criteria were as follows: (a) age lower than or equal to 17 years; (b) age higher than or equal to 79 years; (c) non-cirrhotic portal hypertension; (d) acute liver failure; (e) psychiatric or neurodegenerative diseases; (f) alteration of mental status not related to HE; and (g) participation to clinical trials evaluating therapeutic interventions for HE.

Participating centers were chosen on the basis of their recognized expertise as high-volume tertiary referral centers for the management of patients with decompensated cirrhosis.

Patient data were recorded by treating clinicians from each participating center at the inception point (i.e., the index hospitalization for HE or other complications of cirrhosis in patients with or without history of liver decompensation). Data were collected in a dedicated and anonymized electronic case report form (CRF), shared by all the participating centers. Demographics, educational level, working activities, body mass index (BMI), etiology of cirrhosis, biochemistry (liver function tests, serum creatinine, sodium, and venous blood ammonia), presence and severity of ascites and HE, Child-Pugh class, model for end-stage liver disease (MELD) and MELD-Na scores, presence and severity of portal hypertension (esophageal and/or gastric varices, portal vein and spleen diameters, portosystemic shunts), portal vein thrombosis, hepatocellular carcinoma (HCC), and previous pharmacological treatments were recorded.

The diagnosis of HE was performed according to the guidelines of American Association for the Study of Liver Diseases and the European Association for the Study of the Liver (12) and by using a flow-chart for differential diagnosis between HE and other causes of neuropsychiatrist alterations, not related to HE (see Supplementary material).

The presence of esophageal and/or gastric varices was evaluated by upper endoscopy. Portal vein and spleen diameters were evaluated by abdominal ultrasound. Porto-systemic shunts and portal vein thrombosis were evaluated by abdominal contrast-enhanced computed tomography (CT), when available. The diagnosis of HCC was performed according to the European guidelines (13).

In the HE group, data on the previous history of HE, the clinical course of previous HE [episodic, recurrent, or persistent, defined according to the International Guidelines (12)], previous hospitalizations, grading of HE according to the West Haven criteria (11), animal name testing (ANT), Glasgow Coma Scale (GCS), duration of HE episode, number and types of precipitating factors, treatments received, and secondary prophylaxis were recorded. The definition of precipitating factors is presented in Supplementary material.

The study was approved by the Institutional Review Board (IRB) of the Fondazione Agostino Gemelli Hospital. Informed consent to participate in the study was acquired according to the following modalities: (a) patients with preserved state of consciousness gave their written consent to participate in the study at the time of enrollment; (b) patients with HE at the time of enrollment who were unable to express consent have been registered as potential candidates without extracting data from the medical record, and a retroactive consent has been collected from the patient at the time of the recovery of cognitive conditions, or from his legal representative in case of persistence of inability to provide consent; (c) for patients who died following the HE episode without expressing consent, an authorization from the ethics committee for the exemption from informed consent for the use of data, were obtained.



Follow-up and outcomes

After the index hospitalization, all patients were followed-up for 12 months or until death or orthotopic liver transplant (OLT). Follow-up protocol included telephone follow-up evaluations performed every month by treating clinicians and medical reviews including physical examination (including assessment of HE and its grading) and biochemistry evaluation every 3 months. During follow-up, causes and dates of hospital readmissions were recorded.

The primary outcome was mortality, with OLT considered as a competing event.

The secondary outcome was hospital readmission for further decompensation events both in the HE and no HE groups. Further decompensation events were defined as HE, ascites, infections, and portal hypertensive bleeding. Infections were defined as spontaneous bacterial peritonitis, urinary tract infections, pneumonia, and bacteremia.



Statistical analysis

Data for continuous variables are expressed as mean (standard deviation) or median (interquartile range). Data for categorical variables are expressed as frequency (percentage).

Mortality and OLT were evaluated by competing risks survival analysis and represented by cumulative incidence function (CIF) (14). Cox cause-specific model was fitted in order to estimate the effect of covariates on mortality. Covariates used for multivariable analyses were chosen based on their significance in the univariate analysis (p < 0.10). Covariates in the final model with a p-value of < 0.05 were considered statistically significant. The results are presented as adjusted hazard ratios (HR) and their 95% confidence intervals (CI). Composite covariates (i.e., Child–Pugh class, MELD) were not included in the multivariable model to avoid collinearity with the individual score items. To take into account the between-center heterogeneity, a multivariable model including the center as a covariate was fitted, with centers categorized according to the number of enrolled patients (10 or less patients, between 11 and 20 patients, and more than 20 patients).

