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Abstract

Background and Aims: Acute-on-chronic liver failure 
(ACLF) lacks a universally accepted definition, and recent ef-
forts have proposed consensus organ failure criteria. In this 
study, we aimed to compare the clinical validity of a recently 
proposed consensus ACLF framework with the outcome-
calibrated A-TANGO classification. Methods: We performed 
a multinational cohort study including 2,398 patients from 
the TIH cohort (India) and 2,568 from the CATCH-LIFE co-
hort (China) who were hospitalized with acute decompensa-
tion of cirrhosis. ACLF was defined using A-TANGO and an 
operationalized version of the 2025 consensus framework. 
Outcomes were 28- and 90-day mortality. Analyses assessed 
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case capture, overlap, mortality risk, sensitivity, specificity, 
and net reclassification improvement (NRI). Results: ACLF 
prevalence differed substantially by definition. In TIH, A-
TANGO classified 79.2% as ACLF versus 42.3% by the con-
sensus definition; in CATCH-LIFE, the corresponding values 
were 31.4% versus 5.8%, respectively. Most consensus ACLF 
cases were captured by A-TANGO, which additionally classi-
fied 26%–37% of patients as having ACLF. These patients 
had substantial mortality (28-day: 18.1%–26.9%; 90-day: 
33.2%–37.9%), significantly higher than those negative by 
both frameworks and comparable to established ACLF risk 
thresholds. A-TANGO showed higher sensitivity for 28-day 
mortality (TIH: 94.1% vs. 67.8%; CATCH-LIFE: 76.1% vs. 
25.6%), whereas consensus criteria were more specific. Re-
classification analyses showed improved discrimination with 
A-TANGO (NRI: 17.1% in TIH; 27.4% in CATCH-LIFE). Within 
the consensus non-ACLF group, A-TANGO further stratified 
patients into distinct risk groups with stepwise increase in 
mortality. Conclusions: In conclusion, the two frameworks 
identify fundamentally different populations. The consensus 
definition significantly reduces sensitivity and under-recog-
nizes high-risk patients. Compared with consensus defini-
tions, the outcome-calibrated framework better supports di-
agnosis, clinical decision-making, risk stratification, and trial 
design in ACLF.

Citation of this article: Verma N, Qi T, Garg P, Valsan A, 
Nair G, Pohl J, et al. Consensus versus Outcome-based Defi-
nitions of Acute-on-chronic Liver Failure: Implications for 
Risk Stratification and Case Identification. J Clin Transl Hepa-
tol 2026. doi: 10.14218/JCTH.2026.00267.

Introduction
Acute-on-chronic liver failure (ACLF) is widely recognized as 
a distinct clinical syndrome characterized by acute deteriora-
tion in patients with chronic liver disease and a high risk of 
short-term mortality.1–4 A defining advance in the field was 
the recognition that ACLF is not simply severe decompensa-
tion, but a state of organ failure associated with sharp in-
flections in mortality risk. Early frameworks therefore linked 
organ-specific thresholds to clinically meaningful outcomes, 
enabling separation of dysfunction from failure and providing 
a basis for grading disease severity.1,4

However, subsequent definitions have evolved from differ-
ent populations, etiologies, and conceptual models.2,5,6 As a 
result, multiple ACLF frameworks now coexist, each captur-
ing overlapping but non-identical patient populations.7 While 
this diversity reflects biological and geographical heteroge-
neity,8 it has also created persistent uncertainty regarding 
disease definition, limiting comparability across studies and 
complicating the assessment of prognostic scores,9 develop-
ment of targeted therapies, and regulatory pathways.

Recent efforts have therefore focused on harmoniza-
tion.10,11 The Kyoto consensus acknowledged that existing 
definitions remain valid within their original contexts and pro-
posed convergence through prospective international valida-
tion rather than replacement.10 In parallel, the 2025 Gastro-
enterology consensus on organ failures in cirrhosis proposed 
harmonized organ failure criteria and a unifying framework 
for ACLF, while explicitly recognizing that key elements, in-
cluding liver failure thresholds, biological mechanisms, and 
organ system interactions, require further validation.11

These initiatives have brought into focus a critical ten-
sion in ACLF research.12 Broadening definitions may improve 
global applicability and inclusiveness but may also blur the 

distinction between dysfunction and failure, reduce biological 
specificity, and weaken the prognostic gradients that under-
pin clinical decision-making and trial design.12 This concern 
is particularly relevant for lower thresholds for liver failure 
based on bilirubin and international normalized ratio (INR), 
the inclusion of grade II encephalopathy as cerebral failure, 
more permissive respiratory criteria, and the conceptual re-
classification of infection from a precipitating event to a form 
of organ dysfunction.11 Whether such changes enhance clini-
cal utility or simply expand the diagnostic label remains un-
certain and requires direct empirical evaluation.

