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A B S T R A C T  

Objective: To evaluate the frequency of short-term mortality (30 days) and survival 
among patients with acute-on-chronic liver failure (ACLF). 
Methodology: A descriptive cross-sectional was carried out at gastroenterology 
department of the Asian Institute of Medical Sciences Sindh, Pakistan. Patients with 
acute-on-chronic liver failure (ACLF) aged more than 30 years of either gender were 
included. The ACLF was defined based on the presence of acute decompensation of 
cirrhosis accompanied by organs failure. The patients were monitored for 30 days and 90 
days to assess the mortality and survival. Data were entered and analyzed using SPSS 
version 26. 
Results: Mean age of 117 patients was 50.90 ± 13.93 years, and males were in majority 
(73.5%). Hepatic failure was the most common organ failure (59.8%), followed by 
coagulation failure (55.6%), renal failure (43.6%), circulatory failure (41.0%), and CNS 
failure among (38.5%) of the cases, while the respiratory failure was (17.1%). Overall 
mortality rate in this cohort was extremely higher across both time points, like at 30 
days, 72(61.5%) and at 90 days 102(87.2%), may because most of the patients presented 
with the most severe form (ACLF Grade=III). Stratification analysis revealed a clear and 
significant relationship between disease severity and short-term mortality (p <0.05). 
Conclusion: Among patients with ACLF, the short-term mortality was observed to highly 
frequent and significantly associated to patients with multiple organ failures. The 
findings underscore the importance of organ failure stratification as a key predictor of 
outcomes in ACLF, suggesting early identification and management of organ dysfunction 
may be critical in improving survival rates. 
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Introduction 

Acute-on-chronic liver failure (ACLF) refers to acute 

deterioration of liver functions among chronic liver 

disease patients, resulting in organ failure.1 A rapid 

clinical worsening of liver damage in this condition 

typically occurs following precipitating events such as 

infections or alcohol consumption.2 This complex 

condition has gained as a considerable global concern due 

to its increasing incidence, poor prognosis, and high rates 

of short-term mortality.3 Systemic inflammation, immune 

dysregulation, and hepatocellular injury are considered as 

the major pathophysiological mechanisms that contribute 

to the multi-organ failure onset in ACLF.4 The severity 

grade and number of organ failures are significant 

determining factors of patient outcomes in Acute-on-

Chronic Liver Failure (ACLF).  

Depending on disease severity, 28 to 30 days (short-term) 

mortality rates are significantly high, ranging from 30% 

to 50% and even reaching up to 77% among patients with 

multiple organ failures.5,6 Therefore, early mortality in 

ACLF remains a key challenge regardless of 

advancements in supportive care.6  

Pakistan faces a considerable burden of ACLF due to the 

high prevalence of chronic liver disease, with 2.8 to 3.83 
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million hepatitis B infected individuals and nearly 9.8 

million are infected with hepatitis C, and collectively 

these infections contribute to nearly 37,000 deaths each 

year.7,8 These infections are the major contributor to 

hepatocellular carcinoma and liver cirrhosis associated 

deaths.9 Regional factors may also significantly influence 

disease progression and patient outcomes. A local 

research study from Karachi reported viral hepatitis as the 

major cause of ACLF and identified infections and 

gastrointestinal bleeding as the most common 

precipitating factors for acute deterioration of liver 

damage.10 Similar, a more recent local study reported 

substantially high rate of 30-day mortality among ACLF 

patients, up to 61.5%, with hepatic, renal, and central 

nervous system failures reported as major predictors of 

poor outcomes.11 These findings not only reflect severity 

of the ACLF but also highlight high short-terms mortality 

rates in Pakistan. Additionally, ACLF management and 

patient outcomes are further complicated by regional 

variations in healthcare access, late presentation, and 

limited availability of liver transplantation.10-12 However, 

the ACLF carries alarmingly high short-term mortality 

and remains challenging for diagnosis and prognosis. The 

current scoring systems show variable accuracy across 

different populations, and most evidence comes from 

East and Western cohorts od Asia, leaving South Asian 

and resource-limited settings inadequately represented, 

hence this prospective was conducted to evaluate the 

short-term mortality and survival among patients with 

acute-on-chronic liver failure to generate relevant, 

applicable evidence. Additionally, the findings may also 

support the better risk stratification, more informed 

clinical decision-making, and appropriate transplant 

referral ultimately contributing to improved outcomes in 

a critically ill group of the patients. 

