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Background/Aims: Quick sequential organ failure assessment (qSOFA) is believed to identify patients at risk of 
poor outcomes in those with suspected infection. We aimed to evaluate the ability of modified qSOFA (m-qSOFA) 
to identify high-risk patients among those with acutely deteriorated chronic liver disease (CLD), especially those 
with acute-on-chronic liver failure (ACLF).
Methods: We used data from both the Korean Acute-on-Chronic Liver Failure (KACLiF) and the Asian Pacific 
Association for the Study of the Liver ACLF Research Consortium (AARC) cohorts. qSOFA was modified by re-
placing the Glasgow Coma Scale with hepatic encephalopathy, and an m-qSOFA ≥2 was considered high.
Results: Patients with high m-qSOFA had a significantly lower 1-month transplant-free survival (TFS) in both co-
horts and higher organ failure development in KACLiF than those with low m-qSOFA (Ps<0.05). Subgroup analy-
sis by ACLF showed that patients with high m-qSOFA had lower TFS than those with low m-qSOFA. m-qSOFA 
was an independent prognostic factor (hazard ratios, HR=2.604, 95% confidence interval, CI 1.353–5.013, P=0.004 
in KACLiF and HR=1.904, 95% CI 1.484–2.442, P<0.001 in AARC). The patients with low m-qSOFA at baseline 
but high m-qSOFA on day 7 had a significantly lower 1-month TFS than those with high m-qSOFA at baseline but 
low m-qSOFA on day 7 (52.6% vs. 89.4%, P<0.001 in KACLiF and 26.9% vs. 61.5%, P<0.001 in AARC).
Conclusions: Baseline and dynamic changes in m-qSOFA may identify patients with a high risk of develop-
ing organ failure and short-term mortality among CLD patients with acute deterioration. (Clin Mol Hepatol 
2024;30:388-405)
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Study Highlights
•	 The m-qSOFA, which replaces the Glasgow Coma Scale with the West Haven criteria, is a simple scoring system 

with only three variables.
•	 Patients with high m-qSOFA had significantly lower 1-month transplant-free survival (TFS) and higher organ fail-

ure than those with low m-qSOFA. 
•	 Patients who changed from low m-qSOFA at baseline to high on day 7 had a significantly lower 1-month TFS than 

those who changed from high to low.
•	 m-qSOFA is a simple bedside tool for predicting poor outcomes in patients with acutely deteriorated chronic liver 

disease.
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INTRODUCTION

Acute-on-chronic liver failure (ACLF) is a rapid deteriora-

tion of liver function in patients with chronic liver disease 

(CLD).1,2 Various acute insults, such as alcoholic hepatitis, 

bacterial infection, viral hepatitis, and hepatotoxic drugs, 

not only result in hepatic derangement but can also cause 

extrahepatic organ failures, with high short-term mortali-

ty.3,4 However, ACLF is a disease distinguished from de-

compensated liver cirrhosis because it is reversible. There-

fore, the prediction of poor outcomes in patients with ACLF 

is crucial given the potential of its reversibility without liver 

transplantation (LT).

Exaggerated systemic inflammation is one of the main 

mechanisms driving the occurrence and progression of 

ACLF, along with portal hypertension. Systemic inflamma-

tion causes splanchnic and systemic circulatory dysfunc-

tion, immune-mediated tissue damage, and changes in en-

ergy metabolism in ACLF patients, and these changes are 

associated with multiorgan failure.5 A paradoxical immuno-

paresis state is associated with severe infection and sep-

sis.6 In practice, bacterial and fungal infections develop fre-

quently and are associated with poor clinical courses and 

high mortality in ACLF patients.7 The Asian Pacific Associ-

ation for the Study of the Liver ACLF Research Consortium 

(AARC) proposes the concept of a golden window of ap-

proximately 1 week between ACLF development and sep-

sis. They suggest that prompt intervention in this window is 

necessary to reduce the development of sepsis and im-

prove the outcome of ACLF.2

Early identification of sepsis is important because of its 

high mortality. The 3rd International Consensus Definitions 

for Sepsis and Septic Shock recommend the quick se-

quential organ failure assessment (qSOFA) score. The 

qSOFA score includes three components (Glasgow Coma 

Scale [GCS], systolic blood pressure, and respiratory rate) 

