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Abstract:  
Background: Decompensated liver cirrhosis (DC) is associated with high morbidity, frequent recurrent 
decompensation, and poor survival. However, risk factors for in-hospital new-onset decompensation and their 
impact on short-term outcomes remain inadequately defined. 
Aim: To identify risk factors for recurrent or new-onset decompensation and evaluate their effect on 28-day and 
90-day transplant-free mortality in hospitalized DC patients. 
Methodology: This retrospective observational study included 193 hospitalized DC patients over six months. 
Clinical, laboratory, and outcome data were analyzed. Logistic regression identified predictors of new-onset 
decompensation, and Cox proportional hazards analysis determined predictors of 90-day mortality. 
Results: New-onset decompensation occurred in 32.1% of patients, most commonly bacterial infections (40.3%). 
Independent predictors were previous decompensation (OR 1.86, p=0.046), serum sodium <130 mmol/L (OR 
2.02, p=0.028), and creatinine >1.5 mg/dL (OR 2.18, p=0.018). Ninety-day mortality was 25.4% and significantly 
higher in patients with new decompensation (41.9% vs 17.6%, p<0.001). Independent mortality predictors 
included new-onset decompensation (HR 2.54), hyponatremia, renal dysfunction, and INR >2.0. 
Conclusion: Recurrent decompensation is common and significantly worsens short-term outcomes in hospitalized 
DC patients. Early identification of hyponatremia, renal dysfunction, and prior decompensation may improve risk 
stratification and prognosis. 
Keywords: Decompensated cirrhosis; Recurrent decompensation; Hyponatremia; Renal dysfunction; Mortality; 
Risk factors. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Cirrhosis is a chronic and progressive liver disease, 
which is marked by continuous hepatocellular ne-
crosis and proliferation of fibrous connective tissue 
leading to the architectural distortion of the liver. 
This pathophysiology is the result of many etiolo-
gies such as hepatotropic viruses, chronic alcohol 
use, hepatotoxic medications, metabolic diseases 
and birth factors. Cirrhosis is a major public health 
issue in the world with nearly all parts of the world 
experiencing about 2.4% deaths due to cirrhosis [1]. 
Cirrhosis prevalence and etiology are however dif-
ferent in different regions. Chronic infection with 
the Hepatitis B virus (HBV) is still the leading cause 
in China and East Asia, but alcohol related liver 

disease and Hepatitis C virus (HCV) infection are 
more prevalent in Western countries. Over the last 
few years, the steatotic liver disease (MASLD) that 
is caused by metabolic dysfunction is growing in 
prevalence and is becoming a steadily rising cause 
of cirrhosis across the world [2] due to the increase 
in obesity and metabolic syndrome globally. 

The development of cirrhosis occurs in different 
clinical phases, which include a compensated, dur-
ing which patients might not have any symptoms, 
the decompensated phase, in which serious compli-
cations begin to appear. Decompensated cirrhosis 
(DC) is a condition that is identified with clinical 
characteristics of ascites, jaundice, hepatic 
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encephalopathy (HE), and gastrointestinal hemor-
rhage (GIH), although ascites is the most common 
complication seen. Notably, patients with compen-
sated cirrhosis are also at increased risk in the devel-
opment of bacterial infections (BIs) which are in-
creasingly being considered as a major trigger of he-
patic decompensation and associated with poor sur-
vival [3] . Therefore, BIs tend to be regarded as the 
fifth significant decompensation process in patients 
with cirrhosis, in addition to the traditional compli-
cations of ascites, jaundice, HE and GIH. 

The prognosis of patients with DC is not good, the 
median survival is about three years, and they are 
also very prone to re-occurring bouts of decompen-
sation [4]. Repeated incidences of decompensation 
have been proved to have clinical relevance through 
longitudinal studies. According to a large multicen-
ter cohort study, 58.8% of patients that had DC had 
either a new decompensation occurrence or an in-
crease in the severity of the initial one within five 
years of the primary incidence. It is interesting to 
note that the patient mortality rates were found to be 
double among patients who had recurrent decom-
pensation as compared to those who had first-time 
decompensation [5]. On the same note, in cohorts 
where ascites was the first decompensating event, 
56% of the patients developed subsequent decom-
pensation with 27% developing two or more decom-
pensated events. The non-hemorrhagic decompensa-
tion was found to be more common than the hemor-
rhagic events [6]. 

