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DEFINITION

METABOLIC DYSFUNCTION-ASSOCIATED STEATOTIC LIVER
DISEASE (MASLD), FORMALLY KNOW AS NAFLD, IS AN
OVERARCHING TERM THAT INCLUDES ALL DISEASE
GRADES AND STAGES AND REFERS TO A POPULATION IN
WHICH 25% OF HEPATOCYTES DISPLAY MACROVESICULAR
STEATOSIS IN THE ABSENCE OF A READILY IDENTIFIED
ALTERNATIVE CAUSE OF STEATOSIS (EG, MEDICATIONS,
STARVATION, GENETIC DISORDERS) IN INDIVIDUALS WHO
DRINK LITTLE OR NO ALCOHOL (DEFINED AS < 20 G/D FOR
WOMEN AND <30 G/D FOR MEN).
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OBESITY, BY FAR, BIGGEST, LARGEST
CAUSE OF
FATTY LIVER, MASLD
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RISK FACTORS FOR MASLD
* OBESITY, SOCIOECONOMIC CHANGES AND

LIFESTYLE
* DIABETES
* AGE

* GENDER
*RACE

* THE GLOBAL BURDEN AND CHANGING TRENDS OF

ALCOHOL USE

* CHRONIC VIRAL HEPATITIS
* GENETIC AND EPIGENETIC FACTORS

UPDATE ON EPIDEMIOLOGY AND NATURAL

HISTORY

* THE PREVALENCE OF MASLD IS RISING WORLDWIDE IN
PARALLEL WITH INCREASES IN THE PREVALENCE OF
OBESITY AND METABOLIC COMORBID DISEASE (INSULIN
RESISTANCE, DYSLIPIDEMIA, CENTRAL OBESITY, AND
HYPERTENSION). THE PREVALENCE OF MAFLD IN
ADULTS IS ESTIMATED TO BE 25%—30% IN THE
GENERAL POPULATION AND VARIES WITH THE CLINICAL
SETTING, RACE/ETHNICITY, AND GEOGRAPHIC REGION
STUDIED BUT OFTEN REMAINS UNDIAGNOSED.

DATA FROM META-ANALYSES AND POOLED STUDIES
DEMONSTRATE THAT FIBROSIS AND THE PRESENCE OF
STEATOHEPATITIS ARE THE PRIMARY PREDICTORS OF
DISEASE PROGRESSION.

THE MOST COMMON CAUSES OF DEATH IN PATIENTS
WITH MAFLD OVERALL ARE CARDIOVASCULAR
DISEASE (CVD) AND NONHEPATIC MALIGNANCY,
FOLLOWED BY LIVER DISEASE.

KEY POINT

*PATIENTS WITH MASLD AND F2—4 FIBROSIS ARE AT
HIGHER RISK FOR LIVER-RELATED EVENTS AND MORTALITY
AND ARE CONSIDERED TO HAVE “AT-RISK"
MASLD/NASH.

+THE RATES OF FIBROSIS PROGRESSION AND HEPATIC
DECOMPENSATION VARY DEPENDING ON BASELINE
DISEASE SEVERITY, GENETIC, INDIVIDUAL
ENVIRONMENTAL, AND COMORBID DISEASE
DETERMINANTS.

+*CVD AND NON-HEPATIC MALIGNANCIES ARE THE MOST
COMMON CAUSES OF MORTALITY IN PATIENTS WITH
MASLD/NAFLD WITHOUT ADVANCED FIBROSIS; DEATH
FROM LIVER DISEASE PREDOMINATES IN PATIENTS WITH
ADVANCED FIBROSIS.




MASLD i1s A WORLDWIDE PROBLEM
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SYMPTOMS OF FATTY LIVER
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Fatty Liver

fatty liver sy and non-

fatty liver ymp are

usually asymplomalic, in some cases one may.

perceive fatigue or upper right abdominal pain.