Risk factors for mortality identified by competing risks multivariable analysis were used to generate a prediction rule. The predicted probability of dying was computed for a hypothetical patient, identified by a combination of prognostic factors.

The probability of hospital readmission for further decompensating events was evaluated by competing risks analysis, represented by CIF. In this analysis, the event of interest was the first decompensation event that occurred during the follow-up, leading to hospital readmission.

Details on sample size calculation are presented in Supplementary material.

All analyses were performed in R core Team (version 4.0.3).




Results


Baseline

The study flowchart is shown in Supplementary Figure S1. The final study population included 368 patients (HE group: 112 patients; no HE group: 256 patients), and their baseline characteristics are shown in Table 1. The mean age was 60.4 ± 10.4, and 72% of patients were male. Alcohol-related liver disease was the most common etiology (38%), followed by HCV infection (15%). Most of the patients had Child–Pugh classes B and C (43 and 39%, respectively), and the mean MELD score was 17.8 ± 7.6. Esophageal varices were present in 72% of patients. CT scan was available in 213 patients, and porto-systemic shunts and portal vein thrombosis were found, respectively, in 42% and 20% of patients who underwent CT scan.


TABLE 1 Baseline characteristics of 368 cirrhotic patients admitted to hospital for hepatic encephalopathy (HE) (HE group) or for other decompensating events (no HE group).
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Compared with the no HE group, patients in the HE group were significantly older, more frequently male, and they had a significantly poorer nutritional status (lower BMI and albumin levels). The HE group displayed signs of more advanced liver disease, as shown by a significantly higher prevalence of Child–Pugh class C and higher MELD and MELD-Na scores. Venous blood ammonia levels were significantly higher in the HE group compared with the no HE group. Porto-systemic shunts and TIPS were significantly more frequent in the HE group.

The main clinical features and treatments of the HE group are shown in Table 2. Most of the patients (59%) had a previous history of HE, which was episodic in 13%, recurrent in 42%, and persistent in 4% of patients. Conversely, 41% of patients were at the first HE episode. At least one precipitating factor was identified in 89 patients (79.5%). The most common precipitating factors were constipation (29.5%), infections (20.5%), and diuretics overuse (17%). Most of the patients (65%) had grade 2 HE, median ANT was 6, and median GCS was 14. The most common treatments used were lactulose (oral and enema in 72% and 53% of patients, respectively) and rifaximin in 67% of patients. The median duration of the HE episode was 1.8 days. During hospitalization, HE resolved in 92.8% of patients and recurred in 4.5% of patients, while 2.7% of patients died. Most of the patients (81%) received secondary prophylaxis, including rifaximin in 73% and non-absorbable disaccharides in 61% of patients.


TABLE 2 Clinical features and treatments in 112 cirrhotic patients hospitalized for hepatic encephalopathy (HE group).
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Outcomes
 
Mortality

Outcomes during follow-up are shown in Table 3. In the whole cohort, 94 patients (25.5%) died and 65 patients (17.7%) underwent OLT. Cumulative probabilities of death and OLT are shown in Supplementary Figure S2. Six- and twelve-month probabilities of death were 22.4% and 29.1%, respectively, and 6- and 12-month probabilities of OLT were 14.9% and 21.2%, respectively.


TABLE 3 Outcomes of 368 hospitalized patients with decompensated cirrhosis according to the presence or absence of hepatic encephalopathy (HE).
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In the HE group, 34 patients (30.4%) died and 15 patients (13.4%) underwent OLT. In the no HE group, 60 patients (23.4%) died and 50 patients (19.5%) underwent OLT. Figure 1 showed probabilities of death in the HE and no HE groups. Six- and twelve-month probabilities of death were higher in the HE group [34.3% (95% CI 30.4–37.5%) and 40.8% (95% CI 38.4–43.2%), respectively] than in the no HE group [18.7% (95% CI 14.8–21.3%) and 26.3% (95% CI 22.4–28.5%), respectively]. Six- and twelve-month probabilities of OLT were 10.0% (95% CI 8.8–13.4%) and 16.3% (95% CI 13.8–17.9%) in the HE group, respectively, and 16.5% (95% CI 12.4–17.8%) and 22.9% (95% CI 19.8–24.8%) in the no HE group (Supplementary Figure S3).
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FIGURE 1
 Mortality of 368 cirrhotic patients admitted to hospital for hepatic encephalopathy (HE group) or other decompensating events (no HE group).


