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Summary: 
 

People with type 2 diabetes mellitus (T2DM) have increased risk of dysmetabolic liver 

disease and liver fibrosis, linked with increased morbidity and mortality. In recent years, 

non-invasive methods for assessment of liver fibrosis in people with T2DM have been 

developed. Concurrently, referral recommendations to hepatologists are being refined 

and new treatments for liver fibrosis in dysmetabolic disease such as T2DM are being 

developed. International clinical care guidelines for assessment and management of 

liver fibrosis in diabetes have been developed, reflecting an increasing evidence base. 

This Australian Diabetes Society (ADS) living clinical guideline has both adapted an 

international clinical care guideline to the Australian situation and harnessed expert 

consensus through a modified Delphi process. The consequent 14 recommendations 

target an endocrinology audience managing a defined patient phenotype and have been 

integrated with the 2024 published collaborative Gastroenterology Society of Australia 

(GESA) consensus statement for patient assessment in primary care. It is envisaged 

that these ADS living guidelines will assist endocrinologists/diabetologists to develop 

local liver assessment, referral and treatment pathways for their patients with T2DM. 
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Introduction: 

 

Complications of diabetes account for significant morbidity, which is associated with 

reduced quality of life, disability and premature mortality [1]. 

 

Recently it has become evident that metabolic dysfunction-associated fatty liver disease 

(MAFLD) is relatively common in people who are overweight or obese, especially those 

who have metabolic syndrome or type 2 diabetes mellitus (T2DM) [2]. Of clinical 

importance to diabetes care, the presence of T2DM is a major independent risk factor 

for the presence and development of severe liver fibrosis, hepatocellular carcinoma 

(HCC) and liver failure [3]. Advanced liver fibrosis can lead to the development of 

cirrhosis that is associated with increased mortality – T2DM worsens this liver-related 

mortality [4]. An emerging evidence base indicates that advanced liver fibrosis may be 

identified by non-invasive tests [5]; if present, it can be stabilised, and perhaps even 

reversed, using intensive lifestyle measures, targeted pharmacological approaches or 

bariatric surgery [6]. 

 

In 2019, the American Diabetes Association made its first consensus recommendations 

in screening for liver fibrosis in people with T2DM. In subsequent years, the strength of 

the recommendations has increased as higher quality research evidence for rational 

case finding and screening has strengthened [7]. In 2024, via a fast-track process, the 

United States of America Food and Drug Administration (USA FDA) approved the first 

pharmacological agent targeting liver fibrosis, resmetirom, with subsequent 

recommendations for its access and usage [8]. Other agents are likely to follow suit. 

 

There are subtypes of MAFLD which have traditionally been defined histologically from 

liver biopsy, with the pathological changes of steatosis (lipid accumulation), 

inflammatory cellular infiltrates (inflammation), hepatocyte injury (ballooning), and, in 

some cases, various degrees of liver fibrosis (scarring) [9]. Although MAFLD with liver 

fibrosis is more likely to be associated with increased liver-related and cardiovascular 

mortality [10], people without liver fibrosis are also at increased risk of cardiovascular 
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events. In people with T2DM who have metabolic risk factors, assessing the presence 

of fibrosis and its severity is particularly important, since the presence of diabetes 

substantially increases cardiovascular mortality. 

 

Acronyms with greater clinical utility than non-alcoholic fatty liver disease (NAFLD), 

including MAFLD and metabolic dysfunction associated steatotic liver disease 

(MASLD), have been defined and used in recent years, as they have a metabolic 

dysfunction focus and can also include (rather than exclude) people with added adverse 

hepatic impact from excessive alcohol intake [11,12]. The related term metabolic 

dysfunction associated steatohepatitis (MASH) is defined by the presence of hepatic 

inflammation and injury, with or without liver fibrosis. 

 

In albeit limited cross-sectional studies through diabetes centres in Australia, ~15-20% 

of people with T2DM were found to have severe liver fibrosis in MASH, based mainly on 

transient elastography measures [13]; these severe liver disease prevalence rates 

accord with those reported internationally [14]. In contrast, extensive prospective 

community-based studies of people with T2DM in Australia have published that clinically 

overt hepatobiliary disease-causing mortality is infrequent [15], as explored in a related 

commentary [16]. Reconciling the apparent disparate findings may be that diabetes 

centres may assess people with a more severe T2DM phenotype than in the general 

community. Moreover, considering the covert, commonly silent nature of dysmetabolic 

liver fibrosis, this condition will not be diagnosed preclinically unless deliberate 

screening or case-finding is undertaken, as is recommended in this living guideline. 

