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Assessment of metabolic dysfunction-associated fatty
liver disease in primary care: a consensus statement

summary

Leon A Adams™?, William W Kemp?, Kate R Muller”, Elizabeth E Powell>®, Stuart K Roberts>’
, Samantha L Hocking™", Graham R Jones™", John S Lubel*’, Sinead Sheils™,

Stephanie Best®, Gary Deed”® ® | Jon D Emery'®
Stephen M Twigg"", Gerald F Watts'®, Jacob George"

provide evidence-based recommendations for health care

professionals in primary care regarding the assessment of
metabolic dysfunction-associated fatty liver disease (MAFLD)
in adults. The application of these recommendations will aid
in the determination of liver disease severity and assessment
of underlying co-existing conditions, thereby guiding referral
pathways for specialist care and monitoring strategies. Key
clinical areas covered include: (i) screening and diagnosis,
(ii) assessment of extra-hepatic co-morbid conditions, (iii)
assessment of underlying liver disease, and (iv) monitoring over
time. The recommendations are summarised in Box 1 with the
complete consensus statement' available at https://www.gesa.
org.au/resources/clinical-practice-resources/metabolic-dysfu
nction-associated-fatty-liver-disease-mafld-consensus-state
ment/.

The objective of this consensus statement summary is to

Methods

This consensus statement summary was developed by applying
the principles outlined by the Appraisal of Guidelines for
Research and Evaluation (AGREE) II instrument’ and was
led by experts in hepatology, general practice, endocrinology,
cardiometabolic medicine, chemical pathology, nursing,
implementation science and public health, with review by
consumer representatives. Recommendation development
was supported by a systematic literature search and apzpraisal
using AMSTAR® and AGREE-II tools, where appropriate.” Three
rounds of recommendations were circulated and a modified
Delphi approach was used to reach consensus, which was
defined using an a priori super-majority of more than 80%.*°

Levels of evidence for the recommendations were assessed using
the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) system® with the quality or certainty of
evidence classified as high (A), moderate (B), low (C) or very low
(D) and the strength of recommendations classified as strong”
or weak.?

Recommendations

MAFLD, formerly known as non-alcoholic fatty liver disease
or NAFLD, is defined by the presence of hepatic steatosis
(documented on imaging, biomarker test results or liver
histology) with metabolic risk factors including overweight/
obesity, type 2 diabetes or two or more features of the metabolic
syndrome, such as hypertension, hypertriglyceridemia or low
serum high-density lipoprotein cholesterol levels (Box 2).” Up to

. Luis Calzadilla Bertot' @ ,

Abstract

Introduction: Metabolic dysfunction-associated fatty liver disease
(MAFLD) is common. This evidence-based consensus statement
summary provides recommendations for the assessment and
monitoring of adults with MAFLD in primary care.

Main recommendations: Adults with type 2 diabetes, obesity

or two or more other metabolic risk factors should be tested for
MAFLD. Hepatic steatosis should be evaluated using ultrasound,
whereas the presence and complications of type 2 diabetes

and obesity should be assessed according to current Australian
guidelines. Cardiovascular disease, chronic kidney disease and
obstructive sleep apnoea are common in people with MAFLD

and should be considered as part of a holistic health assessment.
Alternative causes of hepatic steatosis, including excess alcohol
consumption, must be considered, and patients with elevated
serum aminotransferase levels should be tested for hepatitis B and
Cinfection and iron overload. The risk of advanced liver fibrosis
requires assessment using the Fibrosis-4 (FIB-4) Index; a low score
(<1.3) is associated with a more than 95% negative predictive value
for advanced liver fibrosis. People with an indeterminate FIB-4
score (between 1.3 and 2.7) should undergo second-line assessment
with liver elastography or a direct liver fibrosis serum test or, if
these tests are unavailable, should be referred to an expert clinician
in liver disease. People with MAFLD and a high FIB-4 score (>2.7),
an elevated direct liver fibrosis serum test, high elastography
results or with clinical, laboratory or imaging evidence of cirrhosis
should be referred for further evaluation. Individuals with a low
FIB-4 score (<1.3), low elastography or direct liver fibrosis serum
test results should be monitored with a repeat FIB-4 test at least
every three years. Monitoring of weight, body mass index and/

or waist circumference and for emergence of type 2 diabetes

(in individuals without) should be performed at least annually.

Change in management as a result of this consensus

statement summary: Appropriate identification, assessment and

risk stratification of people with MAFLD will aid referral pathways,
wurther investigation and management.

30% of individuals with MAFLD will have liver inflammation
and hepatocellular damage, with or without fibrosis, known as
metabolic dysfunction-associated steatohepatitis (MASH).