In addition, the following are the early fatty liver

seas mptor

Loss of appstite (hunger)
Vomiting

& f weight

- Feelinglow energy
Non-alcoholic fatty
disease can b .
such as liver hepatlitis, fibrosis or cirrhosis. The
symptoms for such conditions are as follows:

- Increased body temperature

- Yollowing of lhe skin jaundicd)

- Skinitching

dema in lower legs or feet

er or alcoholic fatty liver
s to

Portal hypertension
Intestinal bleeding
Renal failure

Abdomen luid build up
Enlarged spleen

“
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UPDATE ON AsSOCIATED CONDITIONS
IN FATTY LIVER / MASLD

Medical Complications of Obesity
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CONNECTION BETWEEN MASLD/NAFLD, CVD,
AND CKD
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EVALUATION OF FATTY LIVER/MASLD
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ASSESSING THE SEVERITY OF LIVER
DISEASE
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INITIAL EVALUATION OF A PATIENT WITH MAFLD

History Weight history; medical comorbidities; recent and current
medications; family history of T2DM, NAFLD, or cirrhosis; screening
for 0SA; alcohol use, including amount, pattern of use, and
duration

Physical examination Body fat distribution (eg, android vs. gynoid, lipodystrophic),
features of insulin resistance (eg, dorsal-cervical fat pad, acanthosis
nigricans), features of advanced liver disease (eg, firm liver,
splenomegaly, prominent abdominal veins, ascites, gynecomastia,
spider angiomata, palmar erythemal

Laboratory tests Hepatic panel, CBC with platelets, fasting plasma glucose and
glycated hemoglobin (Alc), fasting lipid profile, creatinine and urine
microalbumin or protein to creatinine ratio, hepatitis C if not
previously screened. Consider as appropriate other causes of
steatosis/steatohepatitis (). Additional evaluation if elevated liver
chemistries present: autoimmune serologies, transferrin saturation,
ceruloplasmin, alpha-1 antitrypsin genotype, or phenotype

TREATMENT OF MASLD

TREATMENTS AND LIFESTYLE CHANGES MAY
INCLUDE:

1.LOSING WEIGHT.

2.MEDICATION TO REDUCE CHOLESTEROL OR TRIGLYCERIDES.
3.MEDICATION TO REDUCE BLOOD PRESSURE.

4.MEDICATION TO CONTROL DIABETES/IR/REDUCE WT.
5.LIMITING OTC DRUGS.

6.AVOIDING ALCOHOL.

7 .SEEING A LIVER SPECIALIST.




COMPONENTS OF A LIFESTYLE APPROACH TO CUMULATIVE

[~
=

INCIDENCE OF MASLD-ASSOCIATED HCC VARIES ACCORDING TO

STUDY POPULATION

Energy restriction

* Calorie restriction (500-1,000/day)
+ 7-10% weight loss target

* Long-term maintenance approach

Coffee consumption
* No liver-related limitations

Fructose intake
* Avoid fructose-containing
food and drink

Daily alcohol intake
« Strictly below 30 g men

COMPREHENSIVE and 20 g women

LIFESTYLE APPROACH

Macronutrient composition

* Low-to-moderate fat

* Moderate-to-high carbohydrate

* Low-carbohydrate ketogenic diets or
high protein

Physical activity
150-200 min/week moderate intensity
in 3-5 sessions
Resistance training to promote
musculoskeletal fitness and improve
metabolic factors

12/7/2023

TREATMENT: DIET AND LIFESTYLE

CHANGES

+ A PRAGMATIC,
INDIVIDUALLY TAILORED
APPROACH IS REQUIRED

* DIETARY RESTRICTION
PLUS

* PROGRESSIVE INCREASE IN
AEROBIC EXERCISE AND
RESISTANCE TRAINING

RECOMMENDATIONS

*DIETARY T JLD
CONSIDER ENERGY RESTRICTION AND
EXCLUSION OF NAFLD-PROMOTING

c S D, AND
FOOD AND BEVERAGES HIGH IN ADDED
FRUCTOSE). THE MACROI

COMPOSITION SHOULD BE ADJUSTED
ACCORDING TO THE MEDITERRANEAN DIET
* BOTH AEROBIC EXERCISE AND
RESISTANCE TRAINING EFFECTIVELY
REDUCE LIVER FAT. THE CHOICE

OF TRAINING SHOULD BE TAILORED BASED
ON PATIENTS’ PREFERENCES TO BE
MAINTAINED IN THE

LONG-TERM

TREATMENT: DIET AND LIFESTYLE

CHANGES

* EPIDEMIOLOGY SUGGESTS A
CLOSE RELATIONSHIP
BETWEEN AN UNHEALTHY
LIFESTYLE AND MASLD

* DIET AND LIFESTYLE CHANGES
ARE MANDATORY IN ALL
PATIENTS

* MODEST WEIGHT LOSS REDUCES
LIVER FAT, IMPROVES HEPATIC IR,
AND CAN RESULT IN NASH
REGRESSION

* WEIGHT LOSS OF >7% IS
ASSOCIATED WITH HISTOLOGICAL
IMPROVEMENT

RECOMMENDATIONS:

