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Novel Risk Scores in Metabolic Dysfunction-Associated 
Steatohepatitis

G&H  Why has there been a push to develop 
new risk scores in metabolic dysfunction-
associated steatohepatitis when there are 
already commonly used scores like the 
Fibrosis-4 score? 

WD  The clinical objective has broadened. The initial 
Fibrosis-4 (FIB-4) score was created for use in HIV/
hepatitis C coinfection. It used easily obtained parameters 
such as age, aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), and platelet count. Since then, 
its utility has expanded mainly to be used as a first-line 
rule-out of advanced fibrosis, usually defined as stages F3 
to F4, in metabolic dysfunction-associated steatotic liver 
disease (MASLD). Simplicity is not a limitation but a 
strength.1-3

The change is that there are now earlier treatment 
opportunities. Resmetirom (Rezdiffra, Madrigal) and 
semaglutide (Wegovy, Novo Nordisk) have shown his-
tologic improvements and have received accelerated 
approval in the United States for noncirrhotic metabolic 
dysfunction-associated steatohepatitis (MASH) with F2 
to F3 fibrosis. With available treatment, the objective is to 
identify MASH patients before they develop cirrhosis.4-7 

At this time, tools are needed that are appropriate for dif-
ferent decisions, namely identifying potential significant 
fibrosis for assessing treatment candidacy.

G&H  What are the components of the 
Steatosis-Associated Fibrosis Estimator score?

WD  The Steatosis-Associated Fibrosis Estimator (SAFE) 
score merges age, body mass index (BMI), diabetes status, 

AST, ALT, platelet count, and globulin (total serum pro-
tein minus albumin). It was developed to distinguish F0 
and F1 from significant fibrosis, defined as F2 or higher.8

Diabetes and BMI provide context for interpreting 
the laboratory results. For example, otherwise similar 
results may have different implications in a patient with 
diabetes and obesity than in someone without those char-
acteristics. These variables contribute information about 
metabolic risk; their inclusion does not make the SAFE 
score a cardiovascular risk calculator.2,8

Globulin provides a routinely available laboratory 
parameter (not specific for fibrosis) as a component. 
Patients are then classified into 3 risk classes: low risk (<0), 
intermediate risk (0-<100), and high risk (≥100). These 
risk levels do not represent identical equivalents of indi-
vidual histologic stage. An increased score is, therefore, a 
trigger for further evaluation and does not substitute for 
independent diagnostic findings.8

G&H  How does the intended use of the 
LiverRisk score compare with FIB-4’s traditional 
role? 

WD  The LiverRisk score was developed for risk assess-
ment in the general population, including people not 
already selected for hepatology evaluation. The main fac-
tors considered are age, sex, AST, ALT, gamma-glutamyl 
transferase (GGT), fasting glucose, total cholesterol, and 
platelet count.9

The key distinction is its development target and set-
ting. The LiverRisk score was derived to predict liver stiff-
ness and was evaluated for future liver-related outcomes. 
It should not be described as a biopsy-based F2 diagnostic 

Winston Dunn, MD
Professor Emeritus of Medicine
University of Kansas Medical Center
Kansas City, Kansas
Director of Liver Research
Summit Clinical Research Solutions
San Antonio, Texas



Gastroenterology & Hepatology  Volume 22, Issue 11  November 2026    621

M
A

S
H 

from AST, alkaline phosphatase, GGT, international 
normalized ratio (INR), albumin, sodium, bilirubin, 
platelet count, and cholesterol.11 Thus, even if an INR 
is unavailable, that does not mean calculation is impos-
sible; the software may select a suitable model that can 
be derived from the tests obtained. This is distinct from 
presuming negative tests are normal or asserting the risk 
can be computed without laboratory results. The key 
practical issue is which inputs are accessible, which model 
is chosen, and how well that setup works in the relevant 
population.11

G&H  How do these new scores perform 
across different races and ethnic groups, as 
well as different BMIs?

