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Abstract

Background/Objectives: The ANALI and DiStrict scores are novel quantitative magnetic
resonance cholangio-pancreatography (MRCP)-derived scoring systems designed to pre-
dict outcomes in primary sclerosing cholangitis (PSC). However, as their prognostic utility
and inter-reader reproducibility are not widely validated, their utility in clinical practice
is currently limited. This study aimed to assess the reproducibility and prognostic perfor-
mance of the ANALI without gadolinium (ANALIyG) and DiStrict scores in predicting
liver-related outcomes in patients with PSC. Methods: We conducted a multicentre retro-
spective cohort study enrolling adult patients with large-duct PSC and at least one MRCP
from the time of diagnosis. MRCPs were scored by five blinded senior abdominal radiolo-
gists with inter- and intra-reader agreement assessed via intraclass correlation coefficients.
Multivariate Cox proportional models were used to evaluate the prognostic value of the
ANALING and DiStrict scores, with a composite endpoint of liver transplantation, hepatic
decompensation, or liver-related death. Results: Eighty-nine patients with a median of
5.5 years (IQR 3.4-9.2) of follow-up were included. The ANALING score showed higher
intra-reader agreement (ICC 0.87, 95% CI 0.82-0.92 vs. ICC 0.64, 95% CI 0.36-0.79) and
similar inter-reader agreement (ICC 0.71, 95% CI 0.63-0.78 vs. ICC 0.67, 95% CI 0.59-0.75)
compared to the DiStrict score. Only the ANALInG score was associated with liver-related
events, which remained significant when adjusted for age and sex (aHR 1.28, 95% CI
1.01-1.63) and MELD (aHR 1.69, 95% CI 1.22-2.34). Conclusions: The ANALIy( score is
a reproducible, MRI-derived scoring system that is independently associated with liver
outcomes and has higher intra-reader agreement compared to the DiStrict score.

Keywords: primary sclerosing cholangitis; ANALIL DiStrict; prognosis; magnetic resonance
imaging

1. Introduction

Primary sclerosing cholangitis (PSC) is a progressive cholestatic liver disease char-
acterised by chronic inflammation and fibrosis of the biliary tree, often culminating in
cirrhosis, liver failure, or the need for liver transplantation [1]. Patients with PSC are also at
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increased risk of hepatobiliary malignancy, contributing to high morbidity and mortality [2].
Despite advances in understanding the disease, prognostication remains challenging.

Several prognostic models including the Mayo Risk Score [3], UK-PSC score [4], the
Primary Sclerosing Cholangitis Risk Estimate Tool (PREsTo) [5], and Amsterdam-Oxford
model [6,7], which rely on a combination of clinical and biochemical parameters, have been
developed to predict transplant-free survival. In addition, recent studies have demonstrated
the utility of qualitative and quantitative scoring systems of magnetic resonance cholangio-
pancreatography (MRCP) as complementary prognostic tools [8-10]. As MRCP is already
used for routine surveillance in patients with PSC, validation of available scoring systems
may allow us to further refine risk stratification in both clinical and trial contexts for patients
with PSC [11-13].

Imaging-based tools including the ANALI and DiStrict scores were originally devel-
oped to standardise MRCP assessment in PSC. By directly characterising structural liver
and biliary changes, these MRI-based scoring systems may offer complementary prognostic
insights beyond existing clinical and biochemical models, with the potential to refine risk
stratification. The ANALI score incorporates both biliary and parenchymal assessment
of the liver and has been validated in external cohorts to strongly predict liver-related
outcomes [14,15]. In contrast, the DiStrict score focuses exclusively on cholangiographic
changes, grading the severity and extent of intra- and extra-hepatic strictures and di-
latations. Developed in a multicentre cohort, the score demonstrated good inter-reader
reproducibility and was a strong predictor of liver transplant or liver-related death [16].