MAFLD is the most prevalent condition affecting the liver with
an estimated prevalence in Australia and globally of about
30%.% MAFLD is an increasingly frequent cause of cirrhosis and
hepatocellular carcinoma (HCC), and liver-related deaths due to
MAFLD are estimated to increase by 85% in Australia over the
coming decade.” The underlying pathogenesis of MAFLD relates
to metabolic dysfunction, and thus the prevalence in people
with type 2 diabetes is 55-60%,'"* with a similar prevalence of
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1 Summary of recommendations
Recommendations

Who should be assessed for metabolic dysfunction-associated fatty liver
disease (MAFLD)?

1. Adults with obesity and/or type 2 diabetes, or two or more metabolic risk
factors* should be assessed for MAFLD

Evidence quality: low; grade of recommendation: strong
How should MAFLD be diagnosed?

2. Liver ultrasound should be the first-line test to diagnose hepatic
steatosis in people at high risk of MAFLD

Evidence quality: moderate; grade of recommendation: strong
What co-morbid conditions should be assessed in people with MAFLD?

3. People with obesity and MAFLD should be assessed in accordance with
the Australian Obesity Management Algorithm

Evidence quality: low; grade of recommendation: strong

4. People with MAFLD should be assessed for undiagnosed type 2 diabetes
using measurement of fasting blood glucose or HbA,_levels

Evidence quality: moderate; grade of recommendation: strong

5. People with MAFLD should be assessed and monitored for the presence
and risk of future cardiovascular disease according to current Australian
guidelines

Evidence quality: high; grade of recommendation: strong

6. Baseline assessment for potential co-morbid conditions of chronic kidney
disease and obstructive sleep apnoea should be considered for people with
MAFLD

Evidence quality: moderate; grade of recommendation: weak

How should other aetiologies of liver disease be assessed in people with
MAFLD?

7. People with MAFLD should be assessed for other common causes of
fatty liver and liver disease

Evidence quality: low; grade of recommendation: strong
8. People with MAFLD should undergo screening for harmful alcohol use
Evidence quality: moderate; grade of recommendation: strong

9. People with MAFLD and elevated serum aminotransferase levels should
undergo baseline evaluation for hepatitis B and Cinfection

Evidence quality: moderate. grade of recommendation strong

10. People with MAFLD and elevated serum aminotransferase levels should
undergo evaluation for iron overload

Evidence quality: moderate. grade of recommendation strong

How should the severity of liver disease be assessed in people with
MAFLD?

11. Non-invasive testing should be offered to people with MAFLD to assess
their risk of liver fibrosis

Evidence quality: moderate; grade of recommendation: strong

12. A non-invasive test such as FIB-4, should be offered as an initial test to
help rule out the risk of advanced liver fibrosis among people with MAFLD

Evidence quality: moderate; grade of recommendation: strong

13. A second-line assessment with liver elastography or a direct liver
fibrosis serum test should be performed in people with MAFLD and a FIB-4
score between 1.3 and 2.7. If these are unavailable, referral to a clinician
with expertise in liver disease should be considered

Evidence quality: low; grade of recommendation: strong

14. People with MAFLD and a FIB-4 score > 2.7 or elevated results of a
direct liver fibrosis serum test or liver elastogram, should be referred to a
clinician with expertise in liver disease

Evidence quality: low; grade of recommendation: strong

15. People with MAFLD and clinical, laboratory or imaging evidence of
cirrhosis should be referred to a clinician with expertise in liver disease

Continues

1 Continued

Evidence quality: high; grade of recommendation: strong
How should liver fibrosis in people with MAFLD be monitored over time?

16. People with MAFLD who have an initial non-invasive fibrosis test
showing a low risk of advanced fibrosis are recommended to undergo
repeat non-invasive fibrosis testing in three years

Evidence quality: low; grade of recommendation: strong

17. People with MAFLD and a FIB-4 score between 1.3 and 2.7 who undergo
elastography or a direct liver fibrosis serum test that shows a low risk of
advanced liver fibrosis should be offered repeat testing with a FIB-4 at
least every three years

Evidence quality: low; grade of recommendation: weak

18. For people who are 75 years or older and have MAFLD, routine
monitoring for fibrosis progression should be performed on a case-by-case
basis, depending on their co-morbid conditions and life expectancy

Evidence quality: low; grade of recommendation: strong

19. People with cirrhosis who would be willing and suitable for HCC therapy
should be undergoing six-monthly surveillance for HCC using appropriate
imaging with or without serum a-fetoprotein testing

Evidence quality: low; grade of recommendation: strong

How should co-morbid conditions be monitored over time in people with
MAFLD?