and serves as a bedside tool to identify adult patients with 

suspected infection who are at risk of poor outcomes.8 

Considering that infection in patients with cirrhosis is one 

of the leading causes of death, the usefulness of this sim-

ple score was evaluated in those with cirrhosis and infec-

tion. However, qSOFA showed conflicting results in predict-

ing adverse outcomes in patients with cirrhosis and 

infections.9-12 In addition, studies on the role of the qSOFA 

score in patients with ACLF are limited.

In the general intensive care unit, the SOFA score has 

been used to assess the severity of organ failure.13 Howev-

er, some components, such as GCS and platelet count, do 

not reflect the specificity of CLD.14 Therefore, the European 

Association for the Study of the Liver (EASL)-Chronic LIver 

Failure (CLIF) consortium developed the CLIF-SOFA score 

by replacing GCS with the West Haven criteria and platelet 

count with prothrombin time to modify the SOFA score.4 

The CLIF-SOFA score has been similar or superior to the 

SOFA score in predicting poor outcomes in patients with 

ACLF or decompensated cirrhosis.3,15-17 To apply qSOFA to 

patients with CLD, a modification replacing the GCS with 

the West Haven criteria would be necessary. In this study, 

we aimed to evaluate the usefulness of the modified qSO-

FA (m-qSOFA) score in identifying high short-term mortality 

in CLD patients with acute deterioration, particularly those 

with ACLF.

MATERIALS AND METHODS

Patients

This study was conducted using patients from two differ-

ent cohorts. The first cohort included patients from the pro-

spective Korean Acute-on-Chronic Liver Failure (KACLiF) 

study. The KACLiF study screened and enrolled CLD pa-

tients who were hospitalized with acute deterioration in 31 

university hospitals between October 2015 and May 2019. 

Acute deterioration of CLD in this study included ascites, 

hepatic encephalopathy (HE), infection, gastrointestinal 

bleeding, and bacterial infection, which are decompensa-

tions defined by the EASL-CLIF consortium, and liver dys-

function which is defined as serum bilirubin ≥3 mg/dL. The 

underlying CLD included not only cirrhosis but also noncir-

rhotic CLD. The etiology of CLD included hepatitis B virus 

infection, hepatitis C virus infection, alcohol-associated liv-

er disease, nonalcoholic fatty liver disease, and autoim-

mune liver disease. Cirrhosis was diagnosed histologically 

or based on clinical parameters, such as radiologic or labo-

ratory findings.18 The exclusion criteria were as follows: 1) 

age under 18 years, 2) absence of CLD, 3) presence of ra-

diologically definite hepatocellular carcinoma, 4) hospital-

ization due to extrahepatic diseases, 5) admission for 

symptomatic control of CLD, and 6) human immunodefi-
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ciency virus infection. A total of 1,533 patients were 

screened, and 1,497 patients were enrolled in this study 

(Supplementary Fig. 1). The study was registered on Clini-

calTrials.gov (number: NCT02650011). 

The second cohort included patients from the AARC da-

tabase, which collected multicenter ACLF data from the 

Asia-Pacific region prospectively beginning in 2009.19 From 

2009 to 2021, 5,345 patients were enrolled in more than 80 

hospitals in the Asia-Pacific region. In this study, we ana-

lyzed 1,217 patients after excluding 4,128 patients with in-

sufficient data.

This study was approved by the institutional review board 

at each participating hospital and was in accordance with 

the Good Clinical Practice guidelines and the Declaration 

of Helsinki. 