While both the above scoring systems have shown promise, concerns have been raised
regarding their reproducibility, with prior studies demonstrating only poor to moderate
inter-reader agreement [15,17-19]. Furthermore, no studies to date have directly compared
the prognostic performance of ANALI and DiStrict within the same patient cohort, leaving
uncertainty about their relative strengths and clinical utility.

In Australia, the vast majority of MRCP performed for PSC are without contrast;
hence, we aimed to validate the prognostic performance of the ANALI score without
gadolinium (ANALING) and the DiStrict score MRI-based scoring systems and evaluate
the reproducibility of each scoring system in an Australian setting.

2. Materials and Methods
2.1. Study Design and Population

We conducted a multicentre retrospective cohort study across three tertiary hospitals
in Melbourne, Australia, including one liver transplant centre. Patients with a confirmed
diagnosis of large-duct PSC who were diagnosed between 1 January 2005 and 30 March
2021 were identified from institutional hepatology databases at the three participating
centres. This study represents a sub-cohort of a larger Australian PSC population previously
described [20]. Follow-up data were collected where available up to 31 December 2023.

The study was approved by The Austin Ethics Committee (project: HREC /98594 /
Austin-2024). All relevant ethical and regulatory approvals were obtained in accordance
with the guidelines laid down by the NHMRC of Australia, the Helsinki Declaration, and
their subsequent amendments.

2.2. Inclusion and Exclusion Criteria

We included all adult patients with a confirmed diagnosis of large-duct PSC, defined
by characteristic cholangiographic features on MRCP or endoscopic retrograde cholangio-
pancreatography in combination with a cholestatic biochemical profile [13]. Patients were
required to have an adequate quality index MRCP—or the earliest available surveillance
scan—suitable for radiologic scoring and sufficient longitudinal clinical follow-up.
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Patients were excluded if they had small-duct PSC, prior liver transplantation, or an
episode of hepatic decompensation (defined as an episode of ascites, hepatic encephalopa-
thy, or variceal bleeding) before the index MRCP. Patients with inadequate MRCP quality,
such as severe motion artefact, were also excluded from analysis.

2.3. Imaging Evaluation

MRCP examinations were performed between 2005 and 2021 using 1.5-T and 3-T
scanners from multiple vendors. Assessments were based on three-dimensional MRCP
images, together with axial T1 and T2, and coronal T2-weighted sequences to evaluate the
biliary tree, liver morphology, splenomegaly, and portosystemic shunts. All MRCPs were
performed as part of routine surveillance.

Five abdominal radiologists, with a range of 2 to 19 years of experience, independently
reviewed all MRCP examinations while blinded to clinical and laboratory data. Before
scoring, readers participated in a calibration session involving ten training cases of varying
severity (not included in the study cohort) to ensure consistency in interpretation.

Each examination was scored according to both the ANALInG and DiStrict scoring
systems. The ANALING score quantifies intrahepatic bile duct dilatation, liver dysmor-
phy, and features of portal hypertension to generate a composite score ranging from 0
to 5 [15]. The DiStrict score assesses intra- and extra-hepatic ductal involvement, grad-
ing the extent and severity of strictures and upstream dilatation on a 0—4 scale for each
domain (total 0-8) [16]. Full scoring criteria and imaging examples are provided in the
Supplementary Materials (Tables S1 and S2, Figures S3 and S4). Of note, our analyses used
the non-contrast ANALING score as contrast-enhanced MRCP is rarely used in Australia
for surveillance [21].

2.4. Outcomes

The primary endpoint was a composite of liver transplantation, hepatic decompensa-
tion, or liver-related death. Decompensation was defined as encephalopathy, ascites, or
oesophageal variceal bleeding. Hepatobiliary cancers were not considered an endpoint, in
keeping with prior studies [9,14-16]. Deaths attributable to liver cancer were included as
liver-related mortality, whereas patients with incident malignancy who remained alive at
study completion were censored.

2.5. Statistical Analysis

Continuous variables were reported as medians with interquartile ranges and categor-
ical variables as absolute numbers and percentages.