20. Weight, BMI and/or waist circumference should be monitored at least
annually in people with MAFLD to guide management

Evidence quality: low; grade of recommendation: strong

21. People with MAFLD should be monitored for the development of type 2
diabetes according to current Australian guidelines

Evidence quality: moderate; grade of recommendation: strong

BMI = body mass index; FIB-4 = Fibrosis-4 Index; HbA, =glycated haemoglobin;
HCC = hepatocellular carcinoma; MAFLD = metabolic dysfunction-associated fatty
liver disease. *Metabolic risk factors: waist circumference 2102 cm in men of European
ancestry and = 88 cm in women of European ancestry (or 2 90 cm for men and = 80 cm for
women in First Nations Australians and Asians); systolic blood pressure =130 mmHg or
diastolic blood pressure = 85 mmHg or taking medication for high blood pressure; plasma
triglyceride levels =1.7mmol/L or taking medication for elevated triglyceride levels;
plasma high-density lipoprotein cholesterol level <1.0 mmol/L for men and <1.3 mmol/L
for women or taking medication for reduced high-density lipoprotein cholesterol levels;
pre-diabetes (ie, fasting glucose levels of 6.1-6.9 mmol/L, or 2-hour post-load glucose
levels of 7.8-11.0 mmol, or HbA,_ level of 6.0-6.4%).

2 Diagnostic criteria for metabolic dysfunction-associated fatty
liver disease

Fatty liver

Overweight or obesity
+ One of: Type 2 diabetes

Two or more metabolic risk factors*

*Metabolic risk factors include: central obesity, hypertension, dyslipidaemia, pre-
diabetes, insulin resistance (high score on the Homeostatic Model Assessment of Insulin
Resistance). ¢

55-75% in people with obesity.!"* MAFLD may also occur in the
presence of other metabolic abnormalities among individuals
with normal weight or overweight (Box 3).”

Screening and diagnosis

Screening for MAFLD. MAFLD fulfills the majority of criteria
required to consider screening in primary care; MAFLD is an
important public health problem’ that has a well understood
natural history™ including timelines to progression and
prognostic factors in relation to who is most at risk of adverse
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3 Major metabolic risk factors for metabolic dysfunction-
associated fatty liver disease (MAFLD)

Risk factor Prevalence of MAFLD'%?

Overweight 30%

Obesity 55-75%

Type 2 diabetes 55-60%

Dyslipidaemia 55%

Hypertension 50%

Metabolic syndrome* 70%

* Metabolic syndrome consists of at least three features of: central obesity, hypertension,

pre-diabetes, low high-density lipoprotein cholesterol and hypertriglyceridemia. @

outcomes and hence suitable for treatment.”® The diagnosis
is made readily by imaging and once recognised, treatment
comprises lifestyle modification (diet and exercise), with
effective pharmacotherapy options likely to be available in
Australia in the near future.'® Screening for MAFLD appears to
be cost-effective in higher risk groups such as individuals with
type 2 diabetes; however, data are needed within the Australian
context.”"?

Diagnostic methods for MAFLD. Liver ultrasound is widely
available, relatively inexpensive and accurate in the detection
of hepatic steatosis with meta-analysis data demonstrating an
area under the receiver operating characteristic curve (AUC),
sensitivity and specificity for the detection of fatty liver of 0.87,
82% and 87%.2° However, liver ultrasound has its limitations
including a degree of operator dependency in test performance,
and reduced sensitivity in individuals with obesity or mild
hepatic steatosis.

Co-existing conditions in people with MAFLD

Co-existing metabolic conditions in MAFLD. MAFLD is
associated with several metabolic conditions, including obesity,
type 2 diabetes, dyslipidaemia and hypertension. Owing to
shared risk factors and pathogenic mechanisms, MAFLD
is also associated with increased prevalence and incidence
of cardiovascular disease (CVD), obstructive sleep apnoea
(OSA) and chronic kidney disease (CKD). Given the increased
occurrence of these co-existing conditions, it is recommended
that they are routinely assessed in patients with MAFLD.

Obesity is present in about half of patients diagnosed
with MAFLD, and in ~82% of patients with MASH.”' The
recommended assessment and management of obesity in people
with MAFLD aligns with the Australian Obesity Management
Algorithm.?

Up to one-quarter of patients with MAFLD have type 2
diabetes,” with the prevalence increasing with the severity of
underlying liver histology, being 22% in patients with MAFLD
and 44% in patients with MASH.* Type 2 diabetes is a strong
risk factor for the development of hepatic fibrosis (adjusted
odds ratio, 2.57) with a two- to threefold increased risk of
developing liver decompensation and HCC.**?® Screening
for type 2 diabetes should be performed according to the
Australian Diabetes screening guideline using fasting blood
glucose or glycated haemoglobin (HbA, ) levels (https://www.
health.gov.au/resources/apps-and-tools/the-australian-type-2-
| diabetes-risk-assessment-tool-ausdrisk).