Methodology 

A descriptive cross-sectional cohort study was carried out 

at gastroenterology department of the Asian Institute of 

Medical Sciences Sindh, Pakistan. Study was done after 

taking Ethical approval from Asian Institute of Medical 

Sciences from December 2017 to November 2018. All 

the patients aged >30 years old, admitted to the 

hepatology or gastroenterology department with a 

confirmed diagnosis of with acute-on-chronic liver failure 

(ACLF) of either gender were included. However, 

patients with hepatocellular carcinoma, liver 

transplantation, HIV co-infection, patients with 

incomplete clinical records and those who refused to take 

a part of a study were excluded. Demographic and 

clinical assessments were done at the time of admission 

including; age, gender, body mass index (BMI), etiology 

of chronic liver disease, precipitating event of acute 

decompensation, and comorbidities. Additionally, 

laboratory parameters obtained within 24 hours of 

admission including, serum bilirubin, serum sodium, 

serum creatinine, (INR), (ALT), (AST), serum albumin, 

(WBC) count, platelet count, and C-reactive protein 

(CRP). Diagnosis of chronic liver disease was proven 

through prior clinical records, imaging, histology, or 

clinical and biochemical evidence of cirrhosis. 

Furthermore, the ACLF was defined based on the 

presence of acute decompensation of cirrhosis 

accompanied by organ failure as assessed by the CLIF-C 

Organ Failure (CLIF-C OF) score and further was graded 

as; (grade-I = only renal failure, or single non-renal organ 

failure with renal dysfunction and/or mild-to-moderate 

hepatic encephalopathy), (grade-II = two organ failures) 

and (grade-III = more than two organ failures). all the 

patients were followed up through hospital visits, 

telephonic contact, or medical records review, to assess 

the mortality rate at 28 days and 90-day from the date of 

admission. All the data were entered and analyzed using 

SPSS version 26. 

Results  

Overall 117 patients with Acute-On-Chronic Liver 

Failure were enrolled, with an overall mean age of 50.90 

± 13.93 years, and male predominance (73.5%), 

reflecting a predominantly middle-aged and male 

population of the patients. However, the Hepatitis C 

Virus (HCV) infection was the leading cause (35.9%), 

followed by HBV/HDV co-infection (20.5%) and HBV 

infection (19.7%), highlighting the overwhelming 

dominance of viral hepatitis in this cohort. According to 

the clinical complications at presentation, ascites was the 

most prevalent among (82.1%) of patients, followed by 

AKI (65.8%), (57.3%) hepatic encephalopathy, SBP was 

among 35.0% of patients, while upper gastrointestinal 

bleeding and respiratory infections were less frequent, 

among (8.6%) and (15.4%) of the patients, respectively. 

Moreover, the hepatic failure was the most common 

organ failure, affecting (59.8%) of study population, 

followed by coagulation failure (55.6%), renal failure 

(43.6%), circulatory failure (41.0%), and CNS failure 

among (38.5%) of the cases, while the respiratory failure 

was least prevalent, among (17.1%) of patients. Table I  
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Table I: Demographic and clinical characteristics. 
(n=117) 