WD  No score can be described as universally superior 
across racial and ethnic groups. The SAFE score has been 
evaluated in US populations and in Hong Kong. Liver-
PRO’s initial cohorts were European, and ALADDIN 
used multinational development and validation cohorts. 
Geographic diversity is valuable, but it does not establish 
equivalent sensitivity or calibration within every racial or 
ethnic subgroup.10-13

BMI also takes careful consideration. Patients who 
are not obese may still develop MASLD and significant 
fibrosis. However, obesity by itself does not confirm the 
presence of fibrosis. Excluding BMI from a model does 
not ensure unbiased results across all weight ranges; other 
predictors and the characteristics of the development 
cohort are also important.2,3

In the SAFE score, BMI enters the model as an 
additive term. Values above 40 kg/m² are capped at 40. 
The effect stops growing after that point. ALADDIN’s 
tree-based approach can fit nonlinear effects. That does 
not mean BMI only matters a little or that lean patients 
cannot be missed.10,13

Another important variation is age. A US validation 
of the SAFE score identified limited sensitivity in younger 
adults and a high proportion requiring further assessment 
among older adults. Age-related limitations are also well 
documented for FIB-4. Clinicians should examine sub-
group sensitivity, missed cases, and referral rates, not just 
an overall area under the receiver operating characteristic 
curve (AUROC).13,14 

G&H  Could you discuss any direct 
comparisons of the new scores vs older 
scores like FIB-4? 

WD  Several comparisons are informative, provided that 
their reference standards are kept separate. In a Hong 
Kong biopsy cohort, the SAFE score had an AUROC of 

score. Its potential role is to identify people who warrant 
additional evaluation before advanced disease becomes 
clinically apparent.9

Referral triage is not new to the LiverRisk score. 
FIB-4 already does this in a supported guideline pathway. 
They can be applied together to identify who needs fur-
ther testing; it is simply whether the LiverRisk score will 
improve detection, calibration, and referral efficiency in 
the target population. A general population model still 
needs to be tested in a higher-risk population, such as peo-
ple with diabetes, rather than assuming equivalence.2,3,9

G&H  How do the two versions of the ALADDIN 
score differ from each other and from other 
risk scores?

WD  ALADDIN has two alternative configurations. 
ALADDIN-F2-Lab employs clinical and laboratory data 
without elastography. ALADDIN-F2-VCTE includes 
liver stiffness by vibration-controlled transient elastogra-
phy (VCTE). Both aim for meaningful fibrosis or higher 
in MASLD, and the version with elastography has out-
performed the published scores in external validation.10 
The purpose of the version without elastography is to ease 
access. A laboratory-based model can be considered where 
VCTE is unavailable, whereas the VCTE model combines 
information already obtained from an elastography exam-
ination with the patient’s other characteristics.10

From a methodologic perspective, ALADDIN uses 
tree-based machine-learning algorithms, including ran-
dom forests and gradient-boosting methods. These can 
represent nonlinear and interaction effects, instead of 
assuming a univariate additive relationship between each 
predictor and the risk of fibrosis. That flexibility is poten-
tially useful, but the designation of machine learning does 
not itself establish clinical superiority. The relevant evi-
dence is performance in independent patients, especially 
at thresholds used to decide whether further testing is 
needed.10

G&H  What is LiverPRO designed to predict, 
and how does it differ from other scores?

WD  LiverPRO was developed as a blood-based deci-
sion-support tool for detecting significant fibrosis in 
primary care. Histologic F2 or higher– and F3 or higher–
guided model development validates against increased 
liver stiffness and liver-related events. These outputs 
should not be used as a prescriptive assignment of a single 
biopsy stage.11

LiverPRO’s distinctive feature is flexibility when lab-
oratory panels are incomplete. The published platform 
comprises 466 models using age plus 3 to 9 tests selected 
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0.773 for significant fibrosis, compared with 0.746 for 
FIB-4 and 0.844 for VCTE. The SAFE score was numer-
ically better than FIB-4, but that particular AUROC 
comparison did not reach statistical significance.12

In ALADDIN’s external validation cohort, ALAD-
DIN-F2-VCTE achieved an AUROC of 0.791 for biop-
sy-defined significant fibrosis or higher, compared with 
0.745 for VCTE alone. ALADDIN-F2-Lab achieved 
0.706 and outperformed the blood-based comparators, 
including FIB-4, in that analysis. Adding elastography 
clearly provided additional discrimination.10

LiverPRO was tested against a different endpoint in 
the 6468-participant DECIDE validation cohort: liver 
stiffness of at least 8 kPa. Its AUROC was 0.80, whereas 
for FIB-4 it was 0.69, 0.78 for the Enhanced Liver Fibro-
sis (ELF) test, and 0.81 for the LiverRisk score. That 
means LiverPRO performed better than FIB-4 but not 
much better than other alternatives.11

A 2026 cross-sectional evaluation of 12,050 National 
Health and Nutrition Examination Survey participants 
also confirmed higher AUROCs for LiverRisk in compar-
ison with FIB-4 (0.718 vs 0.621 for stiffness of 8 kPa and 
0.748 vs 0.654 for 10 kPa). However, discrimination was 
still moderate, and thresholds prioritized for sensitivity 
resulted in significant false-positive testing.15

Prognostic comparisons address another question. In 
a 2026 UK Biobank study of 385,738 participants, Liver
Risk had the best-performing routine score for severe cir-
rhosis-related morbidity, with a 10-year C-index of 0.812. 
However, rankings were different when precision and the 
benefit of referral decisions were considered.16

The practical point is that biopsy-defined fibrosis, 
increased stiffness, and future complications are related, 
but with separate endpoints. Scores within the same 
population and the same endpoint should be compared, 
in addition to missed cases and unnecessary referrals. A 
higher AUROC by itself does not prove that a pathway 
leads to better clinical decisions.17

G&H  Where would you place the new scores 
in current clinical practice?