The A-TANGO score was developed to address these 
challenges by recalibrating organ failure definitions against 
short-term mortality.4 Using large international cohorts for 
derivation and validation, A-TANGO defined organ-specific 
thresholds based on mortality inflection points, incorporated 
updated concepts of acute kidney injury (AKI), simplified 
the handling of low-grade encephalopathy, and introduced 
an additional severity grade to better capture heterogeneity 
at the highest-risk end. Importantly, A-TANGO demonstrated 
the ability to identify a broader population while maintaining 
preserved prognostic performance across diverse cohorts.4

What remains unknown is how such outcome-calibrated 
frameworks compare with the newly proposed consensus 
definition.12 This comparison is critical because the value 
of harmonization ultimately depends not on agreement in 
definition alone, but on whether clinically meaningful high-
risk patients are appropriately identified. Accordingly, we 
performed a head-to-head comparison of the consensus 
ACLF framework and A-TANGO across two independent co-
horts from India and China. We specifically examined: (i) 
differences in case capture; (ii) clinical characteristics and 
outcomes of patients identified by each framework; and (iii) 
whether patients classified as non-ACLF by the consensus 
definition could be further stratified into distinct risk groups 
using A-TANGO.

Methods

Design and setting
This was a multinational observational cohort study including 
the TIH cohort (N = 2,398) from India and the CATCH-LIFE 
cohort (N = 2,568) from China. The TIH cohort included pa-
tients from PGIMER, Chandigarh, and Amrita, Kochi, between 
2015 and 2025. Patients were enrolled retrospectively be-
tween 2015 and 2020 and prospectively between 2021 and 
2025. Hospitalized patients with chronic liver disease aged 
≥18 years, admitted non-electively with acute decompensa-
tion (AD) as per EASL criteria, were enrolled. Patients with 
chronic kidney disease, hepatocellular carcinoma, severe 
cardiopulmonary dysfunction, refractory ascites or hydrotho-
rax, HIV infection, pregnancy, lactation, missing information, 
or lack of consent were excluded. All patients were managed 
with standard of care and intensive care support when need-
ed and were followed up for 90 days after admission. None 
of the recruited patients underwent liver transplantation dur-
ing the study period. Informed consent was obtained from 
prospectively recruited patients. A waiver of consent was 
granted for the retrospective cohort. The study was approved 
by the Institute Ethics Committee (PGI/IEC/2021/001346).

The CATCH-LIFE study was approved by the Ethics Com-
mittee of the leading center, Shanghai Jiao Tong Univer-
sity School of Medicine, Renji Hospital (approval numbers: 
(2014) 148 k for the investigation study and (2016) 142 k for 
the validation study). Written informed consent was obtained 
from all participants. The study was registered at ClinicalTri-
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als.gov (NCT02457637 and NCT03641872). The CATCH-LIFE 
cohort was a prospective study divided into two parts: an 
investigation study (NCT02457637), which enrolled 2,600 
potential ACLF patients admitted to 14 liver centers across 
China from January 2015 to December 2016, and a valida-
tion study (NCT03641872), which enrolled 1,370 patients 
admitted to 13 centers from September 2018 to January 
2019. The key inclusion criteria for both studies were chronic 
liver disease with or without cirrhosis and acute liver injury 
or AD in patients. All patients were followed up for 90 days. A 
total of 1,144 patients without cirrhosis, 226 patients without 
AD, and 32 patients with missing baseline data (total biliru-
bin, INR, and creatinine) were excluded. Finally, 2,568 pa-
tients with cirrhosis were included in the CATCH-LIFE cohort. 
Among them, 219 patients (8.5%) underwent liver trans-
plantation within 90 days.

We performed a head-to-head comparative analysis of A-
TANGO and the consensus framework for ACLF in the two 
cohorts. Both cohorts had previously been used in A-TANGO 
validation analyses; however, 343 new patients were added 
to the TIH cohort. The present study was designed as a clas-
sification and outcome comparison and not for the develop-
ment of a new score.