Data collection

We collected data on patient demographics, history (in-

cluding past decompensation and etiology of CLD), poten-

tial precipitating factors, laboratory measurements, and de-

velopment of ACLF. Clinical data within 24 hours of 

admission and 7 days (5–9 days) after admission were col-

lected. Potential precipitating factors of acute deterioration 

included acute infection or reactivation of underlying viral 

hepatitis, gastrointestinal bleeding, bacterial infection, ac-

tive alcohol drinking, toxic liver injury, and others, which in-

cluded the precipitants of both the AARC and EASL-CLIF 

definitions. Active alcoholism was defined as more than 21 

drinks per week in men and more than 14 drinks per week 

in women within 3 months of admission.20 Scores predict-

ing the prognosis of patients with liver disease, such as 

Child‒Pugh, Model for End-stage Liver Disease (MELD), 

MELD-Na,21 CLIF-SOFA, CLIF Consortium Organ Failure 

(CLIF-C OF), and AARC scores, were calculated at admis-

sion.

Definitions

The m-qSOFA used the following parameters: 1) HE 

grades by West Haven criteria ≥2, 2) respiratory rate ≥22/

min, and 3) systolic blood pressure ≤100 mmHg. When at 

least 2 of the 3 criteria were met, the m-qSOFA score was 

defined as high, and when fewer than 2 criteria were met, 

the m-qSOFA score was defined as low. Systemic inflam-

matory response syndrome (SIRS) was defined as 2 or 

more of the following criteria: 1) body temperature <36°C or 

>38°C, 2) heart rate >90 beats per minute, 3) respiratory 

rate >20 breaths per minute, and 4) white blood cell (WBC) 

count <4,000/mm3 or >12,000/mm3. ACLF was defined by 

the EASL-CLIF4 and AARC definitions.2 The day 7 m-qSO-

FA of patients who died or received LT within 7 days was 

considered high to prevent these patients from being ex-

cluded from analyzing the effect of dynamic changes in m-

qSOFA. Organ failures included liver, renal, coagulation, 

cerebral, circulatory, and respiratory failures, and they were 

defined by the CLIF-SOFA score.

Statistics

The primary outcomes were 1-month transplant-free sur-

vival (TFS) (28 days in the KACLiF cohort and 30 days in 

the AARC cohort). Continuous variables were expressed 

as the mean ± standard deviation (SD) for normally distrib-

uted variables and median and interquartile range (IQR) for 

non-normally distributed variables, and categorical vari-

ables were expressed as number (%). The normal distribu-

tion was tested using the Kolmogorov–Smirnov test. Cate-

gorical variables were analyzed by the chi-square test or 

Fisher’s exact test, and continuous variables were ana-

lyzed by Student’s t test. TFS was calculated using the Ka-

plan‒Meier method, and survival differences were com-

pared using the log-rank test. A Cox proportional hazard 

regression model by the backward stepwise likelihood ratio 

method was used to identify the independent predictor of 

1-month TFS. When m-qSOFA and prognostic scores were 

included in multivariate analysis, their components were 

excluded to avoid multicollinearity. For missing data, a 

complete case analysis was used. Variables with P<0.05 in 

univariate analysis were included in multivariate analysis. 

The optimal cut-off value of prognostic scores was deter-

mined using the Youden index defined as sensitivity + 

specificity - 1. A P-value of <0.05 was considered statisti-

cally significant. Statistical tests were performed using 

SPSS 18.0 (SPSS, Inc.; IBM Company, Armonk, NY, USA).
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RESULTS