*PATIENTS WITHOUT MASH OR
FIBROSIS SHOULD RECEIVE
COUNSELLING FOR HEALTHY DIET AND
PHYSICAL ACTIVITY BUT NO
PHARMACOTHERAPY

*IN OVERWEIGHT/OBESE MASLD, A 7—
10% WEIGHT LOSS IS THE TARGET OF
MOST LIFESTYLE INTERVENTIONS, AND
RESULTS IN IMPROVEMENT OF LIVER
ENZYMES AND HISTOLOGY




TREATMENT OF MASLD

* WEIGHT LOss THROUGH LIFESTYLE MODIFICATION
SIGNIFICANTLY REDUCES FEATURES OF NONALCOHOLIC
STEATOHEPATITIS

Eduardo Vilar-Gomez . Yadi
&

Diago®. Manuei Romero

* CONCLUSIONS: A GREATER EXTENT OF WEIGHT LOSS,
INDUCED BY LIFESTYLE CHANGES, IS ASSOCIATED WITH
THE LEVEL OF IMPROVEMENT IN HISTOLOGIC FEATURES
OF NASH. THE HIGHEST RATES OF NAS REDUCTION,
NASH RESOLUTION, AND FIBROSIS REGRESSION
OCCURRED IN PATIENTS WITH WEIGHT LOSSES 210%.
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TREATMENT OF MASLD

GREATER THAN 10% WEIGHT LOSS LED TO REGRESSION IN
LIVER FIBROSIS WITH GREATER THAN 5% WEIGHT LOSS
REDUCING HEPATIC STEATOSIS. THE DEGREE OF WEIGHT
LOSS WAS INDEPENDENTLY ASSOCIATED WITH
STATISTICALLY SIGNIFICANT IMPROVEMENTS IN ALL NASH-
RELATED HISTOLOGIC PARAMETERS AND PROVIDES
STRONG EVIDENCE THAT WEIGHT LOSS IS AN EFFECTIVE
TREATMENT FOR NAFLD.

MOA OF PHARMACOLOGICAL TREATMENTS FOR MAFLD L.

enaosc o
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TREATMENT: PHARMACOTHERAPY 0
* TREATMENT SHOULD BE INDICATED IN:
* PROGRESSIVE MASH
+ EARLY-STAGE MASH WITH RISK OF FIBROSIS PROGRESSION*
* AcTIVE NASH WITH HIGH NECROINFLAMMATORY ACTIVITY
* TREATMENT SHOULD REDUCE MASH-RELATED MORTALITY AND
PROGRESSION TO CIRRHOSIS OR HCC

* RESOLUTION OF NASH-DEFINING LESIONS ACCEPTED AS SURROGATE
ENDPOINT

* SAFETY AND TOLERABILITY ARE PREREQUISITES
» EXTENSIVE COMORBIDITIES ASSOCIATED WITH SIGNIFICANT
POLYPHARMACY AND INCREASED LIKELIHOOD OF DDIs

Recommendations

Pharmacotherapy should be reserved for patients with NASH, particularly for those
with significant fibrosis (stage F2 and higher). Patients with less severe disease, but at B 1
high risk of disease progression could also be candidates for treatment

*AGE > 50 YEARS, DIABETES, METS, INCREASED A
EASL.EASD-EAS CPG NAFLD. J HEPATOL 2016:64:1368-402

TREATMENT OF MASLD

GLP-1 RECEPTOR AGONISTS IN NON-ALCOHOLIC FATTY LIVER DISEASE:
CURRENT EVIDENCE AND FUTURE PERSPECTIVES

- RicsanpoNevors Rarmari g 7 Lucar,

+ GLP-1 RECEPTOR AGONISTS HAVE BEEN SHOWN TO BE EFFECTIVE IN REDUCING
BODY WEIGHT, LIVER INJURY INDICES, AND LIVER FAT CONTENT. SEVERAL
EVIDENCES ALSO SUGGEST THAT THESE DRUGS ARE ABLE TO PROMOTE THE
RESOLUTION OF STEATOHEPATITIS IN A NON-NEGLIGIBLE PROPORTION OF
PATIENTS WITH NASH AND TO REDUCE PROGRESSION OF HEPATIC FIBROSIS. NO
EVIDENCE IS CURRENTLY AVAILABLE ON THE EFFICACY OF GLP-1 RAS IN
IMPROVING PRE-EXISTING LIVER FIBROSIS IN PATIENTS WITH NAFLD. HOWEVER,
DATA AFTER LONG-TERM TREATMENT WITH GLP-1 RAS ARE NOT YET AVAILABLE.
ADDITIONAL BENEFITS ARE EXPECTED FROM DOUBLE AND TRIPLE AGONISTS,
BUT SPECIFIC HUMAN CLINICAL TR]ALS ARE NEEDED.