Univariate analysis of risk factors for death and OLT is presented in Supplementary Table S1. In the multivariable model, four variables were independently associated with mortality as follows: age (HR 1.03, 95% CI 1.01–1.06, p = 0.018), HE (HR 1.67, 95% CI 1.08–2.56, p = 0.020), sodium (HR 0.94, 95% CI 0.90–0.99, p = 0.013), and presence of ascites (HR 2.56, 95% CI 1.55–4.23, p = 0.012) (Table 4). Similar results were obtained when HE status was codified as first or episodic HE (i.e., patients at first HE episode or with a history of episodic HE. HR 1.82, 95% CI 1.02–3.27, p = 0.043) and recurrent or persistent HE (HR 1.80, 95% CI 1.05–3.10, p = 0.034), with the no HE group as reference (Table 4). Moreover, age (HR 1.03, 95% CI 1.01–1.05, p = 0.031), HE (HR 1.62, 95% CI 1.01–2.58, p = 0.043), ascites (HR 2.75, 95% CI 1.59–4.76, p < 0.001), and sodium (HR 0.95, 95% CI 0.91–0.99, p = 0.019) were confirmed as independent predictors of mortality when covariates significantly different between the HE and no HE groups, and potentially affecting survival was included in the multivariate model [i.e., male sex (HR 1.26, 95% CI 0.75–2.09, p = 0.379), BMI (HR 0.99, 95% CI 0.95–1.04, p = 0.784), HCC (HR 1.37, 95% CI 0.78–2.39, p = 0.273), TIPS (HR 0.67, 95% CI 0.18–2.54, p = 0.553), hemoglobin (HR 1.02, 95% CI 0.91–1.14, p = 0.723), GGT (HR 1, 95% CI 0.99–1.01, p = 0.058), albumin (HR 1.02, 95% CI 0.69–1.49, p = 0.936), and porto-systemic shunts (HR 0.93, 95% CI 0.57–1.52, p = 0.765)] (Supplementary Table S2).


TABLE 4 Risk factors for mortality and liver transplant in the whole cohort of cirrhotic patients (n = 368) hospitalized for decompensating events and in 112 patients hospitalized for hepatic encephalopathy (HE group) by multivariable competing risks analysis.
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Supplementary Figure S4 shows the predicted probabilities of death in four different patient profiles according to the presence of HE and/or ascites. In patients without HE and ascites, 6- and 12-month probabilities of death were 11.3% and 15.5%, respectively; in patients with HE and without ascites, 6- and 12-month probabilities of death were 18.8% and 25.4%, respectively; in patients without HE and with ascites, 6- and 12-month probabilities of death were 24.6% and 32.6%, respectively; in patients with HE and ascites, 6- and 12-month probabilities of death were 38.8% and 49.2%, respectively.

In the HE group, BMI (HR 0.86, 95% CI 0.75–0.98, p = 0.027) and ascites (HR 5.07, 95% CI 1.39–18.49, p = 0.014) were independently associated with mortality (Table 4).



Hospital readmissions

During follow-up, in the HE group, 39 patients (34.8%) had at least one hospital readmission, while 73 patients (65.2%) had no hospital readmission. The reasons for hospital readmissions were HE recurrence in 24 patients (21.4%), ascites in 15 patients (13.4%), infections in four patients (3.6%), and portal hypertensive bleeding in three patients (2.7%) (Table 3). Figure 2A shows the probability of hospital readmission for further decompensation events in the HE group. Six- and twelve-month rates of hospital readmission were 43.4% and 51.5%, respectively. Six- and twelve-month rates of HE recurrence were 25.1% and 27.7%, respectively. Six- and twelve-month rates of ascites recurrence were 11.6% and 14.3%, respectively. Six- and twelve-month rates of infections were 2.8% and 5.7%, respectively. Six- and twelve-month rates of bleeding were 3.8%. No significant risk factors for HE recurrence were found by univariate analysis. Probabilities of HE recurrence according to the previous history of HE are shown in Supplementary Figure S5.