Baseline characteristics

The baseline characteristics of the enrolled patients, in-

cluding cirrhosis and non-cirrhosis, and ACLF and non-

ACLF in the KACLiF and AARC cohorts are reported in Ta-

ble 1. The mean age was 54.7±11.5 years and 46.4±12.2 

years in the KACLiF and AARC cohorts, respectively. The 

sexes of both cohorts were mostly male (74.4% in the KA-

CLiF cohort and 86.8% in the AARC cohort). Most patients 

(n=1,395, 93.2%) in the KACLiF cohort had cirrhosis. The 

most common etiology of CLD was alcohol (67.9% in the 

KACLiF cohort and 63.2% in the AARC cohort), followed 

by HBV (12.0% in the KACLiF cohort and 14.5% in the 

AARC cohort). High m-qSOFA was found in 121 (8.1%) and 

235 (19.3%) patients in the KACLiF and AARC cohorts, re-

spectively. The patients with high m-qSOFA had more fre-

quent SIRS and ACLF at baseline than the patients with 

low m-qSOFA in both cohorts (all Ps<0.05). The patients 

with high m-qSOFA had a higher heart rate, respiratory 

rate, WBC count, absolute neutrophil count, international 

normalized ratio (INR), creatinine, and lactate level and 

lower systolic, diastolic and mean blood pressure, and al-

bumin levels than patients with low m-qSOFA. At baseline, 

those with high m-qSOFA had higher Child‒Pugh, MELD, 

MELD-Na, AARC, CLIF-SOFA, and CLIF-C OF scores (all 

Ps<0.001) than those with low m-qSOFA.

Survival difference according to m-qSOFA

In the KACLiF cohort, those with high m-qSOFA had a 

significantly lower 1-month TFS than those with low m-

qSOFA (80.2% vs. 95.9%, P<0.001) (Supplementary Fig. 

2A). In the AARC cohort, the patients with high m-qSOFA 

also had a significantly lower 1-month TFS than the pa-

tients with low m-qSOFA (46.4% vs. 69.9%, P<0.001) (Sup-

plementary Fig. 2B). 

Survival difference according to ACLF and 
m-qSOFA

In the KACLiF cohort, the patients with high m-qSOFA 

had a significantly lower TFS than those with low m-qSOFA 

in the patients without AARC ACLF (82.3% vs. 97.4%, Ch
ar
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Figure 1. One-month transplant-free survival rate according to m-qSOFA and ACLF. (A) Non-AARC ACLF and (B) AARC ACLF patients in the 
KACLiF cohort. (C) Non-AARC ACLF and (D) AARC ACLF patients in the AARC cohort. (E) Non-EASL-CLIF ACLF and (F) EASL-CLIF ACLF patients in 
the KACLiF cohort. m-qSOFA, modified quick sequential organ failure assessment; ACLF, acute-on-chronic liver failure; AARC, Asian Pacific As-
sociation for the Study of the Liver ACLF Research Consortium; EASL-CLIF, European Association for the Study of the Liver-Chronic liver failure; 
KACLiF, Korean acute-on-chronic liver failure; AARC, Asian Pacific Association for the Study of the Liver ACLF Research Consortium. 
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P<0.001) (Fig. 1A), whereas the difference was not signifi-

cant in the patients with AARC ACLF (72.0% vs. 84.7%, 

P=0.091) (Fig. 1B). 

In the AARC cohort, the patients with high m-qSOFA had 

a significantly lower 1-month TFS than those with low m-

qSOFA in the patients without (64.5% vs. 83.3%, P=0.003) 

or with (43.6% vs. 66.1%, P<0.001) AARC ACLF (Fig. 1C 

and D). 