Associations between imaging scores and clinical outcomes were evaluated using Cox
proportional hazards regression, with hazard ratios (HRs) and 95% confidence intervals
(ClIs) estimated from both univariate and multivariate models adjusted for age, sex, and
MELD score. The Kaplan-Meier method with log-rank analysis was used to assess differ-
ences in time to composite endpoint between patients stratified by ANALIyG scores of
0-2 versus 3-5 and DiStrict scores of 0—4 versus 5-8, as per the original studies. Statistical
significance was set at p < 0.05.

The inter-reader and intra-reader reproducibility of both scoring systems were assessed
using the intraclass correlation coefficient (ICC) with 95% confidence intervals. To assess
intra-reader reliability, one radiologist (anonymised for review; six years of abdominal
imaging experience) re-evaluated all MRCP studies two months after the initial assessment.
For survival analysis, this radiologist’s initial assessment was used. Agreement was
interpreted using the following conventional thresholds: ICC < 0.50 (poor), 0.50-0.75
(moderate), 0.75-0.90 (good), and >0.90 (excellent) [22].

Analyses were conducted using SPSS statistical software version 29.
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3. Results
3.1. Clinical Characteristics

A total of 94 patients were initially identified from the retrospective cohort. Two
were excluded due to a diagnosis of small-duct PSC, and three were excluded because
of prior decompensation. The final cohort comprised 89 patients with large-duct PSC,
with a median follow-up of 5.5 (IQR 3.4-9.2) years from the time of index MRCP, with
a total follow-up time of 576 person-years. An additional 11 patients lacked up-to-date
biochemical data within six months of the index MRCP and were therefore excluded from
the sub-analysis evaluating the biochemical predictors of outcome.

The median age at MRCP was 39 years, and 55% were male. At the end of the follow-
up period, 31 patients (35%) met the composite primary outcome: 17 (19%) underwent
liver transplantation, 19 (21%) developed liver decompensation, and 4 (5%) died from
end-stage liver disease. Of those who underwent transplantation, five experienced hepatic
decompensation during follow-up prior to transplantation, and all four patients who
died from liver-related causes experienced hepatic decompensation prior to death. The
median time to the composite outcome was 5.8 (IQR 2.6-7.4) years. Baseline demographic,
laboratory, and clinical characteristics are summarised in Table 1.

Table 1. Demographic and laboratory data of the study population.

Study Population
Number of patients 89
Liver transplant centre 61 (68%)
Non-transplant centre 28 (32%)
Female/male 40/49
Age, years 39 (27-55)
Laboratory Values
ALTU/L 71 (35-165)
ASTU/L 64 (38-102)
ALPU/L 217 (123-401)
Albumin g/L 36 (32—-40)
Bilirubin mcmol /L 16 (8-34)
INR 1(1-1.2)
Platelets 10% /L 240 (178-319)
AFP mcg/L 2(1.2-3.8)
MELD Score 8 (6.5-11.5)
Follow-up time from MRI (years) 5.5 (3.4-9.2)
Patients who met composite endpoint 31
Total events 40
Liver transplant 17
Liver decompensation 19
Liver-related death 4
HCC/CCA 2/1

All values are expressed as medians (inter-quartile range). ALT, alanine aminotransferase; AST, aspartate
transaminase; ALP, alkaline phosphatase; INR, international normalised ratio; HCC, hepatocellular carcinoma;
CCA, cholangiocarcinoma; AFP, alpha-fetoprotein; MELD, Model for End-Stage Liver Disease.

There was one patient with an endobiliary stent, one with a prior right hemihepatec-
tomy, and fourteen patients with a prior cholecystectomy who were included within the
study. These patients were included in the final analysis to best reflect a real-world cohort.

3.2. Assessment of Inter-Reader and Intra-Reader Agreement

Inter-reader and intra-reader reproducibility of both scoring systems are shown in
Table 2. The ANALING score demonstrated moderate inter-reader agreement (ICC = 0.71,
95% CI 0.63-0.78) and good intra-reader agreement (ICC = 0.87, 95% CI 0.82-0.92). The
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DiStrict score showed moderate inter-reader agreement (ICC = 0.67, 95% CI 0.59-0.75) and
moderate intra-reader agreement (ICC = 0.64, 95% CI 0.36-0.79).

