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Definition of

MASLD




- MASLD is a multisystemic disease defined by the presence
of hepatic steatosis in 25% of hepatocytes, in addition
to at least 21 of 5 cardiometabolic risk factors and
absence of other causes of steatosis




Steatotic Liver Disease

HEPATOLOGY
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One Standard Drink
= 14 grams of pure alcohol
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1 can of regular beer 1 glass of wine 1 shotglass of spirit 2.5 shotglasses of sake
330ml 120 ml 30 ml 75 ml
5% alc. 129% alc. 40%o alc. 189% alc.
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Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

A 4

the cardiometabolic criteria?*

Does the patient meet any of I

l

Yes

Are there any other causes of steatosis?

Are there any other causes of steatosis?

*Cardiometabolic criteria

Adult Criteria

At least 1 out of 5:

[] BMI = 25 kg/m? [23 Asia] OR WC > 94 cm (M) 80 cm (F)

OR ethnicity adjusted equivalent

[] Fasting serum glucose 2 5.6 mmol/L [100 mg/dL] OR
2-hour post-load glucose levels 2 7.8 mmol/L
[2140 mg/dL] OR HbA1c 2 5.7% [39 mmol/L] OR
type 2 diabetes OR treatment for type 2 diabetes

[] Blood pressure = 130/85 mmHg OR specific
antihypertensive drug treatment

[] Plasma triglycerides = 1.70 mmol/L [150 mg/dL] OR
lipid lowering treatment

[:] Plasma HDL-cholesterol = 1.0 mmol/L [40 mg/dL] (M)
and < 1.3 mmol/L [50 mg/dL] (F) OR lipid lowering
treatment

Paediatric Criteria
At least 1 out of 5:

|:| BMI 2 85" percentile for age/sex [BMI z score 2 +1]
OR WC > 95" percentile OR ethnicity adjusted equivalent

[] Fasting serum glucose 2 5.6 mmol/L [> 100 mg/dL]
OR serum glucose 2 11.1 mmol/L [2 200 mg/dL] OR
2-hour post-load glucose levels 2 7.8 mmol
[140 mg/dL] OR HbA1c 2 5.7% [39 mmol/L] OR
already diagnosed/treated type 2 diabetes OR
treatment for type 2 diabetes

[] Blood pressure age < 13y, BP = 95th percentile OR
2 130/80 mmHg (whichever is lower); age = 13y,
130/85 mmHg OR specific antihypertensive drug
treatment

[:| Plasma triglycerides age < 10y, 2 1.15 mmol/L
[= 100 mg/dL]; age = 10y, = 1.70 mmol/L
[2 150 mg/dL] OR lipid lowering treatment

[:| Plasma HDL-cholesterol < 1.0 mmol/L [ 40 mg/dL]
OR lipid lowering treatment

No Yes No Yes
A 4 A 4 \ 4 A 4
Metabolic Dysfunction MetALD or ALD Other specific
Associated Steatotic (depending on extent of aetiology SLD
Liver Disease alcohol intake) or other Civptogenic SED S (e.g. DILI,
(MASLD) combination aetiology Monogenic, ALD)
9/3/20XX

An approach to MASLD



Hepatic steatosis in adults
(detected either by liver biopsy, imaging methods, or blood-based biomarkers/scores)

in the absence of other causes of steatosis

in the presence of at least one of these

I

in the absence of other causes of steotosis

three metabolic conditions BUT in the presence of
4 B N )

1. ificant alcohol consumption 1. Overweight or obesity: BMI 225 kg/m? in Caucasians of B