Variables and definitions
A-TANGO ACLF was applied according to the published A-
TANGO organ failure framework.4 In this framework, organ-
specific subscore 3 thresholds were derived to correspond to 
approximately ≥15% 28-day mortality. A single liver, kidney, 
coagulation, or respiratory failure was sufficient to diagnose 
ACLF, whereas isolated brain or circulatory failure required 
an additional organ dysfunction to meet the ACLF threshold. 
A-TANGO also graded ACLF from 1 to 4, with grade 4 used to 
resolve heterogeneity within the highest-risk group. A-TAN-
GO defined organ failure as subscore 3 for each organ, with 
thresholds selected to correspond to approximately ≥15% 
28-day mortality: bilirubin ≥20 mg/dL for liver; creatinine 
≥2 mg/dL and/or AKI grade 1b or renal replacement therapy 
for kidney; West Haven grade 3–4 encephalopathy or me-
chanical ventilation for cerebral failure; INR ≥2.2 for coagu-
lation; vasopressor requirement for circulatory failure; and 
PaO2/FiO2 ≤225, SpO2/FiO2 ≤325, or mechanical ventilation 
for respiratory failure.

The comparator was an operationalized version of the re-
cently proposed consensus ACLF framework based on the 
2025 organ failure consensus.11 The organ domains were de-
fined as follows: liver failure as bilirubin ≥7.5 mg/dL plus INR 
≥1.5; brain failure as West Haven grade ≥2; kidney failure 
as stage 2 AKI or need for hemodialysis; circulatory failure 
as MAP <65 mmHg or vasopressor use for hypotension; and 
respiratory failure as PaO2/FiO2 ≤300 or SpO2/FiO2 ≤315. 
Immune and gastrointestinal failure were not included in the 
operationalized ACLF definition. Coagulation was not defined 
as a separate failure domain in the consensus framework. 
In the TIH and CATCH-LIFE cohorts, baseline creatinine was 
unavailable; therefore, kidney organ failure was not directly 
estimable. To perform the analysis, and because patients 
with chronic kidney disease were excluded, baseline creati-
nine was approximated as 1 mg/dL, and patients with a ≥2-
fold increase in creatinine reaching ≥2 mg/dL or requiring 
renal replacement therapy were considered to have kidney 
failure. Consensus ACLF was defined, as per published litera-
ture, as liver failure together with at least one extrahepatic 
organ failure.11

Outcomes
The main outcomes were 28-day and 90-day transplant-free 

mortality, as documented during follow-up. We assessed 
overall case capture, overlap between definitions, baseline 
clinical phenotypes across reclassified groups, short-term 
mortality, severity cross-tabulation, and diagnostic perfor-
mance measures including sensitivity, specificity, positive 
predictive value, and negative predictive value where ap-
plicable. Because the most clinically relevant question was 
whether consensus non-ACLF status concealed clinically im-
portant risk, we pre-specified a subgroup analysis splitting 
consensus-negative patients into A-TANGO-negative and A-
TANGO-positive strata.

Statistical analysis
Continuous variables were presented as mean ± standard 
deviation or median with interquartile range, as appropriate, 
and categorical variables as counts with percentages. Cat-
egorical data were compared between groups using the Chi-
square test or Fisher’s exact test, and numerical data using 
the Mann–Whitney U test or t-test, depending on data distri-
bution. Normality was assessed using the Shapiro–Wilk test. 
Cox regression was used to compare the hazard of mortality 
across definitions. NRI was calculated based on cross-classi-
fication of patients between the two binary definitions. Event 
and non-event NRI components were calculated separately to 
assess reclassification improvement among individuals with 
and without events. All tests were two-sided, with P < 0.05 
considered statistically significant. Analyses were performed 
using RStudio (version 1.5) and IBM SPSS (version 22).

