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Objectives

❖Review new nomenclature and classification in steatotic liver 
disease

❖Discuss the evaluation, diagnosis and natural history of steatotic 
liver disease

❖Explore treatment including lifestyle changes and 
pharmacologic interventions



NOMENCLATURE





NAFLD

Problems: ‘Non-alcoholic’ = exclusionary

Individuals with NAFLD who also consume significant 
alcohol not clearly classified

‘Non-alcoholic’ and ‘fatty’ are viewed by many as 
stigmatizing terms              Younossi Z. EASL ILC 2023, THU-453
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METABOLIC  DYSFUNCTION  

ASSOCIATED  STEATOTIC  
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New Nomenclature: 

◦ What this change hopes to achieve:

◦ Remove stigma

◦ Provide a ‘neutral’ disease nomenclature that when communicated to patients, 
carries fewer preconceived notions

◦ Provide a better defined clinical and future research classification for individuals 
previously considered to have NAFLD + a level of alcohol consumption that may 
be putting them at additional risk

◦ All of the above without needing to ‘re-classify’ or ‘re-diagnose’ patients

◦ What this change is unlikely to achieve:

◦ Make all stakeholders satisfied, comfortable, and/or happy



Terms ‘non-alcoholic’ and ‘fatty’ were 
deemed stigmatising by 61% and 66% 
of respondents

But ‘stigmatising’ from what 
perspective?





New Nomenclature: Potential Concerns
◦ Unclear if prior nomenclature really was stigmatizing

◦ Data doesn’t really support that it was, from a patient perspective

◦ ‘Patient advocates’ and those likely to engage in advocacy activities are 
potentially quite a bit different that the ‘typical’ patients we see in clinic 

◦ If prior nomenclature was problematic, unclear if newer is better

◦  Delphi process drives change towards consensus but does that mean you end 
up in a better place than before?

◦ When speaking to patients, if not the word ‘fatty’, are we OK to use 

‘fat’? 

◦ Are we overestimating our patients’ interest in semantics?



NAFLD

STILL REFER TO FAT IN THE LIVER





DISEASE BURDEN



Adapted from: Teng ML. Clin Mol Hepatol. 2023 Feb;29(Suppl):S32-S42.; 

Estimated Global Prevalence of MASLD: 25-40% 



Age-standardized point prevalence rates of 
MASLD per 100,000 in 2021

20
Global Burden of MASLD, 2010-2021. JHEP Reports 2025. vol. 7 j 1–12

Highest Prevalence in KUWAIT, EGYPT, QATAR 



Burden of nonalcoholic fatty liver disease in 
Canada, 2019-2030: a modelling study

Figure 1:Model-estimated prevalent cases of: 

nonalcoholic fatty liver disease (NAFLD) (A)

nonalcoholic steatohepatitis (B)

stage F0 NAFLD (C) 

stage F1 NAFLD (D)

stage F2 NAFLD (E) 

stage F3 NAFLD (F) 

compensated cirrhosis NAFLD (G) 

decompensated cirrhosis, hepatocellular carcinoma and 

liver transplantation related to NAFLD (H) 

for Canada, 2015–2030. Shaded areas represent 95% 

uncertainty interval.

cmajo June 9, 2020 vol. 8 no. 2 E429-E436



Burden of nonalcoholic fatty liver disease in 
Canada, 2019-2030: a modelling study

cmajo June 9, 2020 vol. 8 no. 2 E429-E436

Figure 2:Model-estimated incident cases of:

hepatocellular carcinoma (A) 

decompensated cirrhosis (B) 

incident liver-related death (C) 

related to nonalcoholic fatty liver disease for 

Canada, 2015–2030. Shaded areas 

represent 95% uncertainty interval.