Table 2. Intraclass correlation coefficient (ICC) with 95% confidence intervals (CI).

Score Inter-Reader ICC (95% CI) Intra-Reader ICC (95% CI)
ANALIyG score 0.71 (0.63-0.78) 0.87 (0.82-0.92)
Intrahepatic ducts 0.75 (0.68-0.81) 0.80 (0.71-0.86)
Liver dysmorphy 0.60 (0.50-0.69) 0.77 (0.67-0.84)
Porto-systemic shunts 0.69 (0.60-0.76) 0.83 (0.75-0.88)
DiStrict score 0.67 (0.59-0.75) 0.64 (0.36-0.79)
Intrahepatic ducts 0.62 (0.53-0.71) 0.62 (0.31-0.78)
Extrahepatic ducts 0.56 (0.47-0.66) 0.52 (0.35-0.66)

Among the ANALING subcomponents, inter-reader agreement was good for intra-
hepatic ducts (ICC, 0.75; 95% CI, 0.68-0.81) and moderate for porto-systemic shunts (0.69;
95% CI 0.60-0.76) and liver dysmorphy (0.60; 95% CI 0.50-0.69). Intra-reader agreement for
these features was good across all scores (ICCs, 0.77-0.83).

For DiStrict subcomponents, inter-reader agreement was moderate for intrahepatic
ducts (0.62; 95%CI 0.53-0.71) and for extrahepatic ducts (0.56; 95% CI 0.47-0.66), with
corresponding intra-reader ICCs of 0.62 (95% CI 0.31-0.78) and 0.52 (95% CI 0.35-0.66).

3.3. Prognostic Performance

Higher ANALING scores were significantly associated with meeting the composite
primary outcome (HR 1.28, 95% CI 1.02-1.61, p = 0.033), and this association remained
significant after adjustment for age and sex (aHR 1.28, 95% CI 1.01-1.63, p = 0.045) and
adjustment for MELD score (aHR 1.69, 95% CI 1.22-2.34, p = 0.002; Table 3). Kaplan-Meier
analysis demonstrated significantly lower outcome-free survival among patients with
ANALING scores of 3-5 compared to those with scores of 0-2 (Figure 1).

In contrast, DiStrict score was not significantly associated with outcomes in unadjusted
analysis (HR 1.03, 95% CI 0.87-1.23, p = 0.71), and the association remained non-significant
after adjustment for age and sex (aHR 1.025, 95% CI 0.86-1.22, p = 0.078) and MELD (aHR
1.04, 95% CI 0.85-1.28, p = 0.69; Table 3). Kaplan-Meier analysis similarly showed no
significant difference in outcome-free survival between patients with DiStrict scores of 5-8
and those with scores of 04 (Figure 2).

Table 3. Risk estimates for clinical outcomes adjusted for age and sex, and MELD score.

S . Multivariable Analysis Multivariable Analysis
Univariable Analysis (Age and Sex) (MELD)
Variable HR -Value aHR -Value aHR -Value
(95% CI) P (95% CI) P (95% CI) P
1.28 1.28 1.69
ANALInG score (1.02-1.61) 0.033 (1.01-1.63) 0.045 (1.22-2.34) 0.002
I 1.033 1.025 1.04
DiStrict score (0.87-1.23) 0.712 (0.86-1.22) 0.078 (0.85-1.28) 0.693

Analysis of the individual ANALING score components demonstrated that liver dys-
morphy (aHR 1.70, 95% CI 1.14-2.52, p = 0.009) and portosystemic shunts (aHR 4.32, 95%
CI 1.41-13.26, p = 0.011) were independently associated with outcomes while intrahepatic
ductal changes alone were not (Supplementary Table S3). In the DiStrict score subgroup
analysis, intrahepatic ductal changes were independently associated with outcomes (aHR

https:/ /doi.org/10.3390/1ivers6040059


https://doi.org/10.3390/livers6040059

Livers 2026, 6, 59 6of 11

1.52, 95% CI 1.05-2.20, p = 0.026), while extrahepatic ductal changes showed no association
with outcome (Supplementary Table 54).