In large meta-analyses, both hypertension and d sligidaemia
are present in 40-50% of patients with MAFLD.***"* Within
the Australian context, the prevalence of hypertension was 37%
in 626 patients with MAFLD referred from primary care to a
tertiary hepatology clinic.”’

Risk of CVD morbidity and mortality in MAFLD. CVD is the
most common cause of death in people with MAFLD, being
responsible for one-quarter of all deaths.’® A meta-analysis of
seven cohort studies comprising over 13 million individuals,
found MAFLD to be associated with a 50% higher risk of fatal
or non-fatal CVD events independent of traditional CVD risk
factors.” MAFLD has also been associated with an increased
risk of non-atherosclerotic CVD including cardiac arrhythmias,
structural heart disease and heart failure.”*** Assessment and
monitoring for CVD risk should be performed according to
recent Australian guidelines.” Statins are safe in patients with
MAFLD, including compensated cirrhosis and thus, when
indicated, should not be avoided in people with MAFLD.*®

CKD in people with MAFLD. CKD, CVD and metabolic
dysfunction  (which includes MAFLD) share many
pathophysiological features, which can be conceptualised as the
cardiovascular-kidney-metabolic syndrome.”” CKD is present
in up to one in four individuals with MAFLD® with a meta-
analysis of 1.2 million individuals with MAFLD demonstrating
a 43% increased risk of incident CKD over ten years® A
study from the UK Biobank has demonstrated that MAFLD is
associated with a doubling of risk of end-stage kidney disease.”
Screening for CKD among people with MAFLD should be
performed as directed by Kidney Health Australia guidelines.*

Obstructive sleep apnoea in people with MAFLD. MAFLD is
associated with a 6.8 fold increased odds of OSA, which is in part
mediated by obesity, with a prevalence of 32% in people with
MAFLD in one Australian study.*"** Although clinical trials
have not demonstrated that treatment of OSA improves hepatic
steatosis or serum liver enzyme levels,”® the high prevalence of
OSA, coupled with impairments in quality of life and a defined
treatment strategy warrants assessment with tools such as the
STOP-Bang questionnaire.**

Extra-hepatic cancer in people with MAFLD. Non-liver-related
malignancy is the second most common cause of death in people
with MAFLD.®® The risk of dying from extra-hepatic cancer is
more than twofold higher than age, sex and region matched
population controls with several meta-analyses demonstrating
an increased risk of gastrointestinal, breast, lung, thyroid
and genitourinary cancer.*® Tt is not clear if this relationship
is independent of other cancer risk factors such as diabetes;
however, participation in population-based cancer screening
(eg, bowel, breast, cervical cancer) should be encouraged in
people with MAFLD.

Assessment of liver disease

Assessment of other causes of hepatic steatosis. Additional
causes of hepatic steatosis, including excess alcohol consumption
and certain medications, should be considered in people with
MAFLD due to their different prognoses and treatments. The
common causes of a fatty liver are overweight/obesity, type 2
diabetes, alcohol, certain medications (including corticosteroids,
methotrexate, anti-psychotics, valproate, amiodarone, tamoxifen)
and hepatitis C (genotype 3). Corticosteroids cause weight gain
and insulin resistance, with resultant hepatic steatosis and
steatohepatitis; however, advanced fibrosis or cirrhosis appear


https://www.health.gov.au/resources/apps-and-tools/the-australian-type-2-diabetes-risk-assessment-tool-ausdrisk
https://www.health.gov.au/resources/apps-and-tools/the-australian-type-2-diabetes-risk-assessment-tool-ausdrisk
https://www.health.gov.au/resources/apps-and-tools/the-australian-type-2-diabetes-risk-assessment-tool-ausdrisk

rare. Chronic methotrexate and amiodarone use have rarely
been associated with steatohepatitis and cirrhosis and should be
carefully evaluated in patients with hepatic steatosis.”” Genotype
3 hepatitis C virus (HCV) infection interferes with hepatic lipid
metabolism and should be considered in people with risk factors
for infection and, depending on history, rare disorders such as
Wilson disease may also be considered.