EVALUATION



Metabolic dysfunction associated 
steatotic liver disease MASLD

(formerly NAFLD) 

Steatosis in the liver affecting > 5% hepatocytes

Necroinflammatory 
Activity Absent

Necroinflammatory 
Activity Present

ISOLATED 
STEATOSIS

[75%]

Metabolic dysfunction associated 
steatohepatitis MASH (formerly NASH) 

[25%]



Defining Steatosis

❖HISTOLOGIC

❖Gold standard

❖> 5% of hepatocytes with steatosis 

❖SURROGATE

❖Imaging evidence of fatty infiltration of the liver

❖“Increased Echogenicity” on US

❖Decreased sensitivity if <20% of liver affected by fat; findings 
may be similar to those of early cirrhosis



Defining Necroinflammatory Activity

❖HISTOLOGIC

❖Gold standard

❖Presence of hepatocellular ballooning; Mallory’s hyaline; 
inflammatory cells

❖SURROGATE

❖Elevated liver enzymes (ALT and AST)

❖But normal ALT can still progress





Recommended/Available Non-Invasive 
Risk Stratification Tools

❖FIB-4

❖Age, AST, ALT, plts

❖Score ≤ 1.30 can rule out advanced fibrosis with 90% NPV

❖Score ≥ 2.67 identifies advanced fibrosis with 80% PPV

❖NB: Caution in those < 35 years old or > 65 years old

❖Elastography 

❖FibroScan (transient elastography) – point of care

❖US-based shear wave elastography – imaging facility



Mortality Risk Increases as Fibrosis Progresses

Fibrosis

stage

Mortality Rate 
(per 1,000 PYF)

PYF = patient year of follow up.

Dulai P, et al. Hepatology. 2017;65(5):1557–1565.

Systematic review and meta-analysis of 5 studies in 1495 NAFLD patients with 17,452 

person-years follow-up

All-cause Mortality Liver-related Mortality
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N Engl J Med 2021;385:1559-1569





Risk Factors for Developing MASH May 
Also Contribute to Fibrosis Progression



A Large Proportion of Patients with T2DM 
have NAFLD

T2DM

NAFLD

Approximately

of those with T2DM 

also have

70%

▪ NAFLD is the most common liver disease 

in the US and Canada

▪ NAFLD is closely associated with T2DM, 

obesity, and insulin resistance 

▪ NAFLD can be considered the hepatic 

manifestation of metabolic syndrome

1. Argo CK and Caldwell SH. Clin Liver Dis. 2009;13:511–531; 2. Fan JG, et al. J Hepatol. 2017;67:862–873; 3. Hunt CM, et al. Fed Pract. 2019;36:20–29; 4. Targher G, et al. Diabetes Care. 2007;30:1212–1218. 



Diabetes is One of the Strongest Predictors 
of Advanced Fibrosis in Patients with NAFLD

NHANES = National Health and Nutrition Examination Survey.

Wong RJ, et al. Aliment Pharmacol Ther. 2017;46:974−980.

1.20

9.10

18.20

1.08

Diabetes

BMI ≥30kg/m2

Hypertension

Age

(4.7-70.1) 
P<0.001

OR for Advanced Fibrosis 
(95%CI)
P value

(2.37-35.0)
P=0.001

(0.36-4.2)
P=0.752

(1.03-1.13)
P=0.001



Clinical Presentation

❖May often be asymptomatic

❖Fatigue (up to 70%)

❖Vague RUQ Pain 

❖Hepatomegaly

❖Metabolic syndrome, Diabetes

❖Exclude: alcohol (Hx); viral (HBsAg/HCV Ab); autoimmune (ANA; 
smooth muscle Ab; quantitative immunoglobulins)



Laboratory Abnormalities

❖Transaminase elevation usually with ALT > AST, except when 
advanced fibrosis or component of alcohol-related liver disease 
present, when ratio may reverse

❖Elevated GGT; elevated ALP in minority

❖Hyperferritinemia very common, and not indicative of iron 
overload



When to Be Concerned?