Natural history longitudinal studies in people with MAFLD through liver services indicate 

that in those with any liver fibrosis, a significant minority, ~30-40% of people, will 

progress to more severe liver fibrosis across ~8 years, and some, especially those with 

T2DM, may progress more rapidly to the more severe forms of liver fibrosis, cirrhosis 

and HCC [17,18]. Larger natural history studies from people with T2DM who have 

earlier liver fibrosis are required to more comprehensively define rates of disease 

progression. 
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In 2024, the Gastroenterology Society of Australia (GESA) published a collaborative 

interdisciplinary consensus statement on MAFLD, based on a process involving a 

systematic review of published literature followed by serial Delphi rounds for the 

assessment of clinical recommendations [19]. That guideline targets primary care. It 

also makes its main recommendations in assessment and referral, focusing less on 

treatment of dysmetabolic liver disease. It included membership nominated by the 

Australian Diabetes Society (Professor Stephen Twigg). 

 

This current living guideline, developed by the Australian Diabetes Society, has also 

involved a systematic approach. In early 2022, a Diabetes and Liver Disease Subgroup 

(DLDS), a working group of the ADS Clinical Guidelines/Standards Advisory Committee 

(CAC), was commenced as commissioned by the ADS [20]. Chaired by Prof. Stephen 

Twigg and Prof. Jonathan Shaw, it included expressions of interest from the ADS 

membership to nominate to join the DLDS to develop a clinical care guideline to 

complement GESA in its MAFLD targeting of primary care consensus statement. The 

DLDS also sought membership through leaders in the GESA position statement 

development to align in guideline development. As the living guideline targets a clinical 

care audience and uses many medical terms, it deliberately did not have a consumer 

membership. 

 

Methods: 

 

To develop a living guideline, DLDS determined that it would use a high quality 

international clinical care guideline for MAFLD, which had as its target audience 

endocrinologists and diabetologists. After an international clinical care guideline 

published scoping process, the source document selected for use by the DLDS was the 

American Association of Clinical Endocrinology (AACE) Clinical Practice Guideline for 

the Diagnosis and Management of Nonalcoholic Fatty Liver Disease in Primary Care 

and Endocrinology Clinical Settings [21]. 
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To determine if Individual Recommendations in that publication should be taken forward 

to a Delphi process in Australia, two members of DLDS (SP, TC) independently 

reviewed the Practice Recommendations made in the AACE clinical care guideline [21]. 

The Recommendations were ‘excluded’, ‘adopted’, or the text was ‘adapted’. A third 

planned reviewer (ST) was not required in excluding or adopting recommendations, as 

there was concordance across the two independent reviewers. The recommendations 

that were excluded from the AACE guideline from further consideration were those that 

focused on paediatrics/adolescents or type 1 diabetes, as the level of evidence and 

strength of recommendation was considered to be low compared with that for T2DM, 

and too low for subsequent recommendation. The text for the adapted 

recommendations was developed by consensus across the three reviewers and further 

reviewed and refined by the DLDS co-chairs. The adopted and adapted 

recommendations were then developed into an online Delphi survey by the ADS. The 

Delphi survey method was used as an iterative two-stage process, designed to 

transform opinion into group consensus using methods broadly described including: 

iterative Delphi rounds, consensus criteria, analysis of consensus, closing criteria [22]. 

As a result of the initial process of exclusion, adopting or adapting recommendations, a 

series of 15 recommendations were taken forward to a Delphi survey involving all expert 

members of the DLDS and ADS CAC membership (n=18 total). Each recommendation 

was assessed in the first round of the Delphi independently online by each participant 

using a 5-point Likert scale comprising: ‘strongly agree’, ‘agree’, ‘neutral (neither agree 

or disagree)’, ‘disagree’ or ‘strongly disagree’ using methods previously published 

[19,23]. Recommendations for which there was at least 80% agreement (either ‘strongly 

agree’ or ‘agree’) in the DLDS membership were confirmed as realising consensus and 

thus ‘adopted’, as in the GESA methodology [19]. For any recommendation that did not 

realise consensus in round 1, text comment could be provided by Delphi participants to 

aid refinement in text wording to bring forward into a consensus Delphi round 2. 

Across the 15 Recommendations assessed, 11 were adopted by consensus (Table 1) 

and 4 were rejected as they did not realise the 80% agreement threshold. Those 

rejected are given in Supplementary Table 1. Among the 4 rejected, text was then 
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adjusted as per participant comments, and a second round of Delphi occurred online. In 

one case, the text adjustment resulted in two separate recommendations being made 

from the one original in round 1 to refine and simplify the recommendation being made 

and minimise combinations and caveats. In the second round of Delphi, again with 

independent participation, from 6 recommendations proposed, 3 were adopted by 

consensus (Table 2) and 3 were rejected. Those rejected in the second round are 

presented in Supplementary Table 2. As per the original planned methodology, only the 

two rounds of Delphi occurred, and no further iteration was made for the 3 rejected in 

round 2. Those rejected recommendations occurred through a lack of consensus as, by 

definition, there was not adequate agreement to support them with the second Delphi 

round. 

Thus, in total, 14 recommendations were made by the Delphi consensus process. 

These are given below. They align with categories of: Assessment, Referral, and 

Treatment of Diabetes and Liver Disease. Each of these recommendations will be 

briefly explored in its clinical context. 