WD  Rather than being treated as interchangeable stand-
alone diagnostic tests, these new scores can be put into 
a structured case-finding pathway. Existing guidance 
recommends evaluating fibrosis among people at higher 
risk and those people with type 2 diabetes or obesity with 
additional metabolic risk factors. FIB-4 is already an 
established first-line screening/diagnostic pathway, and 
abnormal or borderline scores often warrant referral for 
VCTE, ELF testing, or specialist assessment.2,3

The new blood-based scores are potentially suitable to 
refine primary selection, whereas ALADDIN-F2-VCTE 

is more naturally suited to follow available elastography. 
Their use should be dependent on local validation and 
whether they actually aid detection without saturating 
testing capability. A low-risk result designed to rule out 
advanced fibrosis should not be assumed to rule out the 
entire F2 disease.2,3,10

Bayesian adjustment is proposed for ALADDIN to 
address the influence of pretest probability. The same test 
information usually implies a lower posttest probability 
in a lower-prevalence setting. However, changing the 
assumed prevalence does not correct every difference 
between a specialist cohort and primary care; calibration 
still needs to be demonstrated.10

Treatment decisions should aim for reliable detec-
tion of noncirrhotic F2 to F3 disease using the right tool 
(clinical assessment combined with proper use of vali-
dated noninvasive tests), reserving biopsy for some areas 
of uncertainty. A new score should not be a reason for 
starting therapy and not being evaluated for cirrhosis.6,7

G&H  How feasible is it for the average 
clinician to calculate and use these new scores 
in current clinical practice?

WD  Calculation can be performed using electronic calcu-
lators or decision-support software, but it alone does not 
constitute implementation. The greater challenge lies in 
obtaining the necessary data, using the correct units and 
dates, and providing an actionable result within the elec-
tronic health record. The system should recognize missing 
values rather than silently treating them as normal.

An ideal workflow would flag eligible patients, per-
form risk estimation, advise on the next assessment, and 
monitor if it was carried out. During a hectic consultation, 
this might be hard to achieve with manual input alone. 
It is worth noting that structured primary-care pathways 
have already achieved better detection and fewer ill-ad-
vised referrals through known tests; any newer algorithm 
should be tested in that context.18

Computational complexity should not be mistaken 
for major per-patient computing expense. High costs 
include extra blood tests, software licensing, integration, 
elastography, and downstream referrals. These costs will 
have to be assessed when considering where the score will 
be applied.

Finally, a normal aminotransferase level must not 
discourage risk assessment. Liver biopsy research shows 
advanced fibrosis and cirrhosis despite normal AST and 
ALT. Case-finding criteria should be based on clinical risk 
factors in combination with an appropriate composite 
score.2,19

G&H  What further research is needed?
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WD  Independent, prospective comparisons in intend-
ed-use populations, with prespecified thresholds and 
sufficient numbers of people across age, diabetes status, 
BMI, and race/ethnicity, are required. These should 
include calibration, sensitivity, predictive values, and 
numbers referred or missed, apart from discrimination. 
Decision-curve analysis can reveal whether better predic-
tion represents a clinically useful trade-off between missed 
disease and unjustified testing.17

Detection should also be separated from progno-
sis. The fibrosis stage correlates with clinical outcomes. 
However, the detection of fibrosis at one given time 
point does not define how well a given model predicts 
decompensation, hepatocellular carcinoma, transplanta-
tion, or death. Hence, there should be focus on further 
longitudinal validation.20

Treatment monitoring is the next concern. A decreas-
ing score might be due to changes in weight, aminotrans-
ferases, or other inputs rather than fibrosis regression. 
Modifications to these newer scores should be validated 
based on histology and clinical outcomes before they are 
used as treatment-response surrogates.6,7

Finally, I would consider implementation to be 
successful if it detects treatable disease at an earlier stage, 
ensures that the patient receives appropriate treatment, 
and improves outcomes without imposing an unsustain-
able burden of unnecessary testing.
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