10 -+ ANALI
+ Group
- <2
M35
08 - <2-censored
—+—35-censored
-

N 2

02

Cum Survival

00

0.00 200 4.00 6.00 8.00 10.00

Time to Liver Tx, Liver Death, Decompensation

p=0.050

Number at risk

Time (years) 0 2 4 6 8 10
ANALING 0-2 60 51 38 26 14 5
ANALING 3-5 29 19 14 12 4 4

Figure 1. Kaplan-Meier curve for outcome-free survival for ANALIyG scores of 0-2 and 3-5.

DiStrict
Group
0-4
5.8
0-4-censored
—t—5-8-censored
:
@
E
3
02 ‘v
i
00
0.00 200 4.00 6.00 8.00 10.00
Time to Liver Tx, Liver Death, Decompensation
p=0.718
Number at risk
Time (years) 0 2 4 6 8 10
DiStrict 0-4 54 42 30 16 8 2
DiStrict 5-8 35 30 22 17 10 7

Figure 2. Kaplan—-Meier curve for outcome-free survival for DiStrict scores of 0—4 and 5-8.

A comparison with established biochemical predictors was conducted in a subgroup
with complete biochemical data (79 patients). This showed that MELD, Mayo Risk Score,
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serum bilirubin, ALP, and albumin all retained prognostic value in multivariate models
(Supplementary Table S5).

4. Discussion

In this multicentre retrospective study, we evaluated the prognostic performance
and reproducibility of the ANALInG and DiStrict MRCP-based scoring systems in pa-
tients with PSC. We found that, among the two scoring systems, ANALINg demonstrated
stronger prognostic performance, remaining independently associated with liver trans-
plantation, hepatic decompensation, or liver-related death after adjustment for age, sex,
and MELD score. In contrast, the DiStrict score was not associated with outcomes in our
cohort, although the intrahepatic stricturing component within its scoring framework was
associated with clinical outcomes, highlighting the prognostic relevance of intrahepatic
disease burden.

These findings support the findings by Grigoriadis et al. [15,16], who described and
validated both ANALInG and DiStrict scores as MRI-based tools for PSC prognostication.
Previous studies have demonstrated that ANALING is strongly associated with outcomes
but have raised concerns regarding poor-to-moderate inter-reader agreement, particularly
for subjective features such as liver dysmorphy and parenchymal heterogeneity [14,15,19].
This variability has been consistently reported in the PSC literature, especially for MRI-
based assessments, and appears to persist across different cohorts and reader experience
levels [17,18,23].

Importantly, we found inter- and intra-reader agreement for ANALING to be moderate-
to-good, indicating acceptable reproducibility. The inter-reader agreement for ANALING
(ICC 0.71) was higher than that reported in prior work (ICC 0.56), which may in part reflect
the greater reproducibility of the liver dysmorphy component in our cohort (ICC 0.60 vs.
0.28). Notably, our cohort demonstrated improved agreement across all three ANALING
domains [15]. This improved reader agreement may be the result of the pre-assessment
training session, suggesting that enhancing inter-reader reliability is feasible.

For DiStrict score, both inter- and intra-reader agreement were moderate, indicat-
ing greater variability in scoring compared with ANALING. Agreement was higher for
intrahepatic than extrahepatic ductal assessment (ICC 0.62 vs. 0.56), although, to our
knowledge, this comparison has not been previously studied. MRCP studies in our cohort
were acquired over a 16-year period using evolving protocols and variable image quality,
which may have contributed to lower agreement in the assessment of biliary strictures and
ductal dilatation.