Recommendations - Assessment: 

 

R1. Clinicians should consider people with obesity or features of metabolic syndrome 

and those with prediabetes or T2DM, to be at “increased risk” and in each case, screen 

for the presence of MAFLD with advanced liver fibrosis. 

 

R2. Clinicians should use liver fibrosis prediction calculations to assess the risk of 

MAFLD with advanced fibrosis. The preferred non-invasive initial test is the Fibrosis-4 

Liver index test, known as FIB-4*.*FIB-4 Ref: 

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis 

 

R3. Clinicians should consider people belonging to the higher risk groups for advanced 

liver fibrosis, based on an “indeterminate” or “high FIB-4 score”, for further assessment 

with a liver stiffness measurement (LSM) (by transient elastography, such as 

Fibroscan®), or by a blood enhanced liver fibrosis (ELF™) test, as available. 

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis
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In overall summary comment for ‘assessment’, in those with a phenotype of increased 

liver fibrosis risk, screening for the presence of significant liver fibrosis should occur 

(R1). The preferred first line risk stratification clinical algorithm is FIB-4 (R2). Unless a 

‘low risk’ FIB-4 score occurs, then a non-invasive further assessment is indicated (R3). 

Recommendations - Interdisciplinary Referral: 

  

R4. People with “high risk” of MASH with fibrosis based on first- or second-line tests, 

including blood tests or imaging (FIB-4, >2.67; or LSM, >12 kPa; or ELF test, >9.8), 

should be referred to a hepatologist for further assessment, which may include a liver 

biopsy. 

 

R5. Following an appropriate first line test (FIB-4) people with T2DM and an 

“indeterminate risk” of having MASH with liver fibrosis (FIB4 score 1.30-2.67) should 

receive a second line test, or if such is not accessible, they should be considered for 

referral to a physician with expertise in liver disease, usually a hepatologist. 

 

R6. Following an appropriate second line test, people with T2DM and an 

“indeterminate risk” of having MASH with liver fibrosis (LSM, 8-12 kPa; or ELF test, 

7.7-9.8), should be considered for referral to a physician with expertise in liver disease, 

usually a hepatologist. 

R7. Clinicians should refer people with clinical evidence of advanced liver disease 

(ascites, hepatic encephalopathy, oesophageal varices, or evidence of hepatic synthetic 

dysfunction) to a hepatologist for further care. 

In summary, for ‘referral’ those assessed as “high risk” for liver fibrosis should be 

referred to an hepatologist (R4). Those with an “indeterminate risk” of having MASH 

with liver fibrosis after a first- or second-line test depending on test accessibility, should 

be considered for referral to an hepatologist (R5, R6). In any patient with clinical 

advanced liver disease referral to an hepatologist is indicated (R7). 
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Recommendations - Treatment with a MAFLD and MASH focus: 

 

R8. In people with MAFLD, clinicians should recommend regular physical activity. 

Participation in a structured exercise program is recommended, when possible, tailored 

to the individual’s lifestyle and personal preferences. 

 

R9. Clinicians should consider the use of obesity pharmacotherapy as adjunctive 

therapy to lifestyle modification for individuals who have obesity and MAFLD or MASH, 

using an approach that is aligned with the Australian Obesity Management Algorithm. 

Ref: www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-

Management-Algorithm-July-2024.pdf 

 

R10. Clinicians should consider the use of obesity pharmacotherapy as adjunctive 

therapy to lifestyle modification for individuals who have obesity and MAFLD or MASH 

with a goal of at least 5%, preferably ≥10%, sustained weight loss, as more weight loss 

is often associated with greater liver histology and cardiometabolic benefit, when this is 

not effectively achieved by lifestyle modification alone. 

 

R11. For chronic weight management in individuals with a BMI of ≥27 kg/m2 and 

MAFLD or MASH, clinicians should give preference to semaglutide 2.4 mg/week (best 

evidence) or twincretin therapy such as tirzepatide, over other obesity pharmacotherapy 

and subject to availability. 

 

R12. Clinicians should consider bariatric surgery as an option to treat MAFLD and 

improve cardiometabolic health in persons with MAFLD and a BMI of ≥35 kg/m2 (≥32.5 

kg/m2 in Asian populations), particularly if T2DM is present. 

 

R13. Due to the lack of evidence of efficacy on steatohepatitis, metformin, 

sulphonylureas, acarbose, dipeptidyl peptidase IV inhibitors, SGLT2i, and insulin, are 

not recommended for the treatment of steatohepatitis (as they have no benefit on 
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hepatocyte necrosis or inflammation or fibrosis), but may be used as needed for the 

treatment of hyperglycaemia in people with T2DM and MAFLD or MASH. 

 

R14. While statin therapy can rarely through an adverse effect elevate liver enzymes, 

the presence of MAFLD does not contraindicate the use of HMG CoA reductase (statin) 

therapy to treat dyslipidaemia. 