Results

Overall cohort
The TIH cohort included 2,398 patients, with a median age 
of 44 years; 11.3% were female; alcohol was the main eti-
ology of cirrhosis and precipitating event; and the median 
MELD score was 27.2. At 28 and 90 days of follow-up, 905 
(37.7%) and 1,122 (46.8%) patients had died, respectively. 
The CATCH-LIFE cohort included 2,568 patients with a me-
dian age of 51 years, of whom 27% were female. The pro-
portion of patients with hepatitis B virus (HBV) or hepatitis C 
virus (HCV) as the sole etiology was 39.4%. When coexisting 
etiologies were taken into account, the prevalence of HBV-re-
lated cases was 66.9%, while that of HCV-related cases was 
4.1%. Bacterial infection was the most commonly identifiable 
precipitating factor (16.2%), while 40.5% of patients had no 
defined precipitating event. The median MELD score was 
17.6. Patients who died in both cohorts had more frequent 
infections and hepatic encephalopathy and showed worse 
baseline laboratory and severity scores, including lower he-
moglobin and platelet counts, higher white blood cell count 
(WBCC), INR, bilirubin, and creatinine, and higher MELD, 
MELD-sodium (MELD-Na), Chronic Liver Failure Consortium 
Organ Failure (CLIF-C OF), and A-TANGO-OF scores. Organ 
failures classified by A-TANGO-OF score were also consist-
ently more common among non-survivors (Table 1).

A-TANGO captured a much larger ACLF population 
than the consensus framework
In the TIH cohort, A-TANGO classified 1,899 of 2,398 patients 
as having ACLF (79.2%), whereas the operationalized con-
sensus framework classified 1,014 (42.3%) as having ACLF 
(Fig. 1). In CATCH-LIFE, the difference was even more strik-
ing: 807 of 2,568 patients (31.4%) were classified as ACLF 
by A-TANGO, compared with only 150 (5.8%) by the consen-
sus framework (Fig. 1). As expected, compared with patients 
without ACLF, patients classified as having ACLF by either 
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framework were sicker, with more frequent ascites, hepatic 
encephalopathy, organ failures, and higher severity scores 
(Supplementary Tables 1 and 2).

In the TIH cohort, every patient classified as consensus 
ACLF was also classified as A-TANGO ACLF, but 885 additional 
patients (36.9%) who were classified as consensus non-ACLF 
were classified as ACLF by A-TANGO (Supplementary Table 
3). In CATCH-LIFE, a similar pattern was observed: 139 of 
150 consensus ACLF cases were also A-TANGO ACLF, while 
668 additional patients (26.0%) classified as consensus non-
ACLF were captured by A-TANGO as ACLF (Supplementary 
Table 4). The 28-day mortality was 26.9% in patients classi-
fied as non-ACLF by the consensus definition but as ACLF by 
A-TANGO, compared with 10.6% in those negative by both 
frameworks and 60.6% in those positive by both frameworks 
in the TIH cohort (P < 0.001). A similar pattern of mortality 
was observed in the CATCH-LIFE cohort (18.1% vs. 3.2% vs. 
43.2%, P < 0.001).

ACLF definitions and risk of mortality
A-TANGO ACLF was strongly associated with 28-day and 90-
day mortality in both cohorts. In the TIH cohort, patients 
classified as ACLF by A-TANGO had a higher hazard of death 
(hazard ratio [HR] 5.22, 95% confidence interval [CI] 3.96–
6.90; P < 0.001) compared with those defined by the con-
sensus criteria (HR 3.84, 95% CI 3.33–4.41; P < 0.001). 
Corresponding 28-day mortality was 44.9% vs. 60.6% in the 
A-TANGO and consensus ACLF groups, and 90-day mortal-
ity was 54.8% vs. 69.5%, respectively. In the CATCH-LIFE 
cohort, both definitions showed strong associations with 
mortality, with A-TANGO again showing a higher hazard (HR 
7.72, 95% CI 5.74–10.39; P < 0.001) than the consensus 
definition (HR 7.01, 95% CI 5.23–9.40; P < 0.001). Cor-
responding 28-day mortality was 22.4% vs. 40.7%, and 90-

day mortality was 37.4% vs. 54.7%, respectively (Fig. 1; 
Supplementary Tables 1 and 2).

When 28-day mortality was used as the outcome, A-TAN-
GO showed substantially higher sensitivity than the consen-
sus definition in both cohorts (Fig. 1). In TIH, sensitivity for 
28-day mortality was 94.1% for A-TANGO versus 67.8% for 
the consensus definition; at 90 days, the corresponding val-
ues were 92.7% and 62.8%. In CATCH-LIFE, the contrast 
was even larger: 76.1% versus 25.6% for 28-day mortal-
ity (Fig. 1). In contrast, the consensus definition was more 
specific, with specificity of 73.2% versus 29.9% in TIH and 
96.2% versus 73.1% in CATCH-LIFE.