(sz.ﬁndammkg>mg/dnlammw>3 M1 223 kg/m? in Asians Mnamwtofﬂnmmkabnwmﬂm

0 g/day for men) 2. Type 2 diabetes mellitus - Overwelght or obesity: BMI 225 kg/m? in Caucasians {BMI
2. Chronic viral hepatitis 8 or C 3. At least two out of seven metabolic abnormalities: 323 kg/m? in Asians), or waist circumference 294/80 cm in
3. Other specific causes for hepatic steatosis - Waist circumference 2102/88 om in Caucasian men and wom Caucasian men and women, or ethnic adjusted criteria
- Drug-induced hepatitis en (or ethnic adjusted criteria) - Fasting ghucose 25,6 mmol/L {100 mg/dL), or 2-hour post-|
- Autolmmune hepatitis - Prediabetes (i.e., fasting glucose 5.6 to 6.5 mmal/L, or 2-hour oad glucose 27.8 mmol/L (140 mg/dL), or hemoglobin Alc
- H ISR, post-boad glucose 7.8 1o 11,0 mmol/L, or hemoglobin Alc 39 t 239 mmol/mol {5.7%), or type 2 diabetes meflitus or treat
- Wilsor's disease 0 47 mmol/moi} ment for type 2 diabetes
- Aipha 1 anti-trypsin deficency +  Bload pressure 2130/85 mmHg or specific drug treatment - Blood pressure 2130/85 mmHg or specific drug treatment
« Malowtrition - Plasma triglycerides 21.70 mmol/L (150 mg/dL) oc lipid-loweri «  Plasma triglycerides 21,70 mmol/L (150 mg/dL) o lipid-low
- Coeliac diseasa ng treatment ering treatment
- Overt hypothyroidism - Plasma HDL-cholestercl <1.0 mmol/L {40 mg/dL) for men and «  Plasma HDL-chalesteral <1,0 mmol/L {40 mg/dL) for men a
- Otfier secondary causes of stestosis <1,3 mmol/L (50 mg/dL) for women ar lipidJowering treatm nd <1.3 mmol/L (50 mg/dL) for women or lipid-lowering tr

E ent eatment
HOMAinsulin resistance score 2.5
\_ / x High-sensitivity C-reactive protein concentration >2 mg/L / \ //
NAELD MAFLD i MASLD
' (Metabolic dysfunction-associated (Metabolic dysfunction-associated
(Non-alcoholic fatty liver disease) fatty liver disease) steatotic liver disease)
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MASLD exists as a spectrum

15%-30% 12%-40%
...ooo..... ...oooo.. .
o. .‘ o. .‘ @
Healthy liver Simple steatosis

V. .° ‘. .° °
: ®e ® 5 ®, ° . °
Fatin <5% of o000 ® Steatosis ®eeo00e0°®® Steatosis e
hepatocytes ( 25% fat) Ballooning %
Inflammation
Fibrosis
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15%-25%

‘A
Cirrhosis

Diffuse fibrosis
Severe dysfunction

P

HCC

7%



Prevalence of

MASLD and
MASH




MASLD is a growing problem

* The burden of MASLD has dramatically increased worldwide, becoming the most
common cause of chronic liver disease

 Parallels the escalating rates of obesity, type 2 diabetes and metabolic syndrome
globally

* The global prevalence of MASLD has risen from 25.3% (1990-2006) to 38.2%
(2016-2019)



Western Europe
25.10 %

North America
31.20%

East Asia
29.71 %

South-East Asia
33.07 %

Latin America
=40% 33.07 %

35%

30% )
[ Australia J /

259 31.20 %

Trends in Endocrinology & Metabolism

A
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Projections for prevalence of NAFLD
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Burden of

MASLD




The Global Burden of MASLD

_ cVD: >50% (MASLD)

» Expected economic burden of MASLD o
. aIr- Fibrosis: 6.795% > ol
could reach an estimated $1.005 trillion [ 2% = =~ g
in the USA and €334 billion in the i e e AR
Euro pe In the next 10 years sl (M eltedly| p  CKD:20-50% (MASLD)
MASH has become a leading cause of 22 N
. - . [ esity: % | 7 > 4 \\
I|yer re!ated compllca’uor\s (such as Obesi: £134% (4ASL N —
cirrhosis and HCC) and liver 4363 %) (MASH)
transplantation \
. . . . Adenomatous polyp: 41.5%‘
MASLD is also significantly associated
with increased long-term risk of
cardiovascular disease Tt Enbomo
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MASLD increases the risk of extrahepatic