Alcohol use in MAFLD. About 5% of Australians drink alcohol
daily,”® with alcohol-related fatty liver disease developing
in 90% of people who drink more than 40g of alcohol per day
over a sustained period.*” When combined with excess alcohol
consumption, MAFLD increases the risk of alcohol-related
hepatitis and cirrhosis. Moderate alcohol consumption (between
5-30g per day) may not be sufficient to cause hepatic steatosis;
however, may increase the risk of liver fibrosis,”’ particularly in the
context of metabolic dysfunction, and thus alcohol consumption
should be assessed in people presenting with fatty liver.”' >

Current National Health and Medical Research Council
Australian guidelines recommend that men and women should
drink no more than ten standard drinks a week and no more than
four standard drinks on any one day; however, it is recognised
that the risk of harm is lowered when less alcohol is consumed.>*
Patients with cirrhosis should abstain from alcohol due to the
increased risk of HCC and decompensa’cion.55

Assessment of other causes of liver disease. Chronic hepatitis
B and chronic hepatitis C are present in 0.8% and 0.3% of
the Australian population.’®” An elevated serum alanine
aminotransferase (ALT) level (>40 U/L for men and 35 U/L
for women)™® should trigger assessment of risk factors for
chronic hepatitis B and chronic hepatitis C, noting that acute
intercurrent illness and co-morbidities may affect liver enzyme
levels. Screening for viral hepatitis B and C should be performed
with hepatitis B serological testing and HCV antibody (with
reflex testing for HCV RNA).

Elevated serum ferritin levels (>200 ng/ml in women and
>300 ng/ml in men) are present in up to one-third of people
with MAFLD and are more reflective of underlying hepatic
steatosis than significant iron load.***" Elevated transferrin
saturation (>45%) is present in less than 10% of MAFLD patients
but should precipitate screening for genetic haemochromatosis.
Phlebotomy is not indicated in patients with hyperferritinaemia
in the absence of genetic haemochromatosis or iron overload (ie,
normal transferrin saturation levels) as it does not improve the
underlying metabolic dysfunction or liver injury.®"*

Assessment of liver fibrosis. Liver fibrosis can be quantified
by liver biopsy and a staging score that categorises the severity
against a spectrum from zero (no fibrosis) to four (equivalent
to cirrhosis).®> Advanced fibrosis (ie, stage 3 and 4) is present in
about 5%+ of patients with MAFLD and predicts an increased
risk of future liver decompensation, HCC and liver-related
mortality.”” Early identification of people with advanced liver
fibrosis using non-invasive tests (NITs) provides the opportunity
for point-of-care prognostication, determination of clinical
management priorities, determination of need for specialist
referral or additional investigations and intervention to reduce
disease progression.

To predict fibrosis risk, assessment of liver fibrosis requires
blood-based NITs and/or elastography. Importantly, standard
liver tests, including for bilirubin, aminotransferases and
albumin, are not accurate in detecting advanced liver fibrosis and
may even show normal results in the presence of cirrhosis.”®®

Similarly, ultrasound and computed tomography are inaccurate
for identifying advanced fibrosis and lack sensitivity for
determining cirrhosis.*’

First-line testing for liver fibrosis. The Fibrosis-4 Index
(FIB-4) uses common laboratory results to derive a predictive
algorithm consisting of age [years] x AST [U/L]/(platelet count
[10°/L] x VALT [U/ L]). FIB-4 can easily be accessed via online
calculators and has been broadly validated as an accurate
predictor of advanced fibrosis in people with MAFLD with a
meta-analysis of 37 studies involving 5735 individuals finding
a summary AUC statistic of 0.76.° The Royal College of
Pathologists of Australasia has endorsed the uniform reporting
of FIB-4 by pathology laboratories across Australia.

FIB-4 scores below a threshold of 1.3 exclude advanced liver
fibrosis with a negative predictive value (NPV) of 95-97% in
primary care and sensitivity of 74% (95% confidence interval
[CI], 72-76%). Scores above 2.67 are 94% specific (95% CI, 93-94%)
for advanced fibrosis but only have a positive predictive value
of 24-40% in primary care settings, demonstrating the need for
referral for specialist review and further confirmatory testing.”’
FIB-4 scores between 1.3 and 2.67 are indeterminate and these
patients should undergo second-line fibrosis testing.

Similar to other biochemical assays, the FIB-4 test has
analytical variation between laboratories. Testing of aspartate
aminotransferase (AST) and ALT levels by the Royal College of
Pathologists of Australasia Quality Assurance Program in over
160 Australian laboratories has demonstrated the total analytical
coefficient of variation for FIB-4 scores across Australia to be
between 8 and 11% (personal communication, Professor Graham
Jones, SydPath, St Vincents Hospital, University of New South
Wales, June 2025) when age and platelet values are fixed. Thus,
for simplicity, it is reasonable in clinical practice to round the
upper threshold of FIB-4 scores from 2.67 to 2.7.