In summary, in ‘treatment’ lifestyle management with nutrition and exercise (R8) aiming 

for body weight loss, per Australian obesity guidelines (R9), are mainstays in managing 

obesity in MAFLD/MASH, with enhanced well-evidence based options such as 

pharmacotherapy with incretin mimetics [24] or related agents such as twincretins [25] 

(R10) and bariatric surgery [26] (R11) to realise the higher percentage of sustained 

weight loss required in people with MASH who have significant liver fibrosis. In terms of 

obesity pharmacotherapy, incretin mimetics are evidence-based preferred agents (R11). 

In contrast, other glucose lowering therapies in people with T2DM and obesity have not 

been shown to have efficacy on steatohepatitis (R13). Finally, in people with obesity 

and MASH fibrosis, use of statin therapy for lipid lowering is not contraindicated (R14). 

Discussion: 

These ADS DLDS Clinical Care Recommendations have a number of intrinsic 

strengths. Firstly, they are based on a reasonably contemporaneous systematic review 

leading to an evidence-based international clinical care guideline. Secondly, they have 

been adapted to Australian clinical care conditions by specialist clinicians using a 

systematic consensus-based process. Thirdly, the clinicians involved were highly 

engaged in the consensus building process and were aware of the rationale of the living 

guideline in its practical targeting of the endocrinologist and diabetes centre audience in 

Australian care and including assessment, referral, and clinical care, aligned with the 

GESA process of screening and diagnosis targeting primary care [19]. 

There are also several significant limitations of the current guideline. Firstly, it does not 

address type 1 diabetes mellitus nor paediatric or adolescent diabetes, nor specifically 
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prediabetes. This is because the volume of high-quality evidence linking these 

phenotypes to severe liver fibrosis is currently determined by the ADS DLDS to be very 

limited and questionable; indeed, some data suggest much weaker links to liver fibrosis 

compared with T2DM [27]. Secondly, the sample size of the Delphi membership was 

not large, even though the DLDS membership were highly engaged in the process. 

Finally, the second line methods of assessment, Fibroscan®, and blood biomarkers are 

limited in their accessibility and neither has a current Medicare Benefit Schedule 

indication in Australia. However, the recommendations do enable consideration of the 

lack of accessibility to these second line assessment methods. 

Other considerations are noteworthy in relation to the use of this living guideline. In 

people with T2DM, the post-assessment risk for the majority of patients will not be found 

to be ‘low’ (i.e. FIB-4 <1.3) after non-invasive assessment. This means that the majority 

of people with T2DM would be referred to an hepatologist (or physician with liver 

disease expertise) for further assessment or clinical trial invitation. The practising 

clinician and diabetes service will need to determine whether those with only ‘high-risk’ 

liver fibrosis will be referred (which would be the minority assessed for liver fibrosis) or if 

those with ‘indeterminate risk’ will also be referred. The accessibility of local services for 

referral to an hepatologist, and hepatologist preference, will be key to making such 

determination in referral criteria and patient numbers. In terms of treatment, these 

clinical care guidelines have made recommendations for therapy based on the 

Australian Obesity Management Guidelines, including the use of very low energy diets 

(VLEDs) and pharmacologic agents, such as incretin-based treatment [28]. 

The time frame for reassessment in those with ‘low risk’ of severe liver fibrosis has not 

been addressed in this living guideline, as the original evidence-based international 

clinical care guideline [21] did not address the topic. The 2024 GESA developed clinical 

guidelines have suggested between 1 and 3 years be utilised in individual 

reassessment [19], noting that the non-invasive assessments are imperfect and in those 

with T2DM, liver fibrosis can progress rapidly. 
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The topic of dysmetabolism and liver fibrosis, especially in those with T2DM, is 

developing rapidly. It is envisaged that more predictive non-invasive assessment 

methods will be recognised that use synergistic combinations of, for example, liver 

stiffness by transient elastography and blood fibrosis markers, and that combinations of 

antifibrotic therapies along with lifestyle change and targeted surgery will be defined in 

an increasingly cost-effective and accessible manner. 
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Table 1: Clinical Care Recommendations developed by consensus in Delphi 

Round #1: 

 [with total % Agree or Strongly agree] 

 

-  ‘Clinicians should consider people with obesity and/or features of metabolic 

syndrome, those with prediabetes or T2DM, to be at “increased risk” and in each case, 

screen for the presence of MAFLD/NAFLD with advanced liver fibrosis.’ [94%] 

 

-  ‘Clinicians should use liver fibrosis prediction calculations to assess the risk of 

MAFLD/NAFLD with fibrosis. The preferred non-invasive initial test is the Fibrosis-4 

Liver index test, known as FIB-4*.*FIB-4 Ref: 

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis.’ [100%]  

 

- ‘Clinicians should consider people belonging to the higher risk groups for liver fibrosis, 

who thus have an indeterminate or high FIB-4 score, for further assessment with a liver 

stiffness measurement (LSM) (by transient elastography, such as Fibroscan®), or by a 

blood enhanced liver fibrosis (ELF™) test, as available.’ [94%] 