cancers

Table 1. Extrahepatic cancers significantly associated with non-alcoholic fatty liver

disease
Obesity e
"""""" Metric of association (95% Number of Evidence
o S CI) studies grade
) Candidate mediators
'Zg?-ingammatofy cytokines Thyroid cancer HR 2-63 (1-27-5-45) 2 Moderate
. IpoKines
__________________ T Grosvth fgctors — ‘ '
: ze" ;te’l‘)’"d hormones Cholangiocarcinoma OR 2-05 (1:53-2.75) 9 Low
Non-alcoholic fatty : m“i';N),:\ss ot % .
liver disease + Hepatokines
y « Immune cell dysregulation
Pancreatic cancer HR 1-98 (1-47-2-65) 4 Low
4 Oesophageal cancer HR 1-92 (1-19-3:-12) 5 Low
----------------------- Urinary tract cancer HR 1-36 (1-14-1-62) 5 Low
Hyperinsulinaemia Breast cancer HR 1-28 (100—163) 5 Low
Lung cancer HR 1-25 (1-11-1-40) 6 Low
Gastric cancer HR 1-81 (1-19-2-75) 6 Very low
Colorectal cancer OR 145 (1-29-1-62) 13 Very low
September 2024 An approach to MASLD 16



Pathogenesis




Pathogenesis of Metabolic Dysfunction-Associated Liver Disease

( R N
Risk Factors for MASLD/MASH
Lifestyle Factors Altered Microbiome Ganetic Eactors
(Sedentary Behavior, Low (Increased firmicutes, 2SN TALi01S
Physical Activity, High Fat decreased diversity, increased (PNPLA3, T'g(’f:: 2,HSD17B13
High Sugar Diet) lipopolysaccharides) and others)
_ W,

Normal Liver MASLD MASH MASH with Fibrosis

Cirrhosis
[ Molecular Mechanisms for Progression from Steatosis to Cirrhosis i
Insulin Resistant Adipose Tissue Mitochondrial ER Stress
. VAdiponectin dysfunction 1 C-reactive protein
T Lipolysis— 1 FFA flux to liver Infl ST Path 1ROS
T Pro-inflammatory cytokines Iiammalory ety ay +TNF
1 Pro-phagocytic macrophages Activation -«

September 2024 An approach to MASLD 18



Type 2 Diabetes Mellitus (T2DM) as an important

factor driving the progression of MASLD

* |n individuals with T2DM

» 35.54% demonstrated clinically
significant fibrosis (F2-F4)

¢ 14.95% had advanced fibrosis (F3-

F4)

« MASLD is closely related to the
development of T2DM

* Insulin resistance is key in the

Excessive hepatic diacylglycerol

Protein kinase Ce¢

Hepatic insulin signaling

Glycogen synthesis ¥
Gluconeo genesis 4

Other dysregulated factors
|

development of both diseases

September 2024

Bile acids I

Dysbiosis

Hepatokines

An approach to MASLD
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Ectopic lipid accumulation

Muscle insulin resistance

De novo lipogenesis 4

Dysfunction of adipose tissue

Adiponectin levels W
Flux of long-chain fatty acids4qs

Pro-inflammatory cytokines 4

Systemic insulin resistance 4

19




Screening for

MASLD




Fibrosis Assessment

» Gold standard: Liver biopsy

* |Invasive, risks

« Non invasive methods

* Blood based: FIB4, NAFLD fibrosis
score, APRI

* Imaging based: Shear wave
elastography, transient elastography,
magnetic resonance elastography

September 2024

Liver decompensation and liver-related death

+Plat >150, Baveno VI-avoid endoscopy

+Plat 2150, exclude CSPH

5kPa |y 10kP2 ) 15kP2 =) | 20 kPa

Normal

Exclude cACLD Assume cACLD

An approach to MASLD

B

25 kPa

ey

Assume CSPH:
HCV, HBV, ALD
Non-obese NASH

21



Which patients should be screened?