M-NASH
Dual Primary Endpoints (Week 52): Primary Analysis
21 s s mprovement
Pacebo Resmetrom Reseteom Paces e R Placebo Resmetrom Resmetior
omy o toms a0 To0m
PR T =} wats note
w007 | peoonnt pe0 0001 pe oot
e s
HII HII 20
I Both primary liver biopsy endpoints and the key secondary endpoint of LDL cholesterol lowering were met
=
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TREATMENT OF MASLD

Mechanisms of Action — GLP-1RA combined with THR-3 agonist

Glucagon-Like-Peptide-1 Receptor
Agonist (GLP-1RA)

Focus of mechanism - ‘glucotoxicity’
GLP-15: no direct action n the lver;
there are no GLP-1 receptors on =
hepatocytes

« Liver fat reduction oceurs primarily
due to weight loss

+ Glucagon: a hormone that the
pancreas makes to help regulate
blood glucose levels

. GlPls
+ Reduce blood glucose levels
+ Enhance glucose-dependent

Liver directed Thyroid Hormone receptor Beta (THR-
8) agonist

Focus of mechanism - lipotoxicity’

+ Resmetirom: directed into liver by hepatic
ansporters; acts directly on THR-f receptors
within lver cell nuclei
iver fat reduction not related to weight oss
but enhanced if weight loss occurs.

+ Resmetirom activates gene transcription in
hepatocytes resultng in:

Increased fat metabolism through f-

oxidation (via Krebs cycle) in

itochondiia
secretion ofnsulinfrom Improved mitochondial uncton

o] . == g e e ATGRa iLs eduction of toxc fatty acids
i it e T (ceramides) and Reactive Oxygen
the appetite

- Species (ROS)
Increased cholesterol clearance
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Overview

* CUMULATIVE INCIDENCE OF
MASLD-ASSOCIATED HCC
VARIES ACCORDING TO STUDY
POPULATION

* LARGE NUMBER OF MASLD
CASES AT RISK OF HCC MAKES
SYSTEMATIC SURVEILLANCE
LARGELY IMPRACTICABLE

* PNPLA3RS738409 C>G GENE
POLYMORPHISM IS ASSOCIATED
WITH INCREASED HCC RISK

* HOWEVER, HCC SURVEILLANCE
IN NAFLD IS NOT YET
CONSIDERED COST EFFECTIVE

NATURAL HISTORY AND COMPLICATIONS: HCC

*ALTHOUGH NAFLD IS A RISK
FACTOR FOR HCC, WHICH MAY
ALSO DEVELOP IN THE PRE-
CIRRHOTIC STAGE, AND THE
RISK IS FURTHER INCREASED
BY THE PRESENCE OF THE
PNPLA3Rs738409 C>G
POLYMORPHISM, NO
RECOMMENDATION CAN BE
CURRENTLY MADE ON THE
TIMING OF SURVEILLANCE AND
ITS COST EFFECTIVENESS

TREATMENT: SURGERY

* BARIATRIC SURGERY IS AN OPTION IN PATIENTS
UNRESPONSIVE TO LIFESTYLE CHANGES AND

PHARMACOTHERAPY

* REDUCES WEIGHT AND METABOLIC COMPLICATIONS
* STABLE RESULTS IN THE LONG TERM

Recommendations for bariatric surgery

Bariatric surgery reduces liver fat and is likely to reduce NASH progressi

shown an improvemel Il histological lesions of NASH, including fi

Recommendations for liver transplant

Bl GRADE OF EVIDENBEGRADE OF RECOMMEND,

spective data have

LTx is an accepted procedure in patients with NASH and end-stage liver disease. Overall survival is
to other indicati despite a higher mortality. Patients with NASH and A 1

liver failure and/or HCC are i for liver

EASL-EASD—EASO CPG NAFLD. J HEPATOL 2016;64: 1388-402

12



THANK YOU!!!

NOW IS THE TIME TO ASK GREAT QUESTIONS,
THAT | WILL PRETEND TO KNOW THE

ANSWERS

ROCKFORD G YAPP, MD,MPH, AGAF
FELLOW LIVER LOVER
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