These findings have been supported by additional 
research work in certain patients. To illustrate this, 
in a study of patients with variceal hemorrhage at the 
onset, 63% of the patients (patients who had initially 
presented with variceal hemorrhage) developed fur-
ther decompensation with a median of 42 months. In 
these patients, ascites developed in 96.9% of them, 
recurrent GIH was resultant in 58.3% of them, HE 
was experienced in 24.3% of them, and more than 
one decompensation event occurred in 60.3% of 
them [7]. Such studies emphasize the fact that re-
peated decompensation, in addition to being preva-
lent, carries with it a pool of complications, which 
can exacerbate morbidity and influence survival 
rates in the long-term. 

Although the increasing appreciation of recurrent 
decompensation prevalence and prognostic value 
exists, there is still very little knowledge on the ef-
fects of recurrent decompensation on short-term out-
comes in hospitalized patients with DC. Also, the 
risk factors that expose patients to new-onset de-
compensation, especially during hospitalization, 
have not been completely explained. It is important 
to identify these risk factors as their early detection 
would inform a set of interventions that could be tai-
lored to stabilize patients at high risk, manage them 
in-hospital better than a general population, and de-
crease post-discharge morbidity and mortality rates. 

That being the case, this paper aims to discuss the 
risk factors that are related to recurrent decompen-
sation and assess the impact of these factors on the 
clinical outcomes within hospital patients with de-
compensated liver cirrhosis. Our study is planned to 
present evidence on the creation of risk stratification 
tools, selective therapy, and systematic post-dis-
charge follow-up initiatives through the systematic 
analysis of patient traits, laboratory parameters, and 
clinical events. This would eventually enhance pa-
tient prognosis and inform clinical decision-making 
in a high-risk population due to morbidity and mor-
tality. 

Methodology 

Study Design: This study was designed as a retro-
spective observational study conducted to evaluate 
the risk factors associated with recurrent decompen-
sation and to assess their impact on short-term clin-
ical outcomes among hospitalized patients with de-
compensated liver cirrhosis. The study involved sys-
tematic review and analysis of hospital records of el-
igible patients admitted during the defined study pe-
riod. 

Study Area: The study was carried out in the De-
partment of General Medicine, Government Medi-
cal College Hospital, Bettiah, West Champaran, Bi-
har, India.  

Study Duration: The study was conducted over a 
period of six months from March 2025 to August 
2025. 

Sample Size: A total of 193 patients diagnosed with 
decompensated liver cirrhosis and admitted during 
the study period were included in the analysis. The 
sample size comprised all consecutive eligible cases 
admitted within the six-month duration, ensuring ad-
equate representation of the hospitalized decompen-
sated cirrhotic population. 

Sample Population: The study population con-
sisted of adult patients admitted with a confirmed di-
agnosis of decompensated liver cirrhosis. Cirrhosis 
was diagnosed based on a combination of clinical 
features, biochemical parameters, radiological find-
ings, and endoscopic evidence where available. De-
compensated events included ascites, gastrointesti-
nal hemorrhage, overt hepatic encephalopathy, bac-
terial infections, and jaundice defined as serum total 
bilirubin ≥5 mg/dL. 

Data Collection: Data were collected retrospec-
tively from patient medical records, case sheets, la-
boratory reports, and discharge summaries. The var-
iables recorded included demographic details such 
as age and sex; clinical history including previous 
episodes of decompensation and etiology of cirrho-
sis; comorbid conditions such as hypertension, dia-
betes mellitus, coronary artery disease, and chronic 
kidney disease; and laboratory parameters at admis-
sion including white blood cell count, hemoglobin, 
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platelet count, serum albumin, alanine aminotrans-
ferase, aspartate aminotransferase, total bilirubin, 
serum creatinine, serum sodium, international nor-
malized ratio, and C-reactive protein levels. Details 
regarding decompensation events during hospitali-
zation, including timing and type, were also docu-
mented. Follow-up data for 28-day and 90-day 
transplant-free survival were obtained from hospital 
records and telephonic follow-up after discharge 
where necessary. 

Inclusion Criteria 

Patients were included if they met the following cri-
teria: 

• Age between 16 and 79 years. 
• Diagnosis of cirrhosis confirmed by a combina-

tion of clinical, laboratory, radiological, and en-
doscopic evidence. 