FIB-4 is inaccurate in individuals younger than 35 years of age”*
and should not be used in this population, although the risk of
advanced liver fibrosis in young adults is very low. The specificity
of FIB-4 reduces with increasing age, such that a threshold of
2.0 instead of 1.3 should be used in patients older than 65 years
to exclude advanced fibrosis.”! FIB-4 may be falsely elevated in
patients with thrombocytopaenia of non-hepatic aetiology (eg,
immune thrombocytopaenic purpura or harmful alcohol use) or
in cases of acute hepatic injury from any cause or acute muscle
injury, which may increase AST levels.

Second-line testing for liver fibrosis. About 20% of individuals
with MAFLD will have an indeterminate FIB-4 score (between
1.3 and 2.7)"* and will require a second-line test to determine
the risk of advanced fibrosis and future liver-related
morbidity and mortality (Box 4). Liver elastography (including
vibration controlled transient elastography or Fibroscan, and
shearwave elastography [SWE]) or a direct serum fibrosis test
(including Hepascore or Enhanced Liver Fibrosis [ELF] test)
are recommended in this patient group owing to their higher
accuracy compared to FIB-4.

The liver stiffness measurement (LSM) from Fibroscan or SWE
correlates with fibrosis severity and predicts the likelihood of
advanced liver fibrosis. Fibroscan has been extensively validated
with a LSM threshold of less than 8.0kPa excluding advanced
fibrosis with 86% sensitivity and an NPV of 98-99%.%® Patients
with MAFLD and a FIB-4 score between 1.3 and 2.67 and
Fibroscan LSM less than 8.0kPa are at a low risk of liver-related
morbidity and can be managed in primary care.”*
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4 Flowchart showing the pathways when assessing a patient with metabolic dysfunction-associated fatty liver disease (MAFLD)

[ Patient with MAFLD

!

Assess for other common causes of steatosis and liver disease*

!

!

Assess cardiometabolic risk

!

|

[ Assess for risk of advanced liver fibrosis
[ Perform FIB-4 Index

) Y \

FIB-4 score <1.3 [ FIB-4 score 1.3-2.7

Elastography or direct serum fibrosis test}

. !
unsuccessful
. !

Repeat FIB-4

Liver lifestyle advice

Refer to

in 3 years liver specialist

Repeat FIB-4
in1-3 years

J FIB-4 score >2.7

|

!

!

Obesity Type 2 diabetes CVD risk Coex!s'tlng
conditions
Australian
Obesity Blood glucose e e Assess for OSA
Management orHbA, and CKD
Algorithm

be referred to a specialistin liver disease. @

CKD = chronic kidney disease; CVD = cardiovascular disease; FIB-4 = Fibrosis-4 Index; HbA,_ = glycated haemoglobin; MAFLD = metabolic dysfunction-associated fatty liver disease;
OSA = obstructive sleep apnoea.* Evaluate alcohol intake, medications, risk factors for viral hepatitis and iron overload.T Low thresholds for second-line fibrosis tests include: vibration
controlled transient elastography (8 kPa), shearwave elastography (8 kPa), Hepascore (0.60) and Enhanced Liver Fibrosis test (9.8). Patients with readings above these thresholds should

SWE is less validated in MAFLD compared with Fibroscan;
however, a meta-analysis of 1209 patients found reasonable
accuracy (AUC, 0.72-0.89), sensitivity (72-80%) and specificity
(72-86%) for predicting advanced liver fibrosis,”* and a
prospective comparative study found equivalent accuracy
between Fibroscan and SWE.”® Similarly, Fibroscan and SWE,
using the same threshold of 8kPa, have equivalent accuracy for
diagnosing advanced fibrosis among patients with a FIB-4 score
more than 1.3.7°

LSM may be falsely elevated in acute hepatitis, cholestasis, liver
congestion (eg, right heart failure), non-fasting states or focal liver
lesions and should be interpreted with caution in these patient
groups.”” Elastography is less accurate with increasing body
mass index (BMI) or in individuals with a skin to liver capsule
distance greater than 30mm, and thus reliability criteria should
be included in elastography reports.””’ Unreliable elastograms
should prompt assessment by an alternative second-line NIT
(ELF or Hepascore) or referral to a clinician with expertise in
liver disease. There is limited availability of Fibroscan devices
in Australia, with the majority in major metropolitan hospital
centres, whereas SWE is increasingly available through public
and private radiology facilities. The lack of Medicare rebate for
any of the second-line tests provides a disincentive due to cost to
the patient and/or provider.

Direct serum fibrosis tests incorporate serum markers of
fibrogenesis or fibrinolysis and have greater accuracy than FIB-4
for the prediction of advanced liver fibrosis.*®! Two tests are
currently available in Australia: Hepascore and ELF.