Variables N % 

Sex   

Male 86 73.5% 

Female 31 26.5% 

Cause of CLD   

HCV 42 35.9% 

HBV 23 19.7% 

ALCOHOLIC 6 5.1% 

NASH 3 2.6% 

HBV+HDV 24 20.5% 

HBV+HCV 8 6.8% 

HCV+ALCOHOLIC 3 2.6% 

UNKNOWN 6 5.1% 

AIH 2 1.7% 

Ascites   

Yes 96 82.1% 

No 21 17.9% 

SBP   

Yes 41 35.0% 

No 76 65.0% 

AKI   

Yes 77 65.8% 

No 40 34.2% 

Encephalopathy   

Yes 67 57.3% 

No 50 42.7% 

Upper gastrointestinal bleeding   

Yes 10 8.5% 

No 101 91.5% 

Respiratory infection   

Yes 18 15.4% 

No 99 84.6% 

LIVER FAILURE bilirubin >12 mg/dl   

Yes 70 59.8% 

No 47 40.2% 

KIDNEY FAILURE Creatinine>2mg/dl 

Yes 51 43.6% 

No 66 56.4% 

CNS FAILURE Encephalopathy iii-iv 

Yes 45 38.5% 

No 72 61.5% 

Circulatory Failure   

Yes 48 41.0% 

No 69 59.0% 

Coagulation failure   

Yes 65 55.6% 

No 52 44.4% 

Respiratory Failure   

Yes 20 17.1% 

No 97 82.9% 

Overall mortality rate in this cohort was extremely higher 

across both time points, like at 30 days, 72(61.5%) 

mortality rate was noted, with survival rate of 45(38.5%). 

However, the mortality course worsened considerably 

over the extended follow-up time, with 90-day mortality 

reaching 102(87.2%), leaving just 15(12.8%) of the 

patients alive at three months, which significantly 

demonstrates the relentlessly progressive and often fatal 

natural history of ACLF when managed conservatively 

without transplantation of liver. Table II 

Table II: Mortality and survival rate among patients 

with Acute-On-Chronic Liver Failure. (n=117) 

VARIABLES EXPIRED SURVIVED 

30 Days Mortality 72 (61.5%) 45 (38.5%) 

90 Days Mortality 102 (87.2%) 15 (12.8%) 

In this study around half the cohort, 57(48.7%) patients 

presented with the most severe form (ACLF Grade=III), 

reflecting a critically ill population with three or more 

concurrent organ failures at the time of admission. 

However, the (ACLF grade=II) was among 31(26.5%) of 

the patients, while (ACLF Grade=I) and (Grade=0, acute 

decompensation without organ failure) were identified 

among 9.4% and 15.4% of the cases, respectively. Figure 

1 

 
Figure 1. Patients distribution according to ACLF grades. 

(n=117) 

According to the stratification of mortality outcomes by 

ACLF grade revealed a clear and statistically significant 

dose-response relationship between disease severity and 

short-term mortality. According to 30 days, mortality 

escalated sharply with increasing ACLF grade: only 4 of 

18 patients (3.4%) with ACLF Grade 0 expired, 

compared to 5 (4.3%) in Grade 1, 18 (15.4%) in Grade 2, 

and a staggering 45 patients (38.5%) in Grade 3. Overall 

the survival at 30 days was highest among Grade 0 

patients (12.0%) and significantly declined precipitously 

with advancing grade (p=0.001). However, the mortality 

and advanced grade relationship increased dramatically 

by 90 days, where Grade 3 patients suffered near-total 

attrition, with only 1 (0.9%) survivor remaining, while 

overall cohort mortality reached 87.2% (p=0.002), as 

sown in table III. 
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Discussion 

Among patients with underlying cirrhosis of liver, the 

development of ACLF marks a life-threatening turning 

point, where the risk of death within days to weeks 

becomes dramatically real, and where distinguishing 

early predictors of short-term survival can mean the 

difference between timely intervention and irreversible 

loss. This study enrolled overall 117 patients with an 

overall mean age of 50.9 ± 13.9 years, and male 

predominance (73.5%), reflecting a predominantly 

middle-aged and male population of the patients. 

Consisting demographic profile was noted in the study 

conducted by Lankarani KB et al13 who reported middle 

aged ACLF patients, with slightly higher average age 

(56.6±16.2 years) and predominance of male gender 

(66.2%). Likewise, in the study of Qin G et al14 mean age 

of ACLF patients was 48 years (49.2±11.7), with clear 

male majority (75%).  