To assess whether these performance differences were 
consistent across diverse patient populations, we performed 
subgroup analyses stratified by etiology. As shown in Sup-
plementary Table 5, the higher sensitivity of A-TANGO for 
predicting 28-day mortality compared with the consensus 
definition was consistently observed across all major etio-
logic subgroups in both cohorts, including alcohol-related liv-
er disease, viral hepatitis, and autoimmune hepatitis. These 
findings indicate that the superior prognostic performance 
of the A-TANGO framework is robust and not driven by a 
specific etiology.

Consensus negative but A-TANGO positive popula-
tion represented a high-risk cohort
Further analysis revealed that patients missed by the con-
sensus criteria but captured by A-TANGO were at high risk 
of mortality. In the TIH cohort, patients who were consen-
sus-negative but A-TANGO-positive had a 28-day mortality 
of 26.9% and a 90-day mortality of 37.9%, compared with 
10.6% and 16.4% in those negative by both frameworks 
(Supplementary Tables 3, 4, 6, and 7). Their risk remained 
lower than that of patients positive by both frameworks, who 

Fig. 1.  Diagnostic and prognostic performance of the consensus and A-TANGO ACLF frameworks in the TIH and CATCH-LIFE cohorts. (A) Proportion 
of patients classified as ACLF by the consensus and A-TANGO definitions in the TIH cohort. (B) Sensitivity and specificity of the two definitions for predicting 28-day 
mortality in the TIH cohort. (C) Hazard ratios for 28-day mortality associated with ACLF defined by the consensus and A-TANGO frameworks in the TIH cohort. (D) 
Proportion of patients classified as ACLF by the consensus and A-TANGO definitions in the CATCH-LIFE cohort. (E) Sensitivity and specificity of the two definitions for 
predicting 28-day mortality in the CATCH-LIFE cohort. (F) Hazard ratios for 28-day mortality associated with ACLF defined by the consensus and A-TANGO frameworks 
in the CATCH-LIFE cohort. ACLF, acute-on-chronic liver failure; CI, confidence intervals.
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had 28-day and 90-day mortality rates of 60.6% and 69.5%, 
respectively. A similar gradient was observed in the CATCH-
LIFE cohort: consensus-negative/A-TANGO-positive patients 
had 28-day and 90-day mortality of 18.1% and 33.2%, ver-
sus 3.2% and 6.7% in patients negative by both frameworks; 
patients positive by both frameworks had mortality rates of 
43.2% and 57.6%, respectively. This reclassification trans-
lated into an NRI of 17.1% in the TIH cohort and 27.4% in 
the CATCH-LIFE cohort, indicating improved identification of 
patients at risk with A-TANGO compared with the consensus 
framework (Supplementary Tables 3 and 4). In both cohorts, 
consensus non-ACLF was therefore not a homogeneous low-
risk state, with 28-day mortality increasing from 10.6% to 
26.9% in TIH and from 3.2% to 18.1% in CATCH-LIFE after 
re-stratification using the A-TANGO framework.

To identify the reasons for discordance, we compared 
characteristics of patients classified as non-ACLF by the con-
sensus and A-TANGO frameworks. The consensus non-ACLF 
group had worse laboratory and disease severity profiles, in-
cluding higher WBCC, INR, bilirubin, creatinine, MELD, MELD-
Na, CLIF-C OF, and A-TANGO-OF scores, and higher 28-day 
and 90-day mortality. In contrast, the A-TANGO non-ACLF 
group showed milder disease overall, with slightly higher he-
moglobin and sodium levels and substantially lower short-
term mortality (Table 2). Likewise, patients classified as ACLF 
by the consensus framework were sicker and had higher 
mortality than those classified as ACLF by A-TANGO (Table 
3), suggesting that the consensus criteria captured patients 
with more advanced disease.

Comparative analysis of consensus-negative/A-TANGO-
positive versus double-negative patients further confirmed 
substantially greater disease severity and short-term mortal-
ity in the reclassified group across both cohorts (Table 4).