A meta-analysis of 11 studies (4452 patients with MAFLD)
showed that ELF has good accuracy for predicting advanced
liver fibrosis with a summary AUC value of 0.83 (95% CI,
0.71-0.90).22 When using a threshold of 9.8, the sensitivity and
| specificity for advanced liver fibrosis was 65% and 86%, with a

. positive predictive value of 34% and NPV of 96%.% Therefore,

an ELF result of 9.8 is recommended as the threshold for referral
for specialist review in patients with an indeterminate FIB-4
score (ie, between 1.3 and 2.7). When introduced into primary
care practices in the United Kingdom, sequential use of FIB-4
followed by ELF led to a fourfold increase in the diagnosis
of advanced fibrosis and cirrhosis and an 81% reduction in
unnecessary referrals.®®

Hepascore is an algorithm developed in Australia that has
good accuracy for the prediction of advanced fibrosis and long
term risks for liver-related death, decompensation and HCC in
patients with MAFLD.?#*% Hepascore had similar accuracy
to Fibroscan for predicting advanced fibrosis (AUC, 0.88 v 0.80)
in an Australian cohort of 271 patients with MAFLD, with
a threshold of 0.60 having a sensitivity of 64% and specificity
of 93%.% The sequential use of FIB-4 followed by Hepascore
for indeterminate FIB-4 scores, provided 80% diagnostic
accuracy and 100% specificity; however, only 50% sensitivity
for the diagnosis of advanced fibrosis in a study of 938 MAFLD
patierl’ts.86 People with MAFLD referred from primary care for
specialist review who have a Hepascore less than 0.60 have an
NPV of 97-100% for future liver decompensation or HCC in the
next ten years, suggesting that individuals below this threshold
can be monitored in primary care.”’

Clinicians using direct serum fibrosis tests should be aware
of the potential for falsely positive tests in cases of acute
hepatitis, or with haemolysis or Gilbert syndrome in the case
of Hepascore, which includes bilirubin as an analyte. Serum
fibrosis tests are potentially more accessible to patients in
regional and remote settings than elastography. The costs of
direct serum fibrosis tests are not reimbursed by Medicare and
the cost to the patient remains a significant barrier towards
widespread adoption. Other direct serum fibrosis tests
have been validated internationally but are not available in
Australia.



People with MAFLD-related cirrhosis. People with MAFLD
can progress to cirrhosis in the absence of significant symptoms
or clinical signs.*” The development of jaundice, ascites, hepatic
encephalopathy or gastro-oesophageal varices indicates
significant liver dysfunction or portal hypertension and heralds
a significantly shortened life expectancy.”® Laboratory results
indicative of advanced liver disease include hyperbilirubinemia,
synthetic dysfunction (hypoalbuminemia, elevated INR
[international normalised ratio]) and portal hypertension
(thrombocytopaenia) may precede clinical deterioration and
should initiate prompt referral to a specialist in liver disease.
Imaging features of cirrhosis (nodular liver surface) in association
with portal hypertension (splenomegaly, portosystemic
collaterals, ascites) have a more than 90% specificity for a
diagnosis of cirrhosis and should also prompt referral.*’

Monitoring for progression of liver disease

Fibrosis progression in people with MAFLD. Patients with
low NIT scores may develop progressive liver fibrosis, which
is associated with an increased risk of future liver-related
morbidity and mortality.®® Overall, the progression of liver
fibrosis among people with MAFLD is relatively slow with the
average time to progress one fibrosis stage in individuals with no
or minimal fibrosis (stage 0 or 1) being ten years."* Nonetheless,
some patients will progress relatively quickly with 6-15% of
people with stage 0 or stage 1 fibrosis progressing to advanced
fibrosis or cirrhosis (stage 3 or 4) over five years."

Using NITs to monitor liver fibrosis progression. Patients
with low FIB-4 scores (< 1.3) should be monitored with a repeat
test at least every three years. About 20% of patients increase
from low to intermediate or high risk thresholds over three
years, signalling an increased risk of future cirrhosis, HCC
and liver-related death.**® Among a cohort of 202319 patients
with MAFLD from the United States, the incidence of cirrhosis
or HCC in patients with a persistently low FIB-4 score was 0.4
cases per 1000/year, which increased to 1.3 cases per 1000/year
in individuals transitioning from low to indeterminate risk, and
was highest in patients transitioning from low to high risk, at
8.6 cases per 1000/year.®’ Caution is required when interpreting
small changes in FIB-4 scores over time as there is modest
within-person variation (within-subject coefficient of variation,
~13%) (personal communication, Professor Graham Jones,
SydPath, St Vincents Hospital, University of New South Wales,
Sydney, June 2025).