In this study, the HCV infection was the leading cause 

(35.9%), followed by HBV/HDV co-infection (20.5%) 

and HBV infection (19.7%), highlighting the 

overwhelming dominance of viral hepatitis in this cohort. 

Aligning with these findings, Lankarani KB et al13 

reported viral hepatitis (34.6%) as the leading 

predisposing factors of acute decompensation and ACLF, 

followed by variceal bleeding in 19.9%, and alcoholic 

hepatitis in 4.5% of cases. Consistently, in the study of 

Qin G et al14 reported chronic HBV (91%) was the most 

common contributor to chronic liver disease among 

ACLF patients, followed by AILDs in 3%, ALDs in 

2.74%, chronic HCV in 1.19%, cryptogenic factor in 

1.65%, while HBV combined with ALD (0.26%) and 

HBV combined with HCV (0.16%) were least frequent. 

The discrepancy in the type of viral infection may be 

attributed to regional epidemiological differences, with 

higher chronic HCV burden in your population. 

In present study, according to the clinical complications 

at presentation, ascites was the most prevalent among 

(82.1%) of patients, followed by AKI (65.8%), hepatic 

encephalopathy (HE) in 57.3%, and SBP was among 

35.0% of patients, while upper gastrointestinal bleeding 

and respiratory infections were less frequent, among 

(8.6%) and (15.4%) of the patients, respectively. In 

agreement, the study published by Zhu CX et al.15 

documented that ascites (78.8%) was the most common 

complication, followed by HE in 57.1%of ACLF patients. 

Similarly, in the study of Lankarani KB et al.13 ascites 

(84.5%) and Hepatic encephalopathy (95.8%) were the 

most common complications followed by variceal 

bleeding in 40.8% of ACLF patients. 

In this series, the hepatic failure was the most common 

organ failure, affecting 59.8% of study population, 

followed by coagulation failure (55.6%), renal failure 

(43.6%), circulatory failure (41.0%), and CNS failure 

among (38.5%), while the respiratory failure was least 

prevalent, among (17.1%) of patients. Aligning with 

these findings, the study carried out by El Sayed ML et 

al.16 found that in renal failure (83.8% in ward and 60% 

in ICU) as the commonest organ failure among ACLF 

patients, followed by cerebral failure (26.7% in ward and 

76.7% in ICU). Cerebral and circulatory failures are more 

common in ICU patients (76.7% and 33.3% respectively) 

while coagulopathy is more common in ward patients 

(43.3%). In accordance, Dominguez C et al.17 reported 

higher rate of renal failure, cerebral failure, and 

coagulation failure compared to our findings. They found 

that renal failure was more common in ACLF grade 1 

(70%) and grade 3 (71%), while cerebral failure (85%) in 

grade 3, and coagulation failure (60%) in ACLF grade 2, 

while circulatory and respiratory failures were reported in 

100% of patients in advanced ACLF grade (ACLF-3).  

Moreover, in this cohort, mortality rate was extremely 

higher across both the 30-day and 90-day time points, 

with 61.5% at 30 days and worsening considerably over 

the extended follow-up time reaching 87.2% at 90-day. 

This demonstrates the relentlessly progressive and often 

fatal natural history of ACLF when managed 

conservatively without transplantation of liver. In line 

Table III: Mortality and survival rate according to ACLF grades. (n=117) 

Mortality rate 

 

ACLF GRADE 

Total 

p-value  

ACLF=0 ACLF=1 ACLF=2 ACLF=3 

30 days mortality Expired  4 5 18 45 72  

0.001 3.4% 4.3% 15.4% 38.5% 61.5% 

Survived  14 6 13 12 45 

12.0% 5.1% 11.1% 10.3% 38.5% 

 

90 days mortality 

Expired  12 8 26 56 102  

0.002 10.3% 6.8% 22.2% 47.9% 87.2% 

Survived  6 3 5 1 15 

5.1% 2.6% 4.3% 0.9% 12.8% 
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with these findings, in the study of Wang N et al.18 

reported that in the training cohort, 30-day mortality was 

37.99% and 90-day mortality was 53.36%, while in 

validation cohort, mortality rates were 40.41% at 30-day 

and 55.16% at 90-day. Comparably, in the study of Hafsa 

F et al.19 reported lower 28-day mortality (43.75%) than 

our findings, while reflected a well-recognized high early 

mortality of ACLF. Consistently, the study conducted by 

Saini V et al.20 also reported lower mortality rates at 28-

day (48%) and 90-day (60%) compared to our findings.  

