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Patient ABC

51-year-old, Hispanic male seen by you for annual physical

BMI 40, hypertension, hyperlipidemia, T2DM, hypothyroidism

Family history: Cirrhosis, CAD

Conmeds: Lisinopril, atorvastatin, semaglutide, baby aspirin, levythyroxine

Labs:
e AST 34, ALT 59
 Normal TB, ALP, GGT
e Platelets 185

Ultrasound: Liver mildly enlarged with diffuse increased echogenicity

All aligned with MASLD. Need to stage fibrosis.
What would you order?



AASLD Practice Guidance Recommends the Use of Non-

Invasive tests (NITs) for Staging

Primary care or non-Gl/hepatology care

GOAL: Exclude advanced fibrosis in low-prevalence populations

A 4
| FIB-4 21.3 ]

Nol Yes

FIB-4 >2.67
Consider referral v

Gl/hepatology care
GOAL: Identify/manage patients with at risk NASH or cirrhosis

1

v

Secondary risk assessment
Risk level VCTE or ELF

» Review/perform primary/secondary risk assessment
» Consider additional stratification with MRE, cT12

¢ [ |
Low <8.0 <7.7 ] T Low Intermediate/
) i high risk

All patients [Intermediate 8-12 7.7-9.8 | - L gEs
» Cardiometabolic risk reduction - ollow-up or reassess

and preferential use of meds lngh =i2gy =0t )

with potential NAFLD benefit Consider liver biopsy
» Ongoing assessment of * Indeterminate NITs : :

alcohol intake « Diagnostic uncertainty (sclljlzr::zﬂr:;r;:_‘zs:
siiLifestyle management * Persistently f ALTand AST & 2.7 5,

Biopsy staging

Reassess in 2-3 years * Reassess annually Cirrhosis-based
» Consider pharmacotherapy = management

Note: Liver biopsy should be considered if there is diagnostic uncertainty.
Rinella ME et al. Hepatology. 2023;77:1797-1835.

AASLD
recommends
FIB-4 followed
by ELF or
VCTE



Staging Fibrosis with NITs

* You calculate FIB-4 from most recent labs.
e FIB-4 =1.22
e Deemed low risk

* Recalculate FIB-4 annually since patient remains at risk for
progression

* What more can you do to decrease his risk of progression?



Clinical Care Pathways for the Risk Stratification and Management of

Patients With MASLD

LOW RISK
FIB-4 <1.3 or
LSM <8kPa or

ELF <7.7 or

Liver biopsy FO-F1

Management by PCP, dietician,

endocrinologist, cardiologist, others

INTERMEDIATE RISK
FIB-4 1.3-2.67 and/or
LSM 8-12kPa and
Liver biopsy not available

HIGH RISK
FIB-4 >2.67 or
LSM >12kPa or

Liver biopsy F2-F4

Management by hepatologist with multidisciplinary team
(PCP, dietician, endocrinologist, cardiologist, other)

Lifestyle intervention Yes

Yes Yes

Yes
May benefit from structured weight loss
programs, anti-obesity medications,
bariatric surgery

Weight loss recommended if
overweight or obese

Yes Yes
Greater need for structured weight | Strong need for structured weight
loss programs, anti-obesity loss programs, anti-obesity
medications, bariatric surgery medications, bariatric surgery

Not recommended

Pharmacotherapy for MASH

Yes Yes

CVD risk reduction Yes

Yes Yes

Diabetes care Standard of care

Prefer medications with efficacy in
NASH (pioglitazone, GLP-1 RA)

Prefer medications with efficacy in
NASH (pioglitazone, GLP-1 RA)

Redrawn from Kanwal et al. Gastroenterology. 2021.



Managing the Low Risk MASLD
Patient in Your Office




l[dentify All Modifiable Risk Factors

Non-Modifiable
Risk Factors

Things we
cannot change

ABDOMINAL HIGH
OBESITY BLOOD
PRESSURE

Modifiable
HABITS Risk Factors — [RJNNEIER
Things we
CAN change!
SLEEP/ HIGH EAT

MOOD FRUCTOSE



Current Treatment of Low-Risk MASH is Patient Centered-
Individualized Therapy

Tackle Overweight
Obese Status

mm\ Co-Factors
Exercise Dietary Modifiers
Diet
Smoking
Fructose

‘ @& ) Coffee

Address EACH
Co-Morbidity

Obesity
Diabetes
Dyslipidemia
Hypertension
Sleep apnea



Weight Loss Works...but Can Be Difficult

<10% patients achieved in 1 year

10%WEIGI1_IT <10% patients sustain weight loss
LOSS beyond 1 year

>70 WEIGHT 18% patiepts
& =f /0 | 0SS! achieved in 1 year

BALLOONING/INFLAMMATION s 0/ WEIGHT 30% patients
| —5 /0 LOSS!3 achieved in 1 year

41% to 100% \

STEATOSIS >30/, WEIGHT
45% to 100% N\ i

Data from paired liver biopsies in 261 patients with NASH who underwent 52 weeks of lifestyle modification.
1. Vilar-Gomez E et al. Gastroenterology. 2015;149:367-378; 2. Promrat K et al. Hepatology. 2010;51(1):121-129; 3. Harrison SA et al.
Hepatology. 2009;49:80-86; 4. Wong VW et al. J Hepatol. 2013;59(3):536-542.



Diet Matters!!

Modest alcohol

Excess calories
Excess carbohydrates
Saturated fats

High cholesterol Increased fructose consumption
High meat intake associated with liver injury and fibrosis
Low fiber
Low PUFASs
Abdelmalek MF et al. Hepatology. 2010; Dunn et al. Hepatology. 2008; Coffee is QOOd

Solga et al. Dig Dis Sci. 2004; Zelber-Sagi et al. J Hepatology. 2007.



Effects of Mediterranean Diet in MASLD

Meta-analysis