 

- ‘People with “high risk” of MASH/NASH with fibrosis based on blood tests and/or 

imaging (FIB-4, >2.67; or LSM, >12 kPa; or ELF test, >9.8), should be referred to a 

hepatologist for further assessment, which may include a liver biopsy.’ [100%] 

 

- ‘Clinicians should refer people with clinical evidence of advanced liver disease 

(ascites, hepatic encephalopathy, esophageal varices, or evidence of hepatic synthetic 

dysfunction) to a hepatologist for further care.’ [100%] 

 

- ‘Clinicians should consider the use of obesity pharmacotherapy as adjunctive therapy 

to lifestyle modification for individuals with obesity and MAFLD or MASH with a goal of 

at least 5%, preferably ≥10%, sustained weight loss, as more weight loss is often 

associated with greater liver histology and cardiometabolic benefit, when this is not 

effectively achieved by lifestyle modification alone.’ [89%] 

 

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis
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-  ‘In people with MAFLD, clinicians should recommend regular physical activity. 

Participation in a structured exercise program is recommended, when possible, tailored 

to the individual’s lifestyle and personal preferences.’ [94%] 
 

- ‘Due to the lack of evidence of efficacy on steatohepatitis, metformin, sulphonylureas, 

acarbose, dipeptidyl peptidase IV inhibitors, SGLT2i and insulin, are not recommended 

for the treatment of steatohepatitis (as they have no benefit on hepatocyte necrosis or 

inflammation or fibrosis), but may be used as needed for the treatment of 

hyperglycaemia in people with T2DM and MAFLD or MASH.’ [89%] 

 

- ‘While statin therapy can rarely through an adverse effect, elevate liver enzymes, the 

presence of MAFLD does not contraindicate the use of HMG CoA reductase (statin) 

therapy to treat dyslipidaemia.’ [94%] 

 

- ‘For chronic weight management in individuals with a BMI of ≥27 kg/m2 (≥25 kg/m2 for 

Asian people or Aboriginal and Torres Strait Islander people) and MAFLD or MASH, 

clinicians should give preference to semaglutide 2.4 mg/week or incretin therapy such 

as tirzepatide, over other obesity pharmacotherapy and subject to availability.’ [83%] 
 

- ‘Clinicians should consider bariatric surgery as an option to treat MAFLD and improve 

cardiometabolic health in persons with MAFLD and a BMI of ≥35 kg/m2 (≥32.5 kg/m2 in 

Asian populations), particularly if T2DM is present.’ [89%] 
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Table 2: Clinical Care Recommendations developed by consensus in Delphi 

round #2: 

 [with total % Agree or Strongly agree] 

 

- ‘Following an appropriate first line test (FIB4) people with T2DM and an “indeterminate 

risk” of having MASH with liver fibrosis (FIB4 score 1.30-2.67) should receive a second 

line test, or if such is not accessible, they should be considered for referral to a 

physician with expertise in liver disease, usually an hepatologist.’ [86%] 
 

- ‘Following an appropriate second line test, people with T2DM and an “indeterminate 

risk” of having MASH with liver fibrosis (LSM, 8-12 kPa; or ELF test, 7.7-9.8), should be 

considered for referral to a physician with expertise in liver disease, usually an 

hepatologist. [93%] 

 

- ‘Clinicians should consider the use of obesity pharmacotherapy as adjunctive therapy 

to lifestyle modification for individuals who have obesity and MAFLD or MASH, using an 

approach that is aligned with the Australian Obesity Management Algorithm. Ref: 

www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-

Management-Algorithm-July-2024.pdf’ [100%] 

  

http://www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-Management-Algorithm-July-2024.pdf
http://www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-Management-Algorithm-July-2024.pdf
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Supplementary Table 1:  

Non-supported recommendations assessed in Delphi #1 (<80% agree or strongly agree)  

 

-‘People with hepatic steatosis on imaging and an “indeterminate risk” of MASH with liver 

fibrosis (FIB-4, 1.3-2.67; or LSM, 8-12 kPa; or ELF test, 7.7-9.8), should be considered for 

referral to a hepatologist, as available.’ 
 

-‘ People undergoing bariatric surgery should be evaluated for the presence and severity of 

MASH, and a liver biopsy should be considered at the time of bariatric surgery. Liver biopsy 

should be recommended if presurgical stratification suggests “indeterminate” or “high risk” of 

liver fibrosis.’ 
 

-‘Clinicians should consider treating T2DM with pioglitazone and/or GLP-1 RAs when there is an 

elevated probability of having MASH with fibrosis based on non-invasive tests (FIB-4, 1.3 or 

greater; or LSM, 8 kPa or greater; or ELF test, 7.7 or greater).’ 
 

-‘Metformin or SGLT2i may improve hepatic steatosis in people with MAFLD but are not 

recommended for such treatment; they may be used as needed for the treatment of 

hyperglycaemia in persons with T2DM and MAFLD or MASH.’ 