[image: Figure 2]
FIGURE 2
 Probability of hospital readmission for further decompensating events (hepatic encephalopathy, ascites, infections, and portal hypertensive bleeding) in 112 patients with cirrhosis hospitalized for hepatic encephalopathy (A) and 256 patients hospitalized for decompensated cirrhosis without hepatic encephalopathy (B).


In the no HE group, 68 patients (23.4%) had at least one hospital readmission, while 188 patients (73.4%) had no hospital readmission. The reasons for hospital readmissions were ascites in 27 patients (10.5%), HE in 27 patients (10.5%), portal hypertensive bleeding in 15 patients (5.9%), and infections in 13 patients (5.1%) (Table 3). Figure 2B shows the probability of hospital readmission for further decompensation events in the no HE group. Six- and twelve-month rates of hospital readmission were 26.2% and 70%, respectively. Six- and twelve-month rates of portal hypertensive bleeding were 4.4% and 37.8%, respectively. Six- and twelve-month rates of ascites were 8.9% and 12.2%, respectively. Six- and twelve-month rates of HE were 8.5% and 11.8%, respectively. Six- and twelve-month rates of infections were 4.5% and 7.1%, respectively. More details on the number and reasons for hospital readmission in the two groups are presented in Supplementary Table S3.





Discussion

In this prospective multicenter study including decompensated cirrhotic patients hospitalized for HE age, HE, ascites, and hyponatremia were independent risk factors for death by multivariable competing risks analysis. HE increased not only the risk of death but also represented the first cause of hospital readmission compared with other decompensating events.

Up to now, concerns remain about which patients with HE should be referred to a transplant center because HE is not in itself an indication of OLT unless it is associated with advanced liver failure as assessed by the MELD score. However, it has been recently shown that the MELD score suffers from poor accuracy and calibration for predicting short-term mortality (15), and that the severity of liver disease may be underestimated by MELD alone in patients with HE (16). To the best of our knowledge, we demonstrated for the first time that not only patients with recurrent or persistent HE but also with a single episode of HE had a significantly worse survival by multivariable competing risks analysis; thus, one of the main implications for clinical practice of our findings is that patients with a single HE episode requiring hospitalization should be promptly considered for OLT. These findings could potentially contribute to future changes in clinical guidelines.

As expected, ascites was confirmed as an independent risk factor for death both in the whole cohort and in the HE group. Notably, the negative impact of HE on the survival of patients with cirrhosis was independent of other complications of advanced chronic liver disease, including ascites and hyponatremia. While the development of ascites mainly depends on the severity of portal hypertension, HE is related not only to portal hypertension, which leads to the opening of spontaneous porto-systemic shunts, but also reflects other pathophysiological mechanisms, such as impaired nutritional status, sarcopenia, and frailty (17, 18). It is not surprising that in our study, patients with HE had not only a significantly higher prevalence of spontaneous porto-systemic shunts assessed by CT but also significantly lower albumin levels, lower BMI, and higher MELD score compared with patients with decompensated cirrhosis without HE. The incorporation of novel variables related to nutritional status and chronic inflammation could potentially improve the allocation systems for OLT (19, 20).

Body mass index (BMI) was significantly lower in the HE group compared with the no HE group, and it was independently associated with worse survival in the HE group. This last finding suggests the relevance of nutritional status as a determinant of clinical outcomes in patients with cirrhosis. Decompensated cirrhosis represents a hyper-metabolic state, resulting in accelerated protein catabolism and higher energy consumption (21). Although BMI is not a widely accepted marker of nutritional status, particularly in patients with ascites, previous studies have shown that lower BMI is related to sarcopenia and decreased muscle mass in patients with cirrhosis (22), and that sarcopenia is a significant predictor of death independently from the degree of liver dysfunction (23). The role of BMI appears particularly relevant since our cohort had a relatively low prevalence of metabolic cirrhosis. Future research should investigate the role of lumbar muscle cross-sectional area measured by CT or other measures of muscle strength as surrogate biomarkers of sarcopenia in predicting the risk of death in patients with cirrhosis and HE. Moreover, further studies are needed to assess if combining standard medical treatment with nutritional interventions, physical exercise, and hormone-substituting therapies aiming to improve sarcopenia and muscle strength may be able to reduce the risk of death and HE recurrence.