In contrast to the ANALING score and earlier European studies, the DiStrict score
was not independently associated with outcomes in our patient cohort. In the original
Swedish validation study by Grigoriadis et al. [16], higher DiStrict scores (>5) were strongly
associated with adverse outcomes, whereas this association was not observed in our study,
either in the univariate analysis or after the multivariable adjustment. This discrepancy
may be partially attributable to differences in disease severity between the cohorts, with
our patients demonstrating lower DiStrict scores at baseline (median 3; mean 3.1) relative
to the Swedish cohort (median 4; mean 4.1) [16]. The distribution of scores in the study
population is shown in Supplementary Figures S1 and S2.

This discrepancy may also reflect differences in sample size and event rates, as our
cohort was smaller and included fewer total endpoints likely resulting in type II error.
As the DiStrict score captures only the burden of biliary stricturing, rather than markers
of disease progression such as fibrosis or portal hypertension and given that stricturing
typically precedes cirrhosis and hepatic decompensation, the relatively shorter median
follow-up of 5.5 years in our cohort may have been insufficient to capture later stage
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events. Longer observation may therefore be required to fully assess its prognostic value
for advanced outcomes. DiStrict score reproducibility was also lower than previously
reported, with only moderate inter-reader and intra-reader agreement, suggesting that
ductal scoring may be more susceptible to variability both in interpretation and image
acquisition, although we did not formally assess image quality in this study.

An analysis of individual score components showed that liver dysmorphy and the
presence of portosystemic shunts, a surrogate for portal hypertension, were strongly
associated with outcomes, whereas intrahepatic ductal dilatation was not. In contrast,
the DiStrict score identified intrahepatic strictures as independently prognostic. This
difference may reflect how intrahepatic disease is captured differently across the two scores.
ANALING evaluates only the largest measurable duct, grading dilatation on a 0-2 scale
without accounting for the extent or distribution of stricturing, whereas DiStrict employs
a more detailed 0—4 scale that incorporates both the proportion of liver affected (<25%
vs. >25%) and the presence of associated biliary dilatation. As a result, the DiStrict score
may more sensitively capture diffuse intrahepatic involvement that better reflects risk of
progressive fibrosis rather than isolated ductal dilatation.

Other novel tools, such as MRCP+, also quantify biliary changes using more granu-
lar metrics and have shown positive correlations with outcomes [8]. Validation studies
integrating MRCP+ parameters with biochemical markers have demonstrated superior
prognostic performance compared with traditional scores such as the Mayo risk score [24],
suggesting that future iterations of ANALING and DiStrict may benefit from the incorpora-
tion of complementary non-invasive markers. The lack of association between intrahepatic
dilatation and outcome in ANALING suggests that duct calibre alone may be an imprecise
marker of disease severity.

A key strength of this study is the multicentre design across three tertiary institutions,
including a liver transplant centre, which enhances generalisability within the Australian
PSC population. Reader blinding and independent image review strengthened repro-
ducibility estimates, and outcomes were verified through longitudinal clinical follow-up.

However, several limitations should be acknowledged. This was a retrospective single-
country study conducted across three tertiary centres in Melbourne, Australia, introducing
risks of selection and referral bias. Additionally, imaging protocols were not standardised
across sites or over time, with MRCPs performed between 2005 and 2019 on scanners
from different vendors. This, however, reflects real-world practice where patients undergo
imaging from external sites and grading would have to be performed with differing
technical factors.

Notably, outcome definitions differed between the original ANALING and DiStrict
derivation studies, with hepatic decompensation being included only with the ANALING
score [14,16]. We chose to include hepatic decompensation in the composite outcome to
capture clinically relevant disease progression, improve statistical power and to allow
for direct comparison between the scores. Because ANALING incorporates radiologic
features of cirrhosis whereas DiStrict does not, this outcome choice likely contributed to
the comparatively poorer performance of the DiStrict score. This highlights the challenges
of comparing prognostic models with heterogenous outcome frameworks and underscores
the need for harmonised endpoints in future validation studies.