Fibrosis progression is more likely with increasing liver enzyme
elevations and type 2 diabetes, especially when glycaemic
control is poorly managed; a 10 unit increase in AST (but
not ALT) is associated with a 30% increased risk of fibrosis
progression whereas a 1% increase in HbA,_ level is associated
with a 15% higher chance of an increase in fibrosis stage.”"”* In
addition, patients with type 2 diabetes are 69% more likely to
have progressive fibrosis compared with patients without type
2 diabetes.”® Thus repeat FIB-4 testing may be considered at
shorter time intervals (eg, every 1-2 years) in patients with type
2 diabetes, rising AST or elevated HbA,_ levels.

Monitoring people with MAFLD that are older than 75
years. People aged over 75 years with MAFLD but without
advanced liver fibrosis do not appear to have an increased risk
of mortality and have a very low risk of developing cirrhosis
and its complications.”**> In contrast, older patients with
cirrhosis have a significantly increased risk of incident HCC

and liver-related death.”® The decision to screen and monitor
for fibrosis progression in these individuals needs to be
weighed based on the competing risks of co-existing health
conditions.

Surveillance for HCC in people with MAFLD. Patients with
cirrhosis related to MAFLD are at a significantly increased risk
of developing HCC, with an annual rate of over 3.5%"7 leading
to the recommendation for surveillance by current Australian
guidelines.”™ In contrast, the risk of HCC among people with
MAFLD but without cirrhosis is very low (<0.05%/year)
meaning that surveillance is impractical in people with MAFLD
but without cirrhosis.”*

HCC surveillance is performed with liver-directed ultrasound
(providing there is good visualisation of the liver) with or
without serum a-fetoprotein levels every six months and should
be coordinated in conjunction with a specialist with expertise
in liver disease. Early detection of small HCCs by surveillance
enables curative therapies and improved survival.®"! HCC
surveillance should be limited to people of Child-Pugh A or B
status or Child-Pugh C people who are potential liver transplant
candidates, and those without life-limiting co-morbidities and
reasonable functional status.'®®

Monitoring of co-morbid conditions

Impact of weight change on liver histology and outcomes in
MAFLD. Weight gain and obesity are intimately associated
with the development of MAFLD and conversely, weight loss
and the attendant improvement in metabolic dysfunction are
associated with clinical benefit."® Relatively small amounts of
weight loss can improve liver histology with a 5kg reduction in
weight associated with a 39% probability of MASH resolution
and 31% improvement in liver fibrosis over 1.5-2 years."”
Weight loss related to bariatric surgery in patients with
MAFLD and obesity is associated with a reduction in major
adverse cardiovascular and liver-related events (including
development of cirrhosis, HCC and liver-related death).'**
Conversely, weight gain is associated with a lower odds of
improvement in MASH and fibrosis.'”® Monitoring of weight,
BMI or waist circumference provides an insight into the
likelihood of disease progression or regression and should
precipitate further assessment and management according to
the Australian Obesity Management Algorithm in the presence
of ongoing weight gain.

Incidence of type 2 diabetes in people with MAFLD. A
diagnosis of MAFLD often precedes the development of type 2
diabetes and the presence of MAFLD is associated with a two- to
threefold increased risk of incident type 2 diabetes.”>'% MAFLD
may promote the development of type 2 diabetes with hepatic
steatosis promoting hepatic insulin resistance and increased
gluconeogenesis.'”” The overall incidence rate of type 2 diabetes
in people with underlying MAFLD is estimated at 2.7% (95% CI,
0.7-4.4%) per year with hypertriglyceridemia, pre-diabetes and
low levels of physical activity increasing the risk.""*'” The onset
of type 2 diabetes in people with MAFLD heralds an increased
likelihood of liver-related complications with a twofold higher
risk of hepatic decompensation and a fivefold increased risk
of future HCC.?* Due to the increased risk of incident type 2
diabetes and associated ramifications on patient outcomes,
it is recommended that people with MAFLD be periodically
screened for the development of type 2 diabetes as per current
Australian guidelines.
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Conclusion

The prevalence of MAFLD and associated end-stage liver
disease are predicted to increase significantly in Australia in the
coming decade.” To assist in the assessment and management
of people with MAFLD, this consensus statement summary has
been developed following a systematic literature review and
broad input from a diverse range of stakeholders and experts. It
provides a structured evidence-based framework to aid health
professionals working in primary care in the identification and
assessment of MAFLD to aid appropriate referral. This in turn
allows the specialist to focus on investigation and management
including liver-directed pharmacotherapy and surveillance for
liver-related complications such as HCC and gastro-oesophageal
varices. Ideally, this will improve the efficiency and workflow
for health care practitioners in primary care when reviewing
people with MAFLD. Ultimately, the implementation of the
recommendations within this consensus statement summary
seeks to improve the quality of life and reduce the burden of
disease in MAFLD patients.
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