 

Supplementary Table 2:  

Non-supported recommendations assessed in Delphi #2 (<80% agree or strongly agree) 

 

 

-‘Clinicians should consider treating T2DM with GLP-1 RAs when there is an elevated 

probability of having MASH with fibrosis based on non-invasive tests (FIB-4, 1.30 or greater; or 

LSM, 8 kPa or greater; or ELF test, 7.7 or greater). FIB-4 Ref: 

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis.’ 
 

-‘Whilst Metformin or SGLT2i may improve hepatic steatosis in people with MAFLD they are not 

recommended as a primary treatment for MAFLD in the presence or in the absence of T2DM.’ 
 

-‘People undergoing bariatric surgery should be assessed before surgery for the presence and 

severity of MASH, and if they are determined to be at “high” or “indeterminate” risk of MASH 

with fibrosis by non-invasive tests (FIB-4, 1.30 or greater; or LSM, 8 kPa or greater; or ELF test, 

7.7 or greater), then a liver biopsy should be considered at the time of bariatric surgery.’ 

  



 18 

References: 
 

[1] American Diabetes Association Professional Practice Committee. Prevention or Delay 
of Diabetes and Associated Comorbidities: Standards of Care in Diabetes-2025. 
Diabetes Care. 2025 Jan 1;48(Supplement_1):S50-S58. 
 

[2] Younossi Z, Tacke F, Arrese M, et al. Global Perspectives on Nonalcoholic Fatty Liver 
Disease and Nonalcoholic Steatohepatitis. Hepatology. 2019;69(6):2672-2682. 
 

[3] Angulo P, Keach JC, Batts KP, Lindor KD. Independent predictors of liver fibrosis in patients 
with nonalcoholic steatohepatitis. Hepatology. 1999;30(6):1356-62. 
 

[4] Angulo P, Kleiner DE, Dam-Larsen S, Adams LA, et al. Liver Fibrosis, but No Other 
Histologic Features, Is Associated With Long-term Outcomes of Patients With 
Nonalcoholic Fatty Liver Disease. Gastroenterology. 2015;149(2):389-97.e10.  
 

[5] Mózes FE, Lee JA, Selvaraj EA, et al.,  Diagnostic accuracy of non-invasive tests for 
advanced fibrosis in patients with NAFLD: an individual patient data meta-analysis. 
Gut. 2022 May;71(5):1006-1019. doi: 10.1136/gutjnl-2021-324243. 
 

[6] EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic 
dysfunction-associated steatotic liver disease (MASLD). European Association for the Study of 
the Liver (EASL); European Association for the Study of Diabetes (EASD); European 
Association for the Study of Obesity (EASO). J Hepatol. 2024 Sep;81(3):492-542. doi: 
10.1016/j.jhep.2024.04.031. 
 

[7] American Diabetes Association Professional Practice Committee 4. Comprehensive Medical 
Evaluation and Assessment of Comorbidities: Standards of Care in Diabetes-2025. 
Diabetes Care 2025;48(Supplement_1):S59–S85. 
 

[8] Chen VL, Morgan TR, Rotman Y, et al.  Resmetirom therapy for metabolic dysfunction-
associated steatotic liver disease: October 2024 updates to AASLD Practice Guidance. 
Hepatology. 2025;81(1):312-320. doi: 10.1097/HEP.0000000000001112. 
 

[9] Kleiner DE, Brunt EM, Van Natta M, et al. Design and validation of a histological scoring 
system for nonalcoholic fatty liver disease. Hepatology. 2005 Jun;41(6):1313-21. doi: 
10.1002/hep.20701. 
 

[10] Dulai PS, Singh S, Patel J, et al., Increased risk of mortality by fibrosis stage in 
nonalcoholic fatty liver disease: Systematic review and meta-analysis. Hepatology 
2017;65(5):1557-1565.  
 

[11] Eslam M, Newsome PN, Sarin SK, et al. A new definition for metabolic dysfunction-
associated fatty liver disease: An international expert consensus statement. J Hepatol. 
2020;73(1):202-209.  
 

[12] Rinella ME, Lazarus JV, Ratziu V, et al.  A multisociety Delphi consensus statement 
on new fatty liver disease nomenclature. J Hepatol. 2023;79(6):1542-1556. doi: 
10.1016/j.jhep.2023.06.003. 
 

[13] Williams KH, Viera de Ribeiro AJ, Prakoso E, et al Lower serum fibroblast activation protein 
shows promise in the exclusion of clinically significant liver fibrosis due to non-alcoholic fatty 
liver disease in diabetes and obesity. Diabetes Res Clin Pract. 2015;108(3):466-72. 
 