A-TANGO grading exposed heterogeneity within con-
sensus non-ACLF
Additional evidence for the clinical value of the A-TANGO 
framework compared with the consensus definition was re-
flected in the severity sub-stratification within the consen-
sus non-ACLF group (Fig. 2). In the TIH cohort, consensus 
non-ACLF was stratified by A-TANGO into grade 0 (36.1%), I 
(39.6%), II (17.2%), III (5.1%), and IV (2.1%). These con-
sensus-negative cases had 28-day mortality rates of 10.6%, 
15.5%, 33.2%, 70.0%, and 86.2% across A-TANGO grades 
0–4, respectively. The CATCH-LIFE cohort showed a similar 
pattern: non-ACLF was sub-stratified into grade 0 (72.4%), 
I (20.1%), II (7.4%), and III (0.1%), and 28-day mortality 
rose from 3.2% to 12.6%, 32.8%, and 50% across A-TANGO 
grades 0–III. These data strongly support that consensus 
non-ACLF contains several distinct high-risk subgroups and 
should not be treated as a single low-risk category (Fig. 2).

Organ failure cut-offs and mortality
Among patients with A-TANGO ACLF, the median (interquar-
tile range) bilirubin and INR values were 18.2 mg/dL (9.0–
26.0) and 2.2 (1.8–2.7), respectively. These values were well 
above the thresholds used to define liver and coagulation 
failure in the consensus definition and in previously described 
APASL frameworks (Table 3).

In the TIH cohort (Supplementary Table 1), the frequen-
cies of coagulation, liver, circulatory, kidney, respiratory, 
and brain failure among patients with A-TANGO ACLF were 
53.7%, 46.2%, 36.5%, 33.3%, 21.5%, and 16.4%, respec-
tively. In contrast, among patients with consensus ACLF, the 
corresponding organ failures—based on consensus-specific 
cut-offs—were present in 0%, 100%, 48.4%, 42.6%, 35.4%, 
and 53.8% of patients, respectively. Similarly, in the CATCH-

LIFE cohort (Supplementary Table 2), liver and coagulation 
failure were the most frequent organ failures among patients 
with A-TANGO ACLF, occurring in 58.5% and 55.5% of cas-
es, respectively. By contrast, liver and brain failure were the 
most common organ failures among patients with consensus 
ACLF, highlighting that the two definitions identify fundamen-
tally different populations with organ failure.

Notable differences were also observed in organ failure-
specific mortality across the two cohorts. In the TIH cohort, 
liver failure was associated with lower mortality when de-
fined by the consensus cut-offs than by the A-TANGO cut-
offs, whereas brain failure showed higher mortality with the 
consensus definition than with the A-TANGO definition. Simi-
larly, in the CATCH-LIFE cohort, liver failure defined by the 
consensus cut-offs was associated with lower mortality than 
liver failure defined by the A-TANGO cut-offs (Supplementary 
Tables 8 and 9).

Discussion
This study provides the first large-scale, head-to-head com-
parison between the recently proposed consensus ACLF 
framework and the A-TANGO classification across two inde-
pendent, geographically and etiologically distinct cohorts. 
Three key findings emerge. First, the consensus framework 
identifies a substantially smaller subset of patients with ACLF 
compared with A-TANGO in both cohorts, but the differences 
are particularly dramatic in the CATCH-LIFE cohort. Second, 
the discordance between definitions is not random but con-
centrated within a large intermediate-risk population clas-
sified as non-ACLF by consensus but as ACLF by A-TANGO. 
Third, these patients are not clinically trivial; they exhibit 
substantial short-term mortality (18%–27% at 28 days and 
33%–38% at 90 days) and a markedly worse clinical profile 
than those negative by both definitions, placing them closer 
to ACLF than to uncomplicated AD.

Both frameworks largely agree on the sickest patients with 
advanced multi-organ failure, who have the highest mortal-
ity. The clinically important difference lies outside this group. 
Across both cohorts, 26%–37% of patients with AD were 
classified as ACLF by A-TANGO but not by the consensus defi-
nition, and this group carried a higher mortality that is well 
within the range historically associated with ACLF.1 This ob-
servation directly challenges the assumption that consensus 
non-ACLF11 represents a low-mortality risk state. Instead, it 
conceals a sizeable population with clinically meaningful risk 
that is only revealed by outcome-calibrated A-TANGO defini-
tions. This is further supported by the NRI of 17%–27%, in-
dicating that A-TANGO4 more accurately reallocates patients 
into clinically relevant risk strata. Importantly, these reclas-
sified patients were not borderline cases: they had substan-
tially higher MELD, MELD-Na, leukocyte counts, coagulopa-
thy, and organ dysfunction compared with double-negative 
patients.