• Hospitalization due to decompensated liver cir-
rhosis, defined by the presence of ascites, gas-
trointestinal hemorrhage (GIH), overt hepatic 
encephalopathy (HE), bacterial infections (BIs), 
or jaundice (serum total bilirubin ≥5 mg/dL). 

Exclusion Criteria 

Patients were excluded if they had: 

• Age ≥80 years or ≤15 years. 
• Hepatocellular carcinoma or any other active 

malignancy. 
• Severe extrahepatic organ diseases, including 

respiratory failure, advanced cardiovascular 
disease, chronic kidney disease in uremic stage, 
or complicated diabetes mellitus. 

• Severe mental illness. 
• Pregnancy. 
• Use of immunosuppressive drugs within 1 

month prior to admission. 
• History of liver transplantation. 

Procedure: For the purpose of analysis, decompen-
sation events occurring within 48 hours of admission 
were considered first decompensation events. New-
onset decompensation during hospitalization was 
defined as any new decompensating event occurring 
after 48 hours of admission, excluding exacerbation 
of pre-existing complications. Bacterial infections 
were categorized according to standard clinical and 
laboratory criteria, including spontaneous bacterial 
peritonitis, pneumonia, urinary tract infection, 
bloodstream infections, Clostridium difficile 

infection, skin and soft tissue infections, and other 
intra-abdominal infections. The primary outcome 
measured was the development of new-onset de-
compensation during hospitalization, while second-
ary outcomes included 28-day and 90-day trans-
plant-free mortality. 

Statistical Analysis: Data were entered into Mi-
crosoft Excel and analyzed using SPSS version 26.0 
and R software version 4.2.2. Continuous variables 
with normal distribution were expressed as mean ± 
standard deviation and compared using the student’s 
t-test. Variables with non-normal distribution were 
presented as median with interquartile range and 
compared using the Mann–Whitney U test. Categor-
ical variables were expressed as frequencies and per-
centages and analyzed using the Pearson’s Chi-
square test. Logistic regression analysis was per-
formed to identify independent risk factors associ-
ated with recurrent or new-onset decompensation 
during hospitalization. Cox proportional hazards re-
gression analysis was used to determine predictors 
of 28-day and 90-day transplant-free mortality. 
Kaplan–Meier survival curves were constructed to 
assess survival differences between groups, and 
comparisons were made using the log-rank test. A p-
value of less than 0.05 was considered statistically 
significant.” 

Result 

Table 1 summarizes the baseline characteristics of 
the study population (N = 193). The mean age was 
52.1 ± 11.4 years, with a predominance of males 
(142, 73.6%) compared to females (51, 26.4%). Al-
cohol-related cirrhosis was the most common etiol-
ogy (96, 49.7%), followed by viral hepatitis 
(HBV/HCV) (56, 29.0%), NAFLD (22, 11.4%), 
cryptogenic causes (11, 5.7%), and others (8, 4.1%). 
Previous decompensation was present in 118 pa-
tients (61.1%). Common comorbidities included hy-
pertension (44, 22.8%), diabetes mellitus (38, 
19.7%), coronary artery disease (16, 8.3%), and 
chronic kidney disease (13, 6.7%). Laboratory pa-
rameters showed mean hemoglobin of 9.6 ± 2.0 
g/dL, WBC 10.4 ± 4.1 ×10³/mm³, platelet count 115 
± 46 ×10³/mm³, albumin 2.7 ± 0.5 g/dL, total biliru-
bin 5.6 ± 3.2 mg/dL, creatinine 1.5 ± 0.7 mg/dL, INR 
1.8 ± 0.6, serum sodium 131 ± 6 mmol/L, and CRP 
23.8 ± 9.7 mg/L, indicating advanced liver disease 
with associated systemic inflammation and renal 
dysfunction in a substantial proportion of patients.

 
Table 1: Baseline Characteristics of the Study Population (N = 193) 