[14] Lomonaco R, Leiva EG, Bril F, et al.  Advanced Liver Fibrosis Is Common in Patients With 
Type 2 Diabetes Followed in the Outpatient Setting: The Need for Systematic Screening. 
Diabetes Care 2021;44(2):399-406. 

https://pubmed.ncbi.nlm.nih.gov/39651971/
https://pubmed.ncbi.nlm.nih.gov/39651971/
https://pubmed.ncbi.nlm.nih.gov/30179269/
https://pubmed.ncbi.nlm.nih.gov/30179269/
https://pubmed.ncbi.nlm.nih.gov/25935633/
https://pubmed.ncbi.nlm.nih.gov/25935633/
https://pubmed.ncbi.nlm.nih.gov/25935633/
https://pubmed.ncbi.nlm.nih.gov/34001645/
https://pubmed.ncbi.nlm.nih.gov/34001645/
https://pubmed.ncbi.nlm.nih.gov/38851997/
https://pubmed.ncbi.nlm.nih.gov/38851997/
javascript:;
https://pubmed.ncbi.nlm.nih.gov/37364790/
https://pubmed.ncbi.nlm.nih.gov/37364790/


 19 

 
[15] Davis TME, Peters KE, Chubb SAP, Adams LA, Jeffrey GP, Davis WA. Changes in the 
Epidemiology of Hepatobiliary Disease Complicating Type 2 Diabetes over 25 Years: The 
Fremantle Diabetes Study. J Clin Med. 2020 Oct 24;9(11):3409. doi: 10.3390/jcm9113409. 
PMID: 33114323; PMCID: PMC7690874. 
 
[16] Davis TME. Diabetes and metabolic dysfunction-associated fatty liver disease. Metabolism. 
2021 Oct;123:154868. doi: 10.1016/j.metabol.2021.154868. Epub 2021 Aug 13. PMID: 
34400217. 
 

[17] Marengo A, Ibrahim R, Jouness K, et al. Progression and Natural History of Nonalcoholic 
Fatty Liver Disease in Adults. Clin Liver Dis. 2016;20(2):313-24. 
 

[18] Singh S, Allen AM, Wang Z, et al. Fibrosis progression in nonalcoholic fatty liver vs 
nonalcoholic steatohepatitis: a systematic review and meta-analysis of paired-biopsy studies. 
Clin Gastroenterol Hepatol. 2015;13(4):643-54.e1-9.  
 

[19] MAFLD Consensus Statement Working Group. Recommendations for the assessment of 
metabolic dysfunction associated fatty liver disease (MAFLD) in primary care: a consensus 
statement. Melbourne: Gastroenterological Society of Australia, 2024. 
Accessed online (28.01.25): 
www.gesa.org.au/public/13/files/EducationResources/ClinicalPracticeResources/MAFLD/MAFL
Dconsensusstatement2024.pdf 
 

[20] Accessed online (28.01.25): https://www.diabetessociety.com.au/diabetes-and-liver-
disease-sub-committee/ 
 
 

[21] Cusi K, Isaacs S, Barb D, et al. American Association of Clinical Endocrinology Clinical 
Practice Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver Disease in 
Primary Care and Endocrinology Clinical Settings: Co-Sponsored by the American Association 
for the Study of Liver Diseases (AASLD). Endocr Pract. 2022;28(5):528-562. 
 

[22] Nasa P, Jain R, Juneja D. Delphi methodology in healthcare research: How to decide its 
appropriateness. World J Methodol. 2021;11(4):116-129.  
 

[23] Perrin BM, Raspovic A, Williams CM, Twigg SM, et al. Establishing the national top 10 
priority research questions to improve diabetes-related foot health and disease: a Delphi study 
of Australian stakeholders. BMJ Open Diabetes Res Care 2021;9(2):e002570. 
 

[24] Sanyal AJ, Newsome PN, Kliers I, et al., Phase 3 trial of semaglutide in metabolic 
dysfunction-associated steatohepatitis. N Engl J Med 2025;392:2089-2099 
 

[25] Loomba R, Hartman ML, Lawitz EJ, et al., Tirzepatide for metabolic dysfunction -
associated steatohepatitis with liver fibrosis. N Engl J Med 2024;391:299-310 
 

[26] Verrastro O, Panunzi S, Castagneto-Gissey L, et al., Bariatric-metabolic surgery 
versus lifestyle intervention  plus best medical care in non-alcoholic steatohepatitis 
(BRAVES): a multicentre, open-label, randomised trial. Lancet 2023 May 
27;401(10390):1786-1797. 
 

[27] Al-Ozairi A, Irshad M, Alkandari J, et al., Liver fibrosis and liver stiffness in patients with 
obesity and type 1 diabetes. Diabetes Obes Metab 2024;26(9):4052-4059. 
 