The current push toward harmonization reflects an under-
standable desire to unify definitions across regions and facili-
tate research.10,11 However, our findings highlight a funda-
mental limitation: harmonization does not necessarily equate 
to improved clinical utility. The consensus framework,11 by 
anchoring ACLF to liver failure defined by relatively permis-
sive bilirubin and INR thresholds combined with an extra-
hepatic failure, identifies a smaller, more specific, and more 
liver-centered phenotype. While this improves specificity, it 
does so at the cost of sensitivity. In both cohorts, consen-
sus criteria failed to identify a large proportion of patients 
who subsequently died, with markedly lower sensitivity for 
28-day mortality compared with A-TANGO. In contrast, A-
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TANGO retains the original conceptual strength of ACLF defi-
nitions, linking organ failure thresholds to sharp inflections 
in mortality1,4 and therefore captures patients earlier along 
the trajectory of organ failure. This distinction reflects two 
fundamentally different conceptual models: a late, highly 
specific definition of ACLF centered on advanced liver failure 
(consensus criteria), versus an earlier, mortality-calibrated 
syndromic definition (A-TANGO score) aimed at identifying 
patients at clinically actionable risk. These models are not 
interchangeable, and attempts to harmonize them risk dilut-
ing the strengths of each.

A major insight from this analysis is that consensus non-
ACLF is neither biologically nor prognostically homogeneous. 
Application of A-TANGO criteria to this population consist-
ently decomposed it into graded risk strata, with stepwise in-
creases in mortality across grades. Notably, even within this 
consensus non-ACLF group, mortality ranged from approxi-
mately 10% to over 50%, depending on A-TANGO grade.

These findings support the concept that ACLF is a dynamic 
process rather than a binary state.13 Patients classified as 
consensus-negative but A-TANGO-positive appear to repre-
sent an evolving phase of organ failure, which is further un-
derscored by the observation that progression to ACLF within 
seven days is associated with a marked increase in mortality. 
In this context, A-TANGO4 does not overextend the definition 
of ACLF but rather identifies patients earlier in their disease 
trajectory, when intervention may still be possible.

The divergence between frameworks also reflects differ-
ences in how organ failure is conceptualized. The consensus 
definition is inherently liver-centric and does not recognize 
coagulation as an independent organ failure domain, where-
as A-TANGO allows extrahepatic and coagulation failures to 
define ACLF when associated with mortality risk. Our data in-
dicate that this distinction is clinically meaningful. A substan-
tial proportion of high-risk patients identified by A-TANGO did 
not meet consensus liver failure thresholds but exhibited sig-
nificant extrahepatic dysfunction. Conversely, patients clas-

sified as consensus ACLF had more advanced disease and 
higher mortality, reflecting a later-stage phenotype.

Importantly, A-TANGO does not ignore liver dysfunction. 
Median bilirubin and INR levels in A-TANGO ACLF were well 
above thresholds proposed in other frameworks,2 indicating 
that hepatic dysfunction is intrinsically captured when pre-
sent. Rather than requiring liver failure as an entry crite-
rion for the diagnosis of ACLF, A-TANGO integrates it within 
a broader multi-organ model, consistent with current under-
standing of ACLF as a systemic inflammatory and multi-or-
gan dysfunction syndrome.4,14

The observed differences can be interpreted through a 
sensitivity–specificity trade-off. A-TANGO demonstrates sub-
stantially higher sensitivity for mortality, whereas consensus 
criteria are more specific. This trade-off should be interpret-
ed in the context of the intended application of these scoring 
systems. For defining extreme phenotypes or epidemiologi-
cal standardization, higher specificity may be desirable. How-
ever, for clinical decision-making, early escalation of care, 
and trial enrichment, sensitivity is critical. Under-diagnosing 
patients with a 20%–30% short-term mortality is clinically 
consequential. From this perspective, A-TANGO provides a 
more useful framework for identifying patients at a stage 
where interventions may still alter outcomes.