In the KACLiF cohort, the patients with high m-qSOFA 

had a similar 1-month TFS to those with low m-qSOFA in 

the patients without EASL-CLIF ACLF (95.4% vs. 97.1%, 

P=0.443) (Fig. 1E), but had significantly lower 1-month TFS 

in the patients with EASL-CLIF ACLF (62.5% vs. 88.5%, 

P<0.001) (Fig. 1F).

m-qSOFA as a predictor of mortality

We performed Cox hazard proportional regression analy-

sis to identify the significant predictor of 1-month TFS in 

both cohorts. In the KACLiF cohort, HE (≥grade 2), gastro-

intestinal bleeding, bacterial infection, SIRS, WBC count, 

platelet count, serum albumin, bilirubin, AST, INR, C-reac-

tive protein, creatinine, sodium, and lactate levels, and high 

m-qSOFA were significant factors in the univariate analy-

sis, and SIRS, platelet count, serum albumin, bilirubin, 

AST, INR, and m-qSOFA were significant factors in the 

multivariate analysis (Table 2). In the AARC cohort, age, 

ascites, HE (≥grade 2), SIRS, WBC count, serum bilirubin, 

INR, creatinine, sodium, lactate levels, and high m-qSOFA 

were significant factors in the univariate analysis. Age, as-

cites, WBC count, serum bilirubin, INR, creatinine, lactate 

levels, and m-qSOFA were significant factors in the multi-

variate analysis (Table 2). When the m-qSOFA was adjust-

ed by CLD-specific prognostic scores and significant vari-

ables by multivariate analysis (excluding the variables 

included in the prognostic scores), m-qSOFA was an inde-

pendent factor in both the KACLiF and AARC cohorts (all 

Ps<0.05) (Table 3).

Dynamic change in m-qSOFA in subgroups 
according to ACLF

In the KACLiF cohort, those with high m-qSOFA scores 

at both baseline and on day 7 had the worst 1-month TFS. 

Interestingly, patients who changed from low baseline m-

qSOFA to high on the 7th day had a significantly lower 

1-month TFS than those who shifted from high to low 

(52.6% vs. 89.4%, P<0.001). In KACLiF cohort, no statisti-

cally significant difference was observed between the pa-

tients who changed from low baseline m-qSOFA to high on 

the 7th day and those who had a consitently high m-qSO-

FA in the KACLiF cohort (52.6% vs. 33.3%, P=0.173) (Fig. 

2A). In both subgroups of the KACLiF cohort based on the 

presence of AARC ACLF at the baseline, those who 

changed from low baseline m-qSOFA to high on the 7th 

day had significantly lower 1-month TFS than those who 

shifted from high to low (25.0% vs. 75.0%, P=0.023 in the 

ACLF group and 60.0% vs. 92.3%, P<0.001 in the non-

ACLF group) (Fig. 2B and C). 

In the AARC cohort, similar results were shown. The pa-

tients with high m-qSOFA on both baseline and the 7th day 

had the worst 1-month TFS, and those who changed from 

low baseline m-qSOFA to high on the 7th day had a signifi-

cantly lower 1-month TFS than those who shifted from high 

to low (26.9% vs. 61.5%, P<0.001) (Fig. 2D). In the ACLF 

group of the AARC cohort, those who changed from low to 

high m-qSOFA had a significantly lower 1-month TFS than 

those who changed from high to low (25.0% vs. 58.9%, 

P<0.001) (Fig. 2E). Similar results were shown in the non-

ACLF group of the AARC cohort, but they were not signifi-

cant (43.8% vs. 72.2%, P=0.053) (Fig. 2F).

The effect of dynamic changes in m-qSOFA according to 

the presence of EASL-CLIF ACLF was analyzed in the KA-

CLiF cohort alone. In both subgroups, those who had 

changed from m-qSOFA low to high had significantly lower 

1-month TFS than those who had changed from high to 

low (45.5% vs. 77.8%, P=0.006 in the ACLF group and 

62.5% vs. 96.6%, P<0.001 in the non-ACLF group) and 

had similar TFS compared to those who had high m-qSO-

FA on both the baseline and 7th day (45.5% vs. 27.8%, 

P=0.321 in the ACLF group and 62.5% vs. 66.7%, P=0.959 

in the non-ACLF group) (Fig. 3A and B). 