Screening in high risk populations help to identify individuals with asymptomatic
but clinically significant fibrosis

Screening recommended? Prevalence of advanced fibrosis, %
T2DM 6-19

Medically complicated obesity 4-33

NAFLD in context of moderate alcohol use 17

First-degree relative of a patient with cirrhosis due to NAFLD/NASH 18

September 2024 An approach to MASLD
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r Clinical Suspicion for Fatty Liver Disease

Primary Care or Non-Gl/Hepatology Care

GOAL: Exclude advanced fibrosis in low-prevalence populations

Primary risk assessment, e.g., FIB-4

i

( FIB-421.3 ]

FIB-4 = 2 67
Consider referral

Persistent
tALTandAST ™

v

Reassess periodically:

+ FIB-4 every 1-2 years if

T2DMipreT2DM or 22 Secondary risk assessment

metabolic risk factors Risk Level VCTE or ELF
« FIB-4 every 2-3 years if
FiB 4 every 2:35 G Low | <80 | <77 |

el Sl el [ Intermediate | 8-12 |7.7-9.8

| High >12 | >9.8 |

All patients:

» Cardiometabolic risk reduction and preferential use
of meds with potential NAFLD benefit

» Ongoing assessment of alcohol intake

» Lifestyle management
Either Care Setting

* Diagnostic uncertainty
* Persistently T ALT and AST

Biopsy Staging

Gl/Hepatology Care

GOAL: Identify/manage patients with ‘at risk’
4 NASH or cirrhosis

+ Review/perform primary/secondary risk assessment
- Consider additional stratification with MRE, cT1

| L |
Low risk Intermediate/
] high risk
PCP follow-up 1
Or reassess I

Consider liver biopsy
* Indeterminate NITs

Suspect cirrhosis
(clinical, imaging,

or ELF >11.3

* Reassess in 2-3 years

* Reassess annually
» Consider pharmacotherapy

+ Cirrhosis-based

An approach to MASLD

)

management A

In patients older than age 65, a

FIB-4 cutoff of >2.0 should be

used

FIB-4 has low accuracy in those

under age 35

» Secondary assessment

should be considered in
those <35 with increased
metabolic risk or elevated
liver chemistries.
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Management




Initial Evaluation of a patient with MASLD

History

* Weight history, medical comorbidities, recent and current
medications, family history of T2DM/MASLD/cirrhosis, screening for
OSA, alcohol use (amount, pattern of use, duration)

Physical examination

« Body mass index, body fat distribution (android vs gynoid), features of
insulin resistance (e.g. dorsal-cervical fat pad, acanthosis nigricans),
features of advanced liver disease (e.g. firm liver, splenomegaly,
prominent abdominal veins, ascites, gynaecomastia, spider naevi,
palmar erythema)

September 2024 An approach to MASLD 25



Initial Evaluation of a patient with MASLD

* Full blood count
* Renal Panel

* Liver panel

* Viral hepatitis B and C screen: HBs antigen, anti HBs, anti HCV

e Lipid panel

« Diabetes screen (fasting glucose/OGTT/HbA1c)
* Thyroid function test

* Ultrasound of the hepatobiliary system

September 2024 An approach to MASLD 26



Lifestyle intervention is the
cornerstone in the management
of MASLD
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Developing liver healthy behaviours

Weight loss

« Weight loss of 3-5%
Improves steatosis

« Weight loss of >7-10%
improves MASH and
liver fibrosis

September 2024

Diet
« Hypocaloric diet (500 to
1000 kcal deficit)

« Cut back on foods
containing excess
saturated fats, refined
carbohydrates, sugar-
sweetened beverages

« Coffee consumption (3
or more cups a day) may
be beneficial

P
ann

—~, ¢ g t""j»:,, # e
” AL
e ‘ -
W o
R f&&

An approach to MASLD

Physical activity

Regular moderate

intensity exercise at least
5 times a week for a total
of 150 minutes per week

Optimal duration and
intensity need to be
individualised

28



Alcohol Cessation

 Alcohol consumption and metabolic risk factors
have modifying effects on the onset and progression

of chronic liver disease which are independent and
can be synergistic

 Alcohol consumption in individuals with all steatotic
liver disease is discouraged

* The ﬁresumed beneficial health effects of moderate
alcohol consumption are inconsistent across studies

. Emergin? evidence does not support a protective
effect of light to moderate amounts of alcohal,

articularly in individuals with cardiometabolic risk
actors

September 2024 An approach to MASLD
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Pharmacological therapy

« Resmetirom: Liver-directed thyroid hormone receptor agonist

« Thyromimetic selective for B subtype (liver expressed) of the thyroid hormone
receptor

» Reduces hepatic steatosis by stimulating hepatic lipophagy and mitochondrial
biogenesis, and inhibits hepatic lipogenesis

« considered for individuals with MASLD who are noncirrhotic and with
documentation of either: (A) advanced fibrosis; (B) at-risk steatohepatitis with
significant fibrosis (C) risk of adverse liver related outcomes



Optimising management of co-morbidities

[ Preferred pharmacological options for treating comorbidities ]
MASH-targeted T2D Dyslipidaemia Obesity
MASLD/ _ et
MASH If locally approved: (e.g. semaglutide,
ithout cirrhosi resmetirom liraglutide, dulaglutide) GLP1RA
o in F2/F3 fibrosis and coagonists (e.g. semaglutide,
(e.g. tirzepatide) liraglutide) and
coagonists
SGLT2 inhibitors (e.g. tirzepatide)
(e.g. empagliflozin, .
dapagliflozin) Statins
- Bariatric
o Metformin interventions
MASLD/ Eheck |nd|clat|on.for ' (special caution in
MASH with Iver transplantation Insulin case of compensated
compensated decolr:: c::seact.ifon or (in case of cirrhosis)
cirrhosis (F4) P decompensated
HCC cirrhosis)

*if glomerular filtration rate =30 ml/min
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Optimising management of co-morbidities

Table 3. Effects of anti-hyperglycemic drugs on metabolic dysfunction-associated steatotic liver disease®%

Liver parameters Cardiorenal-metabolic parameters
Serum aminotransferase Liver fat Liver fibrosis MASH resolution Body weight Cardiorenal benefits

Pioglitazone l ! l Yes 1 >
GLP1 RAs ! ! ) Yes ! Yes
GLP1/GIP RAs l ! Unknown Unknown ! Unknown
SGLT2 inhibitors ! l Unknown Unknown ! Yes
Insulin ) ) Unknown Unknown 1 —
Metformin — > > — > -
DPP-4 inhibitors > > “— > > “—

MASH, metabolic dysfunction-associated steatohepatitis; GLP1 RA, glucagon-like peptide-1 receptor agonist; GIP RA, glucose-dependent insulinotropic polypeptide receptor agonist;
SGLT2, sodium glucose co-transporter-2; DPP-4, dipeptidyl peptidase-4.

September 2024 An approach to MASLD 32



ALT '

Author&Year i MD [95% CI]

Interventional/Observational Studies :
2018 Hadzi-Petrushev —_— -17.07 t-zsﬁg, -10.95

2017 Ciobota —. : -39.01 [-49.63, -28.39
2017 Bril interventional [ ' -28.00 [-36.58, -19.42
[ ] () [ ] 2015 Derosa (Group 2 —.— -17.00 [-24.58, -9.42
2015 Derosa (Group 1 — 4 -22.00 [-29.67, -14.33
2012 Nakahara —a— -18.40 [-28.36, -8.44
2012 Hyogo e : -32.40 [-44.80, -20.00
2012 Han (Pitava) —— -5.10[-14.02, 3.82
2012 Han (Atorva) —a -5.40[-14.72, 3.92
2011 Maroni - 7.10[ 0.50, 13.70
2011 Hyogo eome H -33.90 [-48.56, -19.24
2010 Kimura —— : -33.50 [-45.92, -21.08
2010 GREACE —.-— -20.00 [-27.67,-12.33
2009 Abel . ! -37.12 [-44.97,-29.27
2008 Hyogo - + -53.50 [-64.04, -42.96
2006 Athyros - . -22.00 [-28.93, -15.07
2006 Antonopulos —— -69.97 [-79.27, -60.67]
2004 Hatzitollos i : -38.40 [-55.01, -21.79
2003 Kiyici e ' -37.00 [-47.65, -26.35
Subtotal (Q = 286.18, df = 18, p = 0.00; I = 93.5%) ~— H -27.20 [-35.25, -19.15]

Cross sectional Studies
2020 Khoo i 2.26[-5.13, 9.64
2017 Del Ben HEH, -5.50 [-10.03, -0.97]
2017 Bril cross sectional [ ] H -18.00 [-20.01, -15.99
2016 Nascimbeni i -3.33[-8.92, 2.26
2007 Ekstedt 2.00 [-19.30, 23.30;
9.10, -0.90

 Transient asymptomatic elevations in i =
aminotransferases could occur in 0.1-3% S —
of patients, while fulminant hepatic failure s s e
is an extremely rare event (2 in 1 million of

AST
treated patleﬂts) Author&Year MD [95% CI]

RE Mo -21.82 [-29.06, -14.58]

Interventional/Observational Studies

: : : : : 2012 oo rushe s o2 da0n
lobota a =41,
e Statins can be prescrlbed N patlents Wlth 2017 8 ntaventona - 17.00 (2052 13,48
: 5013 Nakarars " " - S0
lakahara HH 3 =10.
MASLD, even when elevation of serum ot EREiE
2012 Han (Atorva) HH -3.00[-6.27, 027
* * 2011 Maroni 5 2 7.95[ 3.79, 12.11
liver enzZymes IS prese Nt oo, o e 154
. oREEy
2008 Hyogo HH -25.30 [-28.89, -21.71
2006 Athyros - -13.00 [-17.08, -8.92
2006 Antonopulos [] -60.62 [-62.64, -58.60)
2004 Hatzitollos - -22.00 [-24.28, -19.72)
2003 Kiyici HH -13.30 [-16.87, -9.73
Subtotal (Q = 2399.54, df = 18, p = 0.00; * = 99.0%) - -18.82 [-25.63, -12.02)

Cross sectional Studies

2020 Khoo - 530[ 1.41, 9.19
2017 Del Ben H -1.90 [-4.79, 0.99
2017 Bril cross sectional ] -10.00 [-11.37, -8.63
2016 Nascimbeni i -2.03([-5.24, 1.18
2007 Ekstedt —— 1.00(-6.74, 874
Subtotal (Q = 81.09, df = 4, p=0.00; = 93.1%) i -1.85 [-7.05, 3.35]

R

E Model 5 - -15.25[-21.40, -9.11]
Q =3244.88,df =23, p =0.00; I" = 99.1% :

[ I I T T |
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Management of MASLD in lean individuals

Suspected lean NAFLD

Individuals with MASLD and body mass
index (BMI) <25 kg/m? (non-Asian race)
or a BMI <23 kg/m? (Asian race)

Should be considered in lean
individuals with metabolic diseases
(such as T2DM, dyslipidemia, and
hypertension), elevated liver
biochemical tests, or incidentally noted
hepatic steatosis.

Likely the result of interactions between
many factors, including the interplay
between genetic variants and
environmental factors

Evaluate for comorbid conditions

September 2024

(Based on imaging or comorbidities)

Diagnose lean NAFLD

AST or ALT abnormal AST or ALT normal Cardiometabolic risk . ‘:{!s?(r?:;lgf
i l factor assessment modification
Rule out other liver Consider alternative l
diseases: —> diagnoses Assess for high risk
DILI, viral hepatitis, (see Table 1) NAFLD
hemochromatosis,
autoimmune hepatitis,
cholestasis * Y *
FIB-4 = 2.67 FIB-4 1.3-2.66 FIB-4<1.3
Assess for “at risk NASH” l_; i
& confirm fibrosis Perform 2
Liver biopsy vs NIT for “atrisk | Referral to NIT:
NASH” (FAST, NIS-4, MRE, hepatology ELF or VCTE
MAST, MEFIB-4, cT1) T
or fibrosis (VCTE, MRE) 1 ¥ 1)
ELF =9.8 or ELF <9.8 or
{ VCTE = 8.6 kPa VCTE < 8.6 kPa
 /
Confirmed or high risk Low risk
Weight loss
l > | (3%—5%) &
exercise;
» Weight loss (3% —5%), exercise, avoid fructose reassessment
+ Consider vitamin E or pioglitazone 1-2 years
+ Consider clinical trials
+ Reassessment & monitor disease progression 6—12 months
34
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¥ When to consider
a referral to
Gastroenterology




Consider a referral to Gastroenterology when

* FIB4 = 1.3 (<65 years old)
« FIB4 > 2.0 (>65 years old)
« MASLD with persistently raised ALT = 120 IU/ml over 3 months






Summary

Increasing burden of MASLD in
Singapore and worldwide

T2DM is the most impactful risk
factor for the development of

MASLD, fibrosis progression and
HCC

Screening at risk individuals with
FIB4 and transient elastography

Lifestyle management is key
Optimising control of comorbidities

September 2024 An approach to MASLD



PCPs are crucial in the

management of
patients with MASLD

September 2024

Primary Care Provider/
Endocrinology

Initial risk stratification with FIB-4 +/- secondary testing

« Management of metabolic comorbidities with preferential
use of medications with potential NAFLD benefit

+ Assessment of other endocrine drivers if indicated

Cardiology/Advanced * Lifestyle changss

Lipid Management

Gastroenterology/ § NAI_: LD . Nutrition/
Hepatology A Patient A Lifestyle Intervention
Comprehensive liver risk stratification 3 "+ Assessment of dietary habits
» Liver-directed therapies , » Development of dietary
 Identification of additional comorbidities : plan/goals

« Management of advanced fibrosis * Identification of barriers

» Clinical trial opportunities as available * Referral for behavioral
Ppe intervention if needed

* Prescriptive follow up
and management plan

Weight Management
Medical/lnterventional

Health
Psychology

An approach to MASLD 39



brandon_nah@wh.com.sg
Woodlands Health

Department of Gastroenterology
and Hepatology
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Department of Gastroenterology and
Hepatology, Woodlands Health

Dr Christopher Chia Dr Ikram Hussain Dr Ho Jing Liang Dr Jaryl Cheng Dr Brandon Nah
Head Advanced endoscopy Advanced endoscopy Advanced endoscopy Hepatology
Advanced endoscopy (EUS, ERCP, enteroscopy) (ERCP, EUS) (EMR, ESD)
(EUS, ERCP, enteroscopy, EMR),
Gl Motility

Dr Kew Guan Sen Dr Mark Yeow Dr Thrufnurthy Sasha Dr Edric Hee Dr Shann Long Dr Deborah Tan

Hepatology Inflammatory bowel disease Shoba Devi Gl Motility Hepatology Hepatblogy
Endobariatrics, nutrition



Scope of Services

September 2024

Dyspepsia, Gastro-oesophageal Reflux Disease (GERD), Peptic ulcer
disease and Helicobacter pylori

Functional Gut Disorder (Irritable bowel syndrome, Functional Bloating)
Inflammatory Bowel Disease (Crohn’s Disease, Ulcerative Colitis)

Disease of Pancreas and Biliary System (Biliary stone, Biliary Stricture,
Pancreatic Cyst / Mass, Pancreatitis)

Cancer (Oesophagus, Stomach, Colon, Liver, Pancreas, Bile Duct)
Various liver conditions include:
o Liver Tumour / Hepatocellular Carcinoma (HCC)

o Liver Diseases such as Viral Hepatitis, Fatty Liver, Alcohol-
induced Liver Disease, Autoimmune Hepatitis, Primary Biliary
Cirrhosis, Primary Sclerosing Cholangitis and Wilson’s Disease.

o Liver Fibrosis and Cirrhosis

An approach to MASLD 42
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Table 4. SLD due to aetiologies other than MASLD, MetALD or ALD.

Condition

Clinical/lab/histological findings

Diagnostic criteria

Hepatitis C virus-associated steatotic liver
(genotype 3)
Drug-induced liver disease (DILI)

Hypobetalipoproteinaemia

Lipodystrophy

LAL deficiency (Wolman disease, choles-
teryl ester storage disease-CESD)
Pregnancy associated

Wilson disease

Nutrient deficiency/malnutrition

Celiac disease

Endocrine diseases

Other inherited metabolic conditions

Low triglycerides, HCV genotype 3

Mostly microvescicular SLD

Low triglycerides and cholesterol, fat malab-
sorption, vitamin A deficiency

Accumulation of fat in the visceral area and in
the muscle (generically inherited or induced by
HAART therapy)

Elevated LDL-C and triglycerides, low HDL-C,
hypersplenism, advanced fibrosis in young
age, predominately microvesicular steatosis
HELLP syndrome

Acute onset

Younger age, neuropsychiatric symptoms, low
ceruloplasmin

Parenteral nutrition, bypass surgeries, bariatric
surgery, anorexia

Diarrhoea, iron deficiency, vitamins deficiency
Hypothyroidism, PCOS, growth hormone (GH)
deficiency, panhypopituitarism (primary or
secondary)

Early age and severe onset, absence of trig-
gering factors, systemic involvement, positive
history of advanced disease in first degree
relatives

HCV antibody with reflex testihg HCV RNA and HCV
genotype

Investigate for drug intake:

* Corticosteroids

Tamoxifen

Amiodarone

Irinotecan

Methotrexate

Lomitapide

Valproate

5-Fluorouracil

Liver biopsy for confirmation

ApoB level, genetic testing (APOB, MTTP, PCSK-9, tar-
geted panel sequencing)

CT scan or MRI, targeted panel sequencing for congenital
lipodystrophies, MRI

Enzyme assay, genetic testing (LIPA)

Elevated liver enzymes and low platelets, haemolysis,
SLD at abdominal ultrasound

24-h urine copper excretion; quantitative copper on liver
biopsy, genetic testing (ATP7B)

Nutrient levels

Tissue transglutaminase IgA, duodenal biopsy

TSH, fT4, fT3, endocrine testing

Targeted panel sequencing, whole exome sequencing

(WES)

ALD, alcohol-related liver disease; ApoB, apolipoprotein B; fT3, free triiodothyronine; fT4, free thyroxine; HCV, hepatitis C virus; HAART, highly active antiretroviral therapy; HELLP,
haemolysis, elevated liver enzymes and low platelets; LAL, lysosomal acid lipase; MASLD, metabolic dysfunction-associated steatotic liver disease; PCOS, polycystic ovary

syndrome; SLD, steatotic liver disease; TSH, thyroid-stimulating hormone.
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Genetic testing

* PNPLA3 p.I148M and TM6SF2 p.E167K variants are major risk factors for
progressive MASLD

« Accuracy is suboptimal for prediction of liver disease severity and progression at the
individual level

Additional variants, including common risk variants in MBOAT7, GCKR, GPAM,
protective variants in HSD17B13, APOE and MTARC1, and rare variants (e.g. in

APOB, MTTP, CIDEB and ATG7), have been robustly associated with the risk of
progressive MASLD

Individuals with a) strong family history, b) early disease onset, or c) lack of
accruing factors may benefit from a comprehensive genetic evaluation



GLP-1 receptor agonists

FDA-approved GLP-1 receptor agonists for glycemic control include:

e Dulaglutide (subcutaneous-SC)

* Exenatide injectable solution subcutaneous

« Wegovy - semaglutide « Exenatide injectable suspension SC
2.4 mg weekly for
weight loss

Liraglutide SC

Liraglutide/insulin degludec

Lixisenatide/insulin glargine

« Saxeda - liraglutide 3
mg weekly for weight
loss

Semaglutide (oral, SC)

Tirzepatide (dual GIP/GLP-1 receptor agonist)

FDA-approved GLP-1 agonists for weight loss include:
* Rybelsus - oral

e Semaglutide SC

e Liraglutide SC [1]