Variables Total (N=193) 
Age (years), mean ± SD 52.1 ± 11.4 
Male, n (%) 142 (73.6%) 
Female, n (%) 51 (26.4%) 
Etiology of Cirrhosis, n (%) 
Alcohol-related 96 (49.7%) 
Viral hepatitis (HBV/HCV) 56 (29.0%) 
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NAFLD 22 (11.4%) 
Cryptogenic 11 (5.7%) 
Others 8 (4.1%) 
Previous decompensation, n (%) 118 (61.1%) 
Comorbidities, n (%) 
Hypertension 44 (22.8%) 
Diabetes mellitus 38 (19.7%) 
Coronary artery disease 16 (8.3%) 
Chronic kidney disease 13 (6.7%) 
Laboratory Parameters (Mean ± SD) 
Hemoglobin (g/dL) 9.6 ± 2.0 
WBC (×10³/mm³) 10.4 ± 4.1 
Platelet (×10³/mm³) 115 ± 46 
Albumin (g/dL) 2.7 ± 0.5 
Total Bilirubin (mg/dL) 5.6 ± 3.2 
Creatinine (mg/dL) 1.5 ± 0.7 
INR 1.8 ± 0.6 
Serum Sodium (mmol/L) 131 ± 6 
CRP (mg/L) 23.8 ± 9.7 

 
Table 2 presents the decompensated events at admis-
sion among the study population, with overlapping 
events allowed. Ascites was the most common 
presentation, observed in 132 patients (68.4%). 
Jaundice (total bilirubin ≥5 mg/dL) was present in 
81 patients (42.0%). Gastrointestinal hemorrhage 
occurred in 59 patients (30.6%), while bacterial 

infections at admission were documented in 55 pa-
tients (28.5%). Overt hepatic encephalopathy was 
noted in 46 patients (23.8%). These findings indicate 
that ascites was the predominant decompensating 
event at admission, with a substantial proportion of 
patients presenting with multiple concurrent compli-
cations.

 
Table 2: Decompensated Events at Admission (Overlapping Events Allowed) 

Decompensation Type n (%) 
Ascites 132 (68.4%) 
Gastrointestinal hemorrhage 59 (30.6%) 
Overt hepatic encephalopathy 46 (23.8%) 
Jaundice (TB ≥5 mg/dL) 81 (42.0%) 
Bacterial infections at admission 55 (28.5%) 

 
Table 3 shows the incidence and types of new-onset 
decompensation during hospitalization among 193 
patients. Overall, 62 patients (32.1%) developed 
new decompensation, while 131 patients (67.9%) 
did not. Among those who developed new-onset de-
compensation (n = 62), the most common type was 
new bacterial infection, occurring in 25 patients 

(40.3%), followed by hepatic encephalopathy in 17 
patients (27.4%). Worsening ascites was observed in 
12 patients (19.4%), and gastrointestinal bleeding 
occurred in 8 patients (12.9%). These findings indi-
cate that nearly one-third of patients experienced 
new complications during hospitalization, with in-
fections being the most frequent event.

 
Table 3: Incidence of New-Onset Decompensation During Hospitalization 

Variable n (%) 
Developed new decompensation 62 (32.1%) 
No new decompensation 131 (67.9%) 
Types of New-Onset Decompensation (n = 62) 
Type n (%) 
New bacterial infection 25 (40.3%) 
Hepatic encephalopathy 17 (27.4%) 
Gastrointestinal bleeding 8 (12.9%) 
Worsening ascites 12 (19.4%) 

 
Table 4 presents the logistic regression analysis 
identifying risk factors for new decompensation. On 
univariate analysis, previous decompensation (OR 
2.01, 95% CI: 1.12–3.59; p = 0.019), total bilirubin 

>5 mg/dL (OR 1.78, 95% CI: 1.01–3.12; p = 0.043), 
serum sodium <130 mmol/L (OR 2.34, 95% CI: 
1.29–4.24; p = 0.005), creatinine >1.5 mg/dL (OR 
2.51, 95% CI: 1.36–4.64; p = 0.003), and CRP >20 
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mg/L (OR 1.97, 95% CI: 1.10–3.54; p = 0.022) were 
significantly associated with new decompensation. 
On multivariate analysis, previous decompensation 
(OR 1.86, 95% CI: 1.01–3.42; p = 0.046), serum so-
dium <130 mmol/L (OR 2.02, 95% CI: 1.08–3.79; p 
= 0.028), and creatinine >1.5 mg/dL (OR 2.18, 95% 

CI: 1.14–4.15; p = 0.018) remained independent pre-
dictors, whereas total bilirubin >5 mg/dL (p = 0.109) 
and CRP >20 mg/L (p = 0.089) lost statistical signif-
icance. Overall, hyponatremia, renal dysfunction, 
and prior decompensation independently predicted 
new decompensation.

 
Table 4: Logistic Regression Analysis for Risk Factors of New Decompensation 

Variables Univariate OR 
(95% CI) 

p-value Multivariate OR (95% 
CI) 

p-value 

Previous decompensation 2.01 (1.12–3.59) 0.019 1.86 (1.01–3.42) 0.046 
Total bilirubin >5 mg/dL 1.78 (1.01–3.12) 0.043 1.64 (0.89–3.01) 0.109 
Serum sodium <130 mmol/L 2.34 (1.29–4.24) 0.005 2.02 (1.08–3.79) 0.028 
Creatinine >1.5 mg/dL 2.51 (1.36–4.64) 0.003 2.18 (1.14–4.15) 0.018 
CRP >20 mg/L 1.97 (1.10–3.54) 0.022 1.69 (0.92–3.09) 0.089 

 
Table 5 shows the 28-day and 90-day transplant-free 
mortality among the study population (N = 193). At 
28 days, 27 patients died, corresponding to a mortal-
ity rate of 14.0%. By 90 days, the number of deaths 
increased to 49 patients, resulting in a mortality rate 

of 25.4%. This indicates a substantial rise in mortal-
ity between 28 and 90 days, highlighting the ongo-
ing risk of death during the extended follow-up pe-
riod.

 
Table 5: 28-Day and 90-Day Transplant-Free Mortality (N = 193) 

Outcome n (%) 
28-day mortality 27 (14.0%) 
90-day mortality 49 (25.4%) 

 
Table 6 presents the Cox proportional hazard model 
for 90-day mortality. New-onset decompensation 
was a significant predictor of mortality, with pa-
tients having a 2.54-fold higher risk of death (HR 
2.54, 95% CI: 1.42–4.55; p = 0.002). Serum sodium 
<130 mmol/L was also significantly associated with 
increased mortality risk (HR 1.88, 95% CI: 1.06–
3.32; p = 0.031). Similarly, creatinine >1.5 mg/dL 
independently predicted mortality, doubling the risk 

(HR 2.11, 95% CI: 1.21–3.69; p = 0.008). INR >2.0 
was another significant factor (HR 1.79, 95% CI: 
1.02–3.13; p = 0.041). Although CRP >20 mg/L 
showed an elevated hazard ratio (HR 1.63, 95% CI: 
0.94–2.82), it did not reach statistical significance (p 
= 0.078). Overall, new-onset decompensation, hypo-
natremia, elevated creatinine, and high INR were in-
dependent predictors of 90-day mortality.

 
Table 6: Cox Proportional Hazard Model for 90-Day Mortality 

Variables HR (95% CI) p-value 
New-onset decompensation 2.54 (1.42–4.55) 0.002 
Serum sodium <130 mmol/L 1.88 (1.06–3.32) 0.031 
Creatinine >1.5 mg/dL 2.11 (1.21–3.69) 0.008 
INR >2.0 1.79 (1.02–3.13) 0.041 
CRP >20 mg/L 1.63 (0.94–2.82) 0.078 

 
Table 7 compares patients with new decompensa-
tion (n = 62) and those without new decompensation 
(n = 131). The mean age was similar between the 
groups (53.0 ± 10.7 vs 51.6 ± 11.8 years; p = 0.352), 
showing no significant difference. However, pa-
tients with new decompensation had significantly 
lower serum sodium levels (128 ± 5 vs 132 ± 6 
mmol/L; p = 0.001) and higher creatinine levels (1.8 
± 0.8 vs 1.4 ± 0.6 mg/dL; p = 0.002). Inflammatory 
marker CRP was also significantly elevated in the 

new decompensation group (28.5 ± 9.2 vs 21.6 ± 8.4 
mg/L; p = 0.004). Furthermore, 90-day mortality 
was markedly higher among patients with new de-
compensation (26 patients, 41.9%) compared to 
those without (23 patients, 17.6%), which was 
highly significant (p < 0.001). Overall, new decom-
pensation was associated with worse biochemical 
parameters and significantly increased short-term 
mortality.
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Table 7: Comparison Between Patients with and Without New Decompensation 
Variable New Decompensation (n=62) No New Decompensation (n=131) p-value 
Age (years) 53.0 ± 10.7 51.6 ± 11.8 0.352 
Serum sodium (mmol/L) 128 ± 5 132 ± 6 0.001 
Creatinine (mg/dL) 1.8 ± 0.8 1.4 ± 0.6 0.002 
CRP (mg/L) 28.5 ± 9.2 21.6 ± 8.4 0.004 
90-day mortality 26 (41.9%) 23 (17.6%) <0.001 

 
Discussion 

Our 193 patient hospitalized DC cohort has had a 
28-day and 90-day transplant-free mortality of 
14.0% and 25.4, respectively, which is somewhat 
higher than the previously reported 90-day mortality 
rate of 15.3 (Qiao et al., 2021) [8]  and is comparable 
to the results of the poor outcomes in natural history 
studies (D’Amico et al., 2006) [4]. The gradual mor-
tality increase in case of recurrent decompensation 
has been adequately reported; mortality can increase 
to 40 per cent in patients who have repeated decom-
pensation (Arroyo et al., 2020) [9]. In our experi-
ment, the patients that developed new-onset decom-
pensation in the course of hospitalization had a much 
greater 90-day mortality than did not (41.9% vs. 
17.6, p<0.001), further supporting the prognostic 
value of in-hospital recurrent events.” 

Demographic and etiological details of our cohort 
are in line with world epidemiological data. The 
prevalence of alcohol-related cirrhosis was 49.7%, 
then viral hepatitis (29.0%), and NAFLD (11.4%) 
are in agreement with the changing trends on a 
global level that attribute alcohol and metabolic liver 
disease as the leading causes of cirrhosis (Huang et 
al., 2023; Lan et al., 2023) [1, 2]. It is important to 
note that the patients with alcohol-associated DC in 
the previous studies have been characterized by in-
creased inflammatory levels and poorer MELD 
scores at admission that translate into a poor short-
term survival (Schwarz et al., 2023). Though etiol-
ogy did not hold any independent predictor in our 
multivariate model, the high rate of alcohol-related 
disease could be possibly one of the reasons of such 
high levels of inflammatory markers (mean CRP 
23.8 ± 9.7 mg/L) and poor outcomes. 

The most frequent decompensating event at admis-
sion (68.4%), which is similar to earlier findings in-
dicating ascites as the defining first decompensation 
event, was ascites (Balcar et al., 2022; D’Amico et 
al., 2006) [6,4]. The proportion of patients develop-
ing new-onset decompensation during hospitaliza-
tion was 32.1%, which is somewhat larger than 
24.5% of other inpatient cohorts. Notably, the most 
frequent new event in our study was bacterial infec-
tions (40.3%), which was followed by hepatic en-
cephalopathy (27.4%). It is in contrast to the long-
term follow-up studies where the recurring ascites is 
the dominant trend (D’Amico et al., 2022) [5], 
which is probably because we only focus on the 
events that happen during hospitalization but not 

afterward. The close relationship between infections 
and adverse events is not new; infections cause close 
to four-fold worse survival in patients with cirrhosis 
(Arvaniti et al., 2010) [3] and second infections are 
independent predictors of worse survival (Bajaj et 
al., 2012) [10]. The fact that high creatinine (>1.5 
mg/dL) and CRP (>20 mg/L) were linked to new de-
compensation is reinforcing the idea that systemic 
inflammation and organ dysfunction are the two fac-
tors that work in harmony to trigger additional pro-
cesses. 

It is theorized that acute decompensation and multi-
organ failure are caused by the translocation of bac-
teria and dysregulation of the immune system (Ar-
royo et al., 2021) [9]. Within our research, patients 
that had developed new decompensation had much 
higher CRP levels (28.5 ± 9.2 vs. 21.6 ± 8.4 mg/L) 
and CRP was likely to predict 90-day mortality. In 
the same vein, CANonic study showed that in-
creased WBC, CRP and bilirubin levels are associ-
ated with poor prognosis and development of acute-
on-chronic liver failure (ACLF) (Moreau et al., 
2013) [11]. Zanatto et al. (2023) [12] also found that 
the severity of systemic inflammation is the key pre-
dictor of the development of ACLF. Even though 
CRP was significantly not statistically significant in 
multivariate analysis of new decompensation in our 
cohort, its corresponding relationship in univariate 
analysis and trend in mortality highlights the clinical 
worth of the measure. 

Hyponatremia was found to be a powerful independ-
ent predictor of new decompensation (OR 2.02, 
p=0.028) and 90-day mortality (HR 1.88, p=0.031). 
New event patients were found to have a lower so-
dium level (128 ± 5 vs. 132 ± 6 mmol/L). Hypo-
natremia is an indication of advanced circulatory 
dysfunction and portal hypertension, which central-
izes DC pathophysiology (Engelmann et al., 2021) 
[13]. Past research has steadily found serum sodium 
as an independent prognostic factor, which is rated 
MELD-Na systems. Our results are similar to such 
findings and highlight the importance of paying 
close attention to monitoring and preventing 
measures as soon as possible. 

Another severe determinant was the renal dysfunc-
tion. Creatinine >1.5 mg/dL alone forecasted a new 
decompensation (OR 2.18, p=0.018) and 90-day 
mortality (HR 2.11, p=0.008). This is consistent 
with the findings that renal impairment significantly 
deteriorates prognosis in DC and ACLF (Choudhury 
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et al., 2017) [14]. This association is probably due to 
the interrelation between systemic inflammation, 
circulatory dysfunction and renal hypoperfusion. 
Since the initial condition is acute kidney injury, 
which is often a precursor to ACLF, the survival 
may be enhanced by early diagnosis and treatment. 

New decompensation was univariately linked to hy-
perbilirubinemia (mean total bilirubin 5.6 ± 3.2 
mg/dL) and no longer so in multivariate models. 
However, the high bilirubin level has been closely 
associated with the short-term mortality in cirrhosis 
(Qiao et al., 2021) [8]. According to the APASL cri-
teria, liver failure is defined as total bilirubin 5 
mg/dL and above (Sarin et al., 2009) [15], which is 
the condition that most of the patients in our cohort 
have surpassed. High bilirubin though not inde-
pendently predictive in our final model is probably 
a manifestation of advanced hepatocellular dysfunc-
tion that makes one vulnerable to further events. 

Past decompensation existed among 61.1% of pa-
tients and predicted new in-hospital decompensation 
on its own (OR 1.86, p=0.046). This result is oppo-
site to the CANONIC study which proposed that in-
itial episodes of decompensation can be more char-
acterized with more inflammatory reactions and 
mortality (Moreau et al., 2013) [11]. Nonetheless, 
other evidence shows that pre-existing acute decom-
pensation predisposes to severe ACLF because of 
the inability to maintain immune control (Monteiro 
et al., 2021) [16]. We find our findings confirming 
the latter notion, that is, frequent instability affects 
patients with a predisposition to get worse once they 
are hospitalized. 

Lastly, hypoalbuminemia (2.7 ± 0.5 g/dL) was ubiq-
uitous and linked to unfavorable results. Albumin 
possesses other pleiotropic effects that are not asso-
ciated with oncotic pressure, such as antioxidants 
and immunomodulatory effects (Bernardi & Cara-
ceni, 2018) [17]. ANSWER trial showed the benefit 
of the reduced decompensation and better survival 
with long-term albumin therapy (Caraceni et al., 
2018) [18], and MACHT trial did not (Solà et al., 
2018) [19], which could be explained by the dosing 
and patient selection differences. The rationale of 
the recommendations to use optimal albumin strate-
gies in high-risk DC patients in hospitals is justified 
with our results of poorer outcomes in hypoalbu-
minemia patients. Overall, our study corroborates 
existing evidence that recurrent decompensation, 
hyponatremia, renal dysfunction, and systemic in-
flammation are central determinants of short-term 
mortality in hospitalized DC patients. The markedly 
higher 90-day mortality in patients with new in-hos-
pital decompensation underscores the urgent need 
for early risk stratification and targeted interventions 
to interrupt the vicious cycle of inflammation, organ 
dysfunction, and further decompensation. 

Conclusion 

This study demonstrates that hospitalized patients 
with decompensated liver cirrhosis experience a 
substantial burden of recurrent and new-onset de-
compensation, which significantly worsens short-
term outcomes. Alcohol-related cirrhosis was the 
predominant etiology, and ascites was the most 
common presenting decompensating event. A con-
siderable proportion of patients developed new com-
plications during hospitalization, most frequently in-
fections and hepatic encephalopathy. Previous de-
compensation, hyponatremia, and renal dysfunction 
emerged as independent predictors of new-onset de-
compensation, while systemic inflammation showed 
a contributory trend. Importantly, the occurrence of 
new decompensation was strongly associated with 
increased short-term transplant-free mortality, along 
with factors such as renal impairment, coagulopa-
thy, and hyponatremia. These findings underscore 
the critical role of early risk stratification, close 
monitoring, and prompt management of renal dys-
function, electrolyte imbalance, and infections to 
improve outcomes in patients admitted with decom-
pensated cirrhosis. 
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