Even after excluding patients who died or received LT 

within 7 days, the KACLiF and AARC cohorts showed simi-

lar results (Supplementary Figs. 3 and 4). 

m-qSOFA according to CLD-specific prognostic 
scores

Given that the MELD score and m-qSOFA were shown to 
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be independent prognostic factors for 1-month TFS, we in-

vestigated the usefulness of m-qSOFA according to the 

MELD score. KACLiF and AARC cohorts were divided into 

three groups with the cut-off values corresponding to the 

highest Youden index (MELD 23 in KACLiF cohort and 

MELD 29 in AARC cohort). In the KACLiF cohort, those 

with high baseline m-qSOFA showed significantly lower 

1-month TFS (all Ps<0.05) than those with low baseline m-

qSOFA except in the subgroup with MELD 23-29 (P=0.184) 

(Supplementary Fig. 5A–C). The 1-month TFS of the pa-

tients who changed from low m-qSOFA at baseline to high 

on the 7th day was lower than those who shifted from high 

to low or the patients who remained at low over the 7 days, 

but similar to that of patients who remained at high (Sup-

plementary Fig. 5D–F). In the AARC cohort, those with 

high baseline m-qSOFA showed significantly lower 

1-month TFS than those with low baseline m-qSOFA in all 

subgroups (all Ps<0.01) (Supplementary Fig. 6A–C). The 

1-month TFS of the subgroups according to the change in 

m-qSOFA was similar to that of KACLiF (Supplementary 

Fig. 6D–F). These results were similar in subgroups based 

on MELD-Na 24 and 34, the cut-off values with the highest 

Youden index in the KACLiF and AARC cohort (data not 

shown). 

Alcohol-associated liver disease is the most common eti-

ology of underlying CLD accounting for two-thirds in both 

cohorts. Patients with alcohol-induced CLD and acute in-

sult were divided into two groups based on a Lille score of 

0.45. In both the responder group (Lille<0.45) and the non-

responder group (Lille≥0.45), those with high m-qSOFA at 

day 7 showed significantly lower 1-month TFS compared to 

those with low m-qSOFA (P=0.006 and P<0.001, respec-

tively, in KACLiF cohort, P<0.001 and P<0.001, respective-

ly, in AARC cohort) (Supplementary Fig. 7).

Development of new organ failure 

In the KACLiF cohort, the new organ failure development 

rate was significantly higher in those with a high baseline 

m-qSOFA score than in those with a low score (23.1% vs. 

14.4%, P=0.009) (Fig. 4A). The new organ failure develop-

ment rate was highest in the patients with high m-qSOFA 

scores at both baseline and on day 7 (33.3%), followed by 

those with low baseline and high day 7 scores (26.3%), 

high baseline and low day 7 scores (20.2%), and low base-Va
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Figure 2. One-month transplant-free survival rate according to the presence of AARC ACLF and dynamic changes in m-qSOFA. (A) Total pa-
tients, (B) AARC ACLF patients, and (C) non-AARC ACLF patients in the KACLiF cohort. (D) Total patients, (E) AARC ACLF patients, and (F) non-
AARC ACLF patients in the AARC cohort. m-qSOFA, modified quick sequential organ failure assessment; KACLiF, Korean acute-on-chronic liver 
failure; ACLF, acute-on-chronic liver failure; AARC, Asian Pacific Association for the Study of the Liver ACLF Research Consortium.
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line and day 7 scores (14.2%) (P=0.009) (Fig. 4B). 

DISCUSSION

The results of our study indicate that patients with high 

m-qSOFA had a poor 1-month TFS in the KACLiF and 

AARC cohorts. The m-qSOFA was an independent predic-

tor of short-term mortality in CLD patients with acute dete-

rioration even after considering the CLD-specific prognos-

tic scores. In addition, a change in the m-qSOFA score can 

also help to identify patients with poor prognosis.