The prospective design of our study allowed us to accurately estimate the risk of hospital readmission for HE recurrence. It is important to underline that the 12-month risk of HE recurrence was high, and that HE recurrence was the first leading cause of hospital readmission compared with other further decompensation events, including ascites, infections, and portal hypertensive bleeding. These findings underline the significant burden of HE on healthcare systems, in terms of repeated hospital admissions and related direct and indirect costs (8, 9, 24). Particularly, the results of our prospective study confirmed those of previously published retrospective studies, showing that HE is a strong predictor of early hospital readmission in patients with cirrhosis (25–27). Notably, the risk of HE recurrence was high, regardless of the characteristics of previous HE episodes (episodic or recurrent), suggesting that secondary prophylaxis should be recommended in clinical practice after the first HE episode. The prospective design of our study and the accurate assessment of received pharmacological treatments and outcomes during the follow-up can be useful in order to design future pharmacoeconomic studies. These latter are needed to evaluate the cost-effectiveness of both secondary prophylaxis and treatment strategies, including rifaximin, lactulose, or branched-chain amino acids.

Our study was also able to provide updated data on the prevalence of precipitating events. Approximately 80% of HE patients showed a precipitating factor, the most prevalent being constipation, infections, diuretic overuse, and gastrointestinal bleeding. These results could be useful in order to plan effective primary prophylaxis strategies. Infections are now considered complications of decompensated cirrhosis (28), and they could accelerate the course of the disease, precipitating acute-on-chronic liver failure (29). However, effective strategies to prevent infections in decompensated cirrhosis are lacking. Although long-term therapy with albumin has showed to significantly reduce the risk of infections and grade III-IV HE improving survival in a randomized controlled trial (RCT) including outpatients with cirrhosis and uncomplicated ascites (30), this beneficial effect was not confirmed in hospitalized patients with more advanced disease treated with a short course of albumin (31). An RCT including Child–Pugh C patients showed that long-term norfloxacin significantly decreased the incidence of any gram-negative bacterial infections, but it failed to improve 6-month mortality (32). The use of rifaximin for the prevention of infections is not accepted since evidence from clinical trials is still weak (33). Fecal microbiota transplant (FMT) has shown to be safe and potentially efficacious for the treatment of HE (34), and its potential role in preventing infections is currently under evaluation (35). About gastrointestinal bleeding as precipitating factor of HE, the last Baveno VII recommendations suggested the rapid removal of blood from the gastrointestinal tract by using lactulose oral or enemas in order to prevent HE (33). Although it has been shown that PPI are associated with overt HE and increased mortality (36), it is noteworthy that a high prevalence of PPI use was observed among decompensated cirrhotic patients, suggesting that more stringent criteria for PPI prescription should be used in this setting.

Our study suffers from some limitations. First, the enrollment of patients by 25 referral centers may have affected our results, since discrepancies in the HE grading between observers, treatment and prophylaxis strategies, and policy of OLT allocation may differ among centers. However, according to recently published EASL guidelines, our study used a standardized flow-chart for differential diagnosis, and only patients with the diagnosis of at least grade 2 overt HE as a reason for hospitalization were included. Second, treatments and prophylaxis strategies for HE were highly heterogeneous among centers, and no firm conclusions regarding the efficacy and safety of treatments, including lactulose, rifaximin, albumin, and beta-blockers, could be derived. However, the results of our multivariable competing risks model were confirmed after adjusting for the center effect as a covariate. Third, our sample size was relatively small. Fourth, our study only included hospitalized patients with HE; therefore, our findings could not be generalized to outpatients with HE. Fifth, even if multicenter, our study included patients who were enrolled only in Italian centers; therefore our results need to be validated in other settings, with different prevalences of etiologies of liver disease or metabolic co-factors affecting survival. Finally, although all patients in the HE group were consecutively included during the enrollment period, the same did not apply to the no HE group, potentially introducing a selection bias in the control group.

In conclusion, in decompensated cirrhotic patients hospitalized for HE as an inception point, HE is an independent risk factor for mortality, and it is the most common cause of hospital readmission compared with other decompensation events. In patients with HE, ascites and BMI were independent risk factors for death, suggesting that improvement of sarcopenia represents an urgent unsolved medical need in this setting.
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