◦Steatotic liver disease is typically identified through imaging 

(incidentally or during investigation of abnormal liver tests)

◦We should be most concerned with MASH and certainly 

MASH + hepatic fibrosis

◦Clinical predictors of MASH:

◦Elevated ALT; DM; advanced age; hispanics and asians; 
central obesity; dyslipidemia

◦Signs of advanced fibrosis: AST>ALT; low plts; splenomegaly



How to More Formally Risk Stratify?
Liver elastography

◦FibroScan (transient elastography)

◦Non-invasively measures liver fibrosis

◦May also quantify fat using CAP (controlled 
attenuation parameter)

◦US-based Shear Wave Elastography (US-SWE)

◦ Liver elastography measurements taken at same 
time as diagnostic US (available at certain centres)

◦ ** Those with stage 2 fibrosis or higher should 

be referred for further evaluation



Evaluation and Risk Stratification

◦ FIB-4 first, then elastography for those above threshold continues to 

be the consensus approach to risk stratification. For patients < 35, FIB-

4 not well validated. For patients > 65, higher threshold is more 

appropriate.

◦ Rule out other causes of liver disease/refer for those with 

persistently abnormal liver enzymes

◦ A multitude of novel scoring systems have been and continue to be 

reported. FIB-4 currently retains its foothold due to simplicity and 

applicability across care settings



Evaluation and Risk Stratification

◦ NB: Current locations where liver elastography can be accessed:

◦ MEDRAY Imaging

◦ North Shore Medical Imaging

◦ Vancouver General Hospital

◦ A multitude of novel scoring systems have been and continue to be 

reported. FIB-4 currently retains its foothold due to simplicity and 

applicability at the primary care level (and lack of additional cost to 

patient)



MANAGEMENT



Management

▪ Exercise and dietary modification

▪ Improves liver enzymes

▪ Decreases inflammatory activity

▪ May result in fibrosis reversal

▪ In most studies, diet and exercise to result in 5-10% loss 
in TBW



How to Counsel Our Patients?

▪ Regular exercise – as much as possible

▪ No firm conclusion yet on resistance vs aerobic

▪ Dietary advice (Most data is for Mediterranean Diet)

▪ Step 1: Limit total caloric intake / achieve caloric deficit

▪ Step 2: Limit carbohydrate intake

▪Bread, rice, potatoes, flour tortillas, fructose-containing 
soda and juices

▪ Goal is sustainable weight loss (not easy!)



Histologic 
Improvement 

in MASH 
(NASH) with 
Weight Loss



Future directions for dietary 
guidance?

• Ongoing studies looking at other dietary 
strategies such as time-restricted eating, 
LCHF; promising thus far

• Tools/apps being investigated as 
strategies for behavioural modification

• More data around lean-MASH (NASH) and 
how/if dietary guidance should differ in 
this population





What Else Should We Do?

Optimize therapy for MASLD risk factors:

◦ Low threshold for escalation of pharmacotherapy in 
DM ‘optimize’

◦Medications for weight loss?

Manage cardiovascular risk factors aggressively
◦Statins are SAFE!



PHARMACOTHERAPY



Lots of Candidate Drug Targets in NASH

Friedman et al. Nature Medicine 24, 908-922. 2018





Drug Exciting trial name Target Primary Endpoint Timeframe

Obeticholic

acid

REGENERATE

N=2370

REVERSE

N=540

FXR 

agonist

Improvement in fibrosis AND no 

worsening of NASH or

NASH resolution AND no worsening 

of fibrosis

Improvement in fibrosis AND no 

worsening of NASH

72 weeks

Elafibranor RESOLVE-IT

N=2000

PPAR α/δ
agonist

NASH resolution AND no worsening 

of fibrosis

72 weeks

Selonsertib STELLAR 3/4 

N=800/N=883

ASK-1 

inhibitor

Fibrosis improvement AND no 

worsening of NASH

48 weeks

Cenicriviroc AURORA

N=2000

CCR2/5 

antagonist

Fibrosis improvement AND no 

worsening of NASH

52 weeks

MGL-3196 

(resmetiron)

MAESTRO-NASH N=2000

MAESTRO-NAFLD-1 N=1200

THR-𝞫 

agonist

NASH resolution or

Long-term mortality, cirrhosis, liver 

related events

52 weeks

Semaglutide ESSENCE

N=1200

GLP-1 

agonist

Part 1: NASH resolution AND no 

worsening of fibrosis       OR

Improvement in fibrosis AND no 

worsening of NASH

Part 1: 72 

weeks

Part 2: 240 

weeks

FDA Complete Response Letter June 29, 2020 – insufficient for approval
Resubmit December 2022; FDA CRL June 22, 2023 – insufficient for approval