Similar to sepsis, patients with decompensated cirrhosis 

or ACLF have typical hemodynamic changes called hyper-

dynamic circulation22,23 and a systemic inflammatory re-

sponse as the main pathophysiology.19,24 Bacterial infection 

is common in ACLF patients, as infection is present in ap-

proximately one-third of ACLF patients at presentation,25 

and infections are important determinants of disease pro-

gression and survival. In contrast, bacterial infection could 

not be detected in a substantial portion of ACLF patients 

fulfilling the SIRS criteria.25 Therefore, qSOFA, a score for 

screening sepsis, can be considered to predict adverse 

outcomes in patients with acutely deteriorated CLD with 

similar pathophysiology to sepsis regardless of infection. 

Previous studies by Piano et al.11 and Augustinho et al.9 re-

ported that qSOFA was effective in predicting high-risk cir-

rhotic patients in those with infection. However, other stud-

ies that included cirrhotic patients without infection showed 

doubtful results on the predictive ability of qSOFA. Müller 

et al.26 reported that qSOFA does not predict in-hospital 

mortality, and Choi et al.27 showed that qSOFA was a sig-

nificant predictive factor for in-hospital mortality in critically 

ill patients with cirrhosis but had limited value. 

We investigated the usefulness of the m-qSOFA by re-

placing the GCS with the HE in the qSOFA, which is used 

in the general population. The West Haven criteria for HE 

are used more commonly than the GCS to assess cerebral 

dysfunction in CLD patients. The CLIF-SOFA score for as-

sessing the severity of ACLF was also developed by re-

placing the GCS with HE grades in the generally used 

SOFA score, and it provided an improved prediction of 

prognosis compared to the original SOFA score in critically 

ill CLD patients3,16 and in cirrhotic patients with infection.9 

Likewise, we needed to modify the qSOFA to improve the 

prediction of prognosis in patients with acutely deteriorated 

CLD, and it helped to identify those with higher mortality. 

However, unlike the CLIF-SOFA classifying HE grade 3–4 

as organ failure, we used HE grade ≥2 as the m-qSOFA 

criteria. HE grade 1 is classified as covert HE, which is dif-

Figure 3. One-month transplant-free survival rate according to the presence of EASL-CLIF ACLF and dynamic changes in m-qSOFA in the KA-
CLiF cohort. (A) EASL-CLIF ACLF patients and (B) non-EASL-CLIF ACLF patients. m-qSOFA, modified quick sequential organ failure assessment; 
EASL-CLIF, European Association for the Study of the Liver-Chronic liver failure; ACLF, acute-on-chronic liver failure; KACLiF, Korean acute-on-
chronic liver failure.
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ficult to diagnose because there is no definite clinical mani-

festation, such as disorientation or asterixis.28 Therefore, it 

is more reasonable to adopt HE grade 2, which is the crite-

rion for overt HE, as a simple way to evaluate altered men-

tation at the bedside. 