[28] The Australian Obesity Management Algorithm (accessed online 28.01.25:) 
www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-Management-
Algorithm-July-2024.pdf  

https://pubmed.ncbi.nlm.nih.gov/?term=Singh+S&cauthor_id=24768810
http://www.gesa.org.au/public/13/files/EducationResources/ClinicalPracticeResources/MAFLD/MAFLDconsensusstatement2024.pdf
http://www.gesa.org.au/public/13/files/EducationResources/ClinicalPracticeResources/MAFLD/MAFLDconsensusstatement2024.pdf
https://www.diabetessociety.com.au/diabetes-and-liver-disease-sub-committee/
https://www.diabetessociety.com.au/diabetes-and-liver-disease-sub-committee/
https://pubmed.ncbi.nlm.nih.gov/35569886/
https://pubmed.ncbi.nlm.nih.gov/35569886/
https://pubmed.ncbi.nlm.nih.gov/35569886/
https://pubmed.ncbi.nlm.nih.gov/35569886/
http://www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-Management-Algorithm-July-2024.pdf
http://www.diabetessociety.com.au/wp-content/uploads/2024/07/Australian-Obesity-Management-Algorithm-July-2024.pdf

	To determine if Individual Recommendations in that publication should be taken forward to a Delphi process in Australia, two members of DLDS (SP, TC) independently reviewed the Practice Recommendations made in the AACE clinical care guideline [21]. Th...
	As a result of the initial process of exclusion, adopting or adapting recommendations, a series of 15 recommendations were taken forward to a Delphi survey involving all expert members of the DLDS and ADS CAC membership (n=18 total). Each recommendati...
	Across the 15 Recommendations assessed, 11 were adopted by consensus (Table 1) and 4 were rejected as they did not realise the 80% agreement threshold. Those rejected are given in Supplementary Table 1. Among the 4 rejected, text was then adjusted as ...
	Thus, in total, 14 recommendations were made by the Delphi consensus process. These are given below. They align with categories of: Assessment, Referral, and Treatment of Diabetes and Liver Disease. Each of these recommendations will be briefly explor...
	In overall summary comment for ‘assessment’, in those with a phenotype of increased liver fibrosis risk, screening for the presence of significant liver fibrosis should occur (R1). The preferred first line risk stratification clinical algorithm is FIB...
	R7. Clinicians should refer people with clinical evidence of advanced liver disease (ascites, hepatic encephalopathy, oesophageal varices, or evidence of hepatic synthetic dysfunction) to a hepatologist for further care.
	In summary, for ‘referral’ those assessed as “high risk” for liver fibrosis should be referred to an hepatologist (R4). Those with an “indeterminate risk” of having MASH with liver fibrosis after a first- or second-line test depending on test accessib...
	In summary, in ‘treatment’ lifestyle management with nutrition and exercise (R8) aiming for body weight loss, per Australian obesity guidelines (R9), are mainstays in managing obesity in MAFLD/MASH, with enhanced well-evidence based options such as ph...
	Discussion:
	These ADS DLDS Clinical Care Recommendations have a number of intrinsic strengths. Firstly, they are based on a reasonably contemporaneous systematic review leading to an evidence-based international clinical care guideline. Secondly, they have been a...
	There are also several significant limitations of the current guideline. Firstly, it does not address type 1 diabetes mellitus nor paediatric or adolescent diabetes, nor specifically prediabetes. This is because the volume of high-quality evidence lin...
	Other considerations are noteworthy in relation to the use of this living guideline. In people with T2DM, the post-assessment risk for the majority of patients will not be found to be ‘low’ (i.e. FIB-4 <1.3) after non-invasive assessment. This means t...
	The time frame for reassessment in those with ‘low risk’ of severe liver fibrosis has not been addressed in this living guideline, as the original evidence-based international clinical care guideline [21] did not address the topic. The 2024 GESA devel...
	The topic of dysmetabolism and liver fibrosis, especially in those with T2DM, is developing rapidly. It is envisaged that more predictive non-invasive assessment methods will be recognised that use synergistic combinations of, for example, liver stiff...
	[3] Angulo P, Keach JC, Batts KP, Lindor KD. Independent predictors of liver fibrosis in patients with nonalcoholic steatohepatitis. Hepatology. 1999;30(6):1356-62.
	[8] Chen VL, Morgan TR, Rotman Y, et al.  Resmetirom therapy for metabolic dysfunction-associated steatotic liver disease: October 2024 updates to AASLD Practice Guidance. Hepatology. 2025;81(1):312-320. doi: 10.1097/HEP.0000000000001112.
	[10] Dulai PS, Singh S, Patel J, et al., Increased risk of mortality by fibrosis stage in nonalcoholic fatty liver disease: Systematic review and meta-analysis. Hepatology 2017;65(5):1557-1565.
	[11] Eslam M, Newsome PN, Sarin SK, et al. A new definition for metabolic dysfunction-associated fatty liver disease: An international expert consensus statement. J Hepatol. 2020;73(1):202-209.
	[13] Williams KH, Viera de Ribeiro AJ, Prakoso E, et al Lower serum fibroblast activation protein shows promise in the exclusion of clinically significant liver fibrosis due to non-alcoholic fatty liver disease in diabetes and obesity. Diabetes Res Cl...
	[27] Al-Ozairi A, Irshad M, Alkandari J, et al., Liver fibrosis and liver stiffness in patients with obesity and type 1 diabetes. Diabetes Obes Metab 2024;26(9):4052-4059.