A further limitation is that survival analyses were based on assessments from a
single radiologist without consensus review. Although reproducibility was moderate,
this approach may limit generalisability and does not fully account for inter-observer
variability. In addition, readers relied on available sequences for biliary tree assessment
which included axial T1 and T2 and coronal T2 sequences as well as 3D-MRCP images. The
DiStrict score was developed using 3D-MRCP images and relied on axial T2 sequence for
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anatomical correlation only [17]. Furthermore, the follow-up period was relatively short
and not all patients were observed to a definitive endpoint, and censoring may have led to
an underestimation of risk associations. The number of outcome events, while adequate
for primary analyses, was modest and may have limited power for multivariable and
subgroup analyses.

Finally, hepatobiliary malignancies were not included in the primary endpoint, in
keeping with prior studies, but this excludes an important cause of morbidity and mortality
in PSC.

5. Conclusions

Our multicentre study demonstrates that the ANALING score provides stronger prog-
nostic performance and more consistent reproducibility than the DiStrict score for predict-
ing liver-related outcomes in PSC. Although the DiStrict score itself was not independently
associated with outcomes, intrahepatic strictures within its framework were, emphasising
the importance of incorporating parenchymal, portal hypertension, and intrahepatic ductal
features into MRI-based risk models. Validation in larger prospective cohorts, ideally
alongside non-invasive markers of fibrosis, will be essential to refine these imaging tools
and establish standardised MRI-based prognostic systems for PSC.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/1ivers6040059/s1, Figure S1: Distribution of ANALI score without
gadolinium in the study population; Figure S2: Distribution of DiStrict score in the study population;
Figure S3: Example MRCP image, Axial T1 sequence; Figure S4: Example MRCP image of biliary
stricture; Table S1: ANALI score without gadolinium; Table S2: DiStrict score; Table S3: ANALI
score prognostic value by individual parameter; Tablet S4: DiStrict score prognostic value by individual
parameter; Table S5: Risk estimates for clinical outcomes adjusted for age and sex; Table S6: Demographic

breakdowns by score.

Author Contributions: Conceptualization, T.G., N.K., N.T. and A.M.; methodology, T.G., N.K., N.T.
and A.M.; formal analysis, T.G., N.K,, N.T. and A.M.; MRCP analysis, N.K.,, M.G., R.PL., L.W. and
B.D.M.; writing—original draft preparation, T.G.; writing—review and editing, T.G., N.K,, S.R.,, N.T,,
AM., MG, RPL. LW. and B.D.M.; supervision, N.T., S.R., WK. and A.M. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors.

Institutional Review Board Statement: This study was approved by the Austin Hospital Human
Research Ethics Committee (approval code HREC /98594 / Austin-2024, approval date 26 August
2024). The study was conducted in accordance with the National Health and Medical Research
Council (NHMRC) National Statement on Ethical Conduct in Human Research.

Informed Consent Statement: Patient consent was waived due to study being approved by the
local ethics institution as a low-risk retrospective study (approval code HREC/98594/ Austin-2024,
approval date 26 August 2024).

Data Availability Statement: The datasets presented in this article are not readily available because
the data are part of an ongoing study. Requests to access the datasets should be directed to the
corresponding author.

Acknowledgments: During the preparation of the graphical abstract, the authors used ChatGPT-5.5
for the purposes of image generation only. The authors have reviewed and edited the output and
take full responsibility for the content of this publication.

Conflicts of Interest: This research received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors. The authors declare no conflicts of interest relevant to this work.

https:/ /doi.org/10.3390/1ivers6040059


https://www.mdpi.com/article/10.3390/livers6040059/s1
https://www.mdpi.com/article/10.3390/livers6040059/s1
https://doi.org/10.3390/livers6040059

Livers 2026, 6, 59 10 of 11

Abbreviations

The following abbreviations are used in this manuscript:

MRCP Magnetic resonance cholangio-pancreatography
PSC Primary sclerosing cholangitis
ANALINg ANALI with no gadolinium
MELD Model for end stage liver disease
IOR Inter-quartile range
ICC Intraclass correlation coefficient
CI Confidence interval
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