These findings have direct implications for clinical trials 
and regulatory pathways. Definitions that preferentially se-
lect late-stage disease may limit the therapeutic window and 
reduce the likelihood of demonstrating benefit.15 Addition-
ally, underdiagnosis of ACLF negatively impacts patient re-
cruitment, sample size, and the evaluation of resolution of 
ACLF as a potential endpoint in clinical trials.4 In contrast, 
outcome-calibrated frameworks such as A-TANGO4 may en-
able earlier identification and more effective enrichment 
strategies. Moreover, regulatory acceptance increasingly de-
pends on reproducible relationships between diagnostic cri-
teria and clinically meaningful endpoints. The stronger HRs 
and consistent mortality gradients observed with A-TANGO 

Fig. 2.  A-TANGO grading refines risk stratification among patients classified as no ACLF by the consensus framework. (A) Sankey plot showing reclas-
sification of patients with consensus non-ACLF in the TIH cohort into A-TANGO non-ACLF, ACLF I, ACLF II, ACLF III, and ACLF IV categories, with 28-day and 90-day 
mortality rates shown for each category. (B) Sankey plot showing reclassification of patients with consensus non-ACLF in the CATCH-LIFE cohort into A-TANGO non-
ACLF, ACLF I, ACLF II, and ACLF III categories, with 28-day and 90-day mortality rates shown for each category. A-TANGO identifies progressively higher-risk subgroups 
within consensus non-ACLF patients, demonstrating stepwise increases in short-term mortality across grades. ACLF, acute-on-chronic liver failure.
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across both cohorts support its suitability as a stratification 
and enrichment tool in interventional studies.

This study benefits from a large sample size, inclusion of 
two independent cohorts with distinct etiologies, geography, 
practices, mortality rates, and consistent findings across 
populations. The head-to-head comparison directly address-
es issues with the consensus definitions of organ failure 
and ACLF in comparison with the evidence-based A-TANGO 
framework. Limitations should be acknowledged. The con-
sensus framework was operationalized without the immune 
and gastrointestinal failure domains, which have been sug-
gested to constitute individual organ failures in the consen-
sus framework. Under the consensus criteria,11 “immune 
failure” was defined by the presence of sepsis, septic shock, 
invasive fungal infection, Vibrio infection, or spontaneous 
bacterial peritonitis. However, these entities are imprecisely 
defined and difficult to ascertain consistently in patients with 
acutely decompensated cirrhosis. There is also a conceptual 
challenge in classifying infection as a precipitating event, a 
complication, or an organ failure in itself, creating a risk of 
circularity and double counting within the ACLF construct.12 
Similarly, “gastrointestinal failure” was loosely defined and 
has not been validated in ACLF. In addition, the consensus 
definition of kidney failure requires knowledge of baseline 
creatinine, which is often unavailable or incompletely cap-
tured in real-world datasets. Therefore, in the absence of 
documented chronic kidney disease in our datasets, we 
approximated baseline creatinine as 1 mg/dL and defined 
stage 2 AKI, corresponding to creatinine levels above 2 mg/
dL, as kidney failure for the operationalized consensus ACLF 
definition. This approximation may modestly underestimate 
the sensitivity of the consensus definition if baseline creati-
nine was lower than 1 mg/dL, or overestimate it if baseline 
was higher, and prospective studies with complete baseline 
values are needed to validate its exact performance. Finally, 
the two cohorts differed not only in etiology and disease se-
verity but also in healthcare practices, referral patterns, and 
demographic factors. While these regional differences could 
theoretically affect the operating characteristics of any ACLF 
classification system, the consistent advantage of A-TANGO 
in sensitivity and risk stratification across both cohorts ar-
gues against major bias driving our conclusions. This robust-
ness is further supported by our subgroup analyses stratified 
by etiology. Together, these findings support the generaliz-
ability of our results despite cross-regional heterogeneity.

Conclusions
The consensus ACLF framework and A-TANGO classification 
identify fundamentally different patient populations. The 
consensus definition captures a smaller, liver-centered phe-
notype, whereas A-TANGO identifies a broader population 
that includes a substantial intermediate-risk group with clini-
cally meaningful mortality. These findings demonstrate that 
harmonization, as currently operationalized, may come at 
the cost of reduced clinical accuracy, sensitivity, and under-
diagnosis of important high-risk phenotypes, with significant 
potential clinical and regulatory consequences. Rather than 
replacing outcome-based definitions, future efforts toward 
harmonization should build upon them. A unified framework 
must preserve the link between organ failure and mortal-
ity that underpins the clinical utility of ACLF, ensuring that 
convergence enhances rather than diminishes the ability to 
identify patients at risk of mortality.
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