May 2020 – Negative interim results; program terminated July 22, 2020

February 2019 – program terminated due to lack of efficacy

April 2021– program terminated due to lack of efficacy

** FDA APPROVED March 14, 2024 **

** FDA APPROVED August 15, 2025**



PRIMARY RESULTS FROM 
MAESTRO-NASH: 

A PIVOTAL PHASE 3 52-WEEK 
SERIAL LIVER BIOPSY STUDY 
IN 966 PATIENTS WITH NASH 

& FIBROSIS

S. Harrison. GS-001. 22 June 2023, 10:30

EASL ILC 2023



S. Harrison. GS-001



S. Harrison. GS-001



S. Harrison. GS-001



S. Harrison. GS-001



MAESTRO-
NASH Phase 
III Conclusions

Resmetirom achieved both co- primary liver 
biopsy endpoints of NASH resolution (without 
worsening of fibrosis) and fibrosis improvement 

Both 80 and 100 mg doses were effective cf 
placebo (and not statistically different from each 
other)

Safety profile is good overall (diarrhea and 
nausea), with more treatment-related study 
discontinuations at higher dosing

FDA approved as of March 14, 2024



ESSENCE: Semaglutide 2.4 mg in patients with MASH 
F2–F3, Trial design

Metabolic dysfunction-associated steatohepatitis (MASH) was previously known as nonalcoholic steatohepatitis (NASH).

NAS, nonalcoholic fatty liver disease activity score. *Up titration every 4 weeks. One or more dose steps can be prolonged, or the dose lowered if the actual dose is not tolerated. If the designated target dose of once-weekly subcutaneous 

semaglutide 2.4 mg is not tolerated, patients may stay at a lower dose level. †Resolution of steatohepatitis is defined as a NAS score of 0–1 for inflammation, 0 for ballooning and any value for steatosis; ‡No worsening of steatohepatitis is 

defined as no increase from baseline in score for inflammation, ballooning and steatosis. Newsome PN et al. Aliment Pharmacol Ther. 2024. https://doi.org/10.1111/apt.18331.

Background 
& trial design

Part 1: 800 participants

• Histological evidence of MASH

• NAS ≥4

• Histological evidence of fibrosis stage 2 or 3

• Score ≥1 for steatosis, lobular inflammation and 
hepatocyte ballooning

Part 1 Key endpoints

• Primary endpoints

• Steatohepatitis resolution† and no worsening of liver fibrosis at Week 72

• Improvement in liver fibrosis and no worsening of steatohepatitis‡ at Week 72

• Confirmatory secondary endpoints

• Resolution of steatohepatitis and improvement in liver fibrosis

• Change in body weight

• Change in SF-36 Bodily Pain 

Semaglutide 2.4 mg OW + standard of care*

Placebo 2.4 mg OW + standard of care*

End of treatmentRandomisation (2:1)

Part 1
72 weeks

Part 2
Event-driven (240 weeks)

0.25 
mg

0.5 
mg

1.0 
mg

1.7 
mg

16-week dose escalation*

Newsome P. et al Abs. 5018 AASLD 2024 Late breaker, slide credit Novo Nordisc 





Sanyal et al. Phase 3 Trial of Semaglutide in Metabolic Dysfunction-Associated Steatohepatitis. NEJM>org. April 30, 2025.





Loomba et al. NEJM 2024;391:299-310



MASLD/MASH – Take Home Messages

◦MASLD is common, especially in context of DM and obesity

◦ Liver fibrosis is linked to increased mortality

◦Fibrosis assessment for risk stratification is essential

◦Treatment currently focuses on lifestyle modification 

◦Those eligible for medical weight loss management with 

pharmacotherapy may also experience MASH-specific 

benefits. Currently not on-label for MASH – but soon! 



Thank you!
Edward Tam

tam.edward@gmail.com
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