The qSOFA was originally developed as a bedside meth-

od of identifying adult patients who are likely to have poor 

outcomes among those with suspected infection instead of 

SIRS.8 However, the usefulness of qSOFA to make an ear-

ly diagnosis of sepsis has been questioned because of its 

lower sensitivity compared to SIRS.29-31 On the other hand, 

qSOFA was better than SIRS for the prediction of hospital 

mortality.32 Since qSOFA reflects organ failure, such as re-

spiratory and circulatory failure, it may be natural to as-

sume that qSOFA is more effective in predicting poor out-

comes. Therefore, it is appropriate to use qSOFA to predict 

poor outcomes rather than for diagnosing sepsis. In our 

study, m-qSOFA was an independent factor for 1-month 

TFS in both cohorts, although not SIRS in the AARC co-

hort (Tables 2 and 3). The m-qSOFA was able to identify 

patients with high mortality when combined with ACLF, and 

the changes in m-qSOFA for 7 days were also useful in 

predicting poor outcomes, including mortality and the de-

velopment of new organ failure (Figs. 2–4). The prognostic 

predictability of m-qSOFA is likely attributed to its variables, 

which are associated with organ failure in ACLF and reflect 

disease severity. In addition, m-qSOFA at baseline and day 

7 can distinguish patients with high short-term mortality re-

gardless of the liver-specific prognostic score such as 

MELD, MELD-Na, and the Lille model (Supplementary 

Figs. 5–7). The advantage of m-qSOFA is that it does not 

require calculations as with MELD, MELD-Na, or the Lille 

model and can be obtained with fewer variables than Child-

Pugh, AARC, CLIF-SOFA, and CLIF-C OF scores. Accord-

ing to our results, we propose a new algorithm that can dis-

tinguish the risk to patients using the presence of baseline 

ACLF and m-qSOFA and the change in m-qSOFA on day 

7 (Fig. 5). According to this algorithm, CLD patients who 

are hospitalized with acute decompensation can be divided 

into 3 risk groups at baseline: low, moderate, and high. 

These patients can be reclassified using the changes in m-

qSOFA at 7 days, while the moderate group at baseline 

cannot be reclassified into the low-risk group even if m-

qSOFA is less than 2 at 7 days. If we identify patients with 

poor outcomes early by using m-qSOFA and perform early 

interventions in this golden window, we might be able to 

improve the prognosis of patients with acutely deteriorating 

CLD.

This study has some limitations. First, the baseline char-

acteristics of the two cohorts are different. The disease se-

verity of the AARC cohort was higher than that of the KAC-

LiF cohort because the AARC cohort included more ACLF 

Figure 4. New organ failure development in the KACLiF cohort. (A) New organ failure development according to baseline m-qSOFA, (B) new 
organ failure development according to dynamic changes in m-qSOFA. m-qSOFA, modified quick sequential organ failure assessment; KACLiF, 
Korean acute-on-chronic liver failure.
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patients. Different disease severity leads to different cut-off 

values of the MELD and MELD-Na scores between the two 

cohorts. However, since the two cohorts showed similar re-

sults on the utility of m-qSOFA, disease severity does not 

seem to have a significant impact on the usefulness of m-

qSOFA. In the future, the validation of m-qSOFA is neces-

sary in patients with various characteristics. Second, this 

study analyzed the utility of m-qSOFA in the EASL-CLIF 

ACLF patients in the KACLiF cohort only. There are limita-

tions in analyzing EASL-CLIF ACLF in the AARC cohort 

because the data collected focuses on AARC ACLF. 

Therefore, it will be necessary to study the usefulness of 

m-qSOFA in patients with EASL-CLIF ACLF in other co-

horts. Third, the etiology of CLD was predominantly alco-

hol-associated liver disease in both cohorts, accounting for 

two-thirds of all cases. Therefore, future analyses need to 

consider the impact according to different CLD etiologies. 

Fourth, it is necessary to study whether m-qSOFA, which 

replaces GCS with HE grades, is better than the original 

qSOFA in CLD patients with acute decompensation. Fifth, 

despite its utility, m-qSOFA has a low ability to predict 

1-month mortality when used alone compared to other 

prognostic scores showing a significantly lower area under 

the receiver operating characteristic curve (Supplementary 

Table 1). Therefore, m-qSOFA should be used in conjunc-

tion with ACLF or another scoring system to increase its 

predictive ability. However, m-qSOFA has the advantage of 

easily screening high-risk patients at the bedside because 

it can be obtained simply with only three variables.

In conclusion, m-qSOFA is an independent factor for pre-

dicting short-term mortality in patients with acutely deterio-

rated CLD, and combining m-qSOFA with the presence of 

ACLF could identify high-risk patients more accurately re-

gardless of the definition of the ACLF. In addition, using dy-

namic changes in m-qSOFA scores at 7 days is also useful 

in identifying high-risk patients at the bedside.
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