However, in this study around half the cohort, 48.7% of 

patients presented with the most severe form of ACLF 

(Grade=III), reflecting a critically ill population with 

three or more concurrent organ failures at the time of 

admission. However, ACLF grade=II was among 26.5% 

of the patients, while Grade=I and Grade=0 (acute 

decompensation without organ failure) were identified 

among 9.4% and 15.4% of the cases, respectively.  

Aligning with these findings, in the study of El Sayed 

ML et al.16 severity grading showed significant increase 

in mortality from 20% in ACLF-1 to 100% in ACLF-3 at 

30-day and from 50% in ACLF-1 to 100% in ACLF-3 at 

90-day in ICU settings, suggesting that high proportion of 

Grade III patients reflects severely ill and high-mortality 

cohort. Contrasting to our findings, in the study of 

Abdallah MA et al.22 ACLF grade distribution was 

skewed toward less advanced stages, with 47% in grad-I, 

30% in grade-II, 12% in grade 3a, and 11% in grade 3b.  

Additionally in this series stratification of mortality 

outcomes by ACLF grade revealed a clear and 

statistically significant dose-response relationship 

between disease severity and short-term mortality 

(p<0.05). Mortality escalated gradually and significantly 

with increasing ACLF grade, from 3.4% in Grade 0 to 

38.5% in Grade 3 at 30 days (p=0.001), which were 

consisting with the study by El Sayed ML et al.16 where, 

mortality significant increased with severity grading at 

30-day (p=0.001) and at 90-day (p=0.04). On the other 

hand, the study of Engelmann C et al23 also showed 

significantly high 28-day mortality of 72% in ACLF 

Grade III. suggesting significantly poor short-term 

outcomes in advanced ACLF. Furthermore, severity 

stratification showed that mortality increased from 80% 

in patients with CLIF-C ACLF scores ≥55 to 100% in 

those with scores ≥70, suggesting severity-dependent 

mortality escalation (p < 0.0001). According to our 

findings, relationship between mortality and advanced 

grade increased dramatically by day 90, where Grade 3 

patients suffered near-total attrition, with overall cohort 

mortality reached 87.2% (p=0.002). These findings are 

consistent with the study published by Xiao L et al24 who 

reported 90-day survival of only 48.8%, suggesting 

mortality rate of 51.2% at 90-day. They further 

demonstrated that higher ACLF grades (Grade II–III) 

were significantly associated with mortality (p<0.001). in 

aligns to these findings Abudeif A et al25 reported that 

37.61% of patients were classified as ACLF Grade III 

and 28-day mortality of 66.97%. They demonstrated that 

the presence of ≥3 organ failures increased mortality risk 

significantly (HR = 9.34, p<0.0001). Although their 

follow-up was limited to 28 days, high mortality at early 

stage may lead to near-complete attrition by 90 days in 

severe cases. 

Conclusion 

ACLF was observed to carry a significantly higher short-

term mortality, with the majority of patients failing to 

survive beyond 30 days and by 90 days, with viral 

hepatitis, as the predominant underlying etiology. There 

was clear and consistent pattern observed whereby 

patients with advanced grades of ACLF grades at 

admission managed significantly worse, with Grade=III 

patients showing virtually decreased survival rate by 90 

days. Collectively, the findings indicated that the ACLF 

in this population is a rapidly progressive and often 

serious condition, mostly caused by viral hepatitis, late 

presentation, and leading to multi-organ failure, though 

the ACLF grade at admission proved to be a decisive and 

reliable predictor of survival, with higher grades 

translating into near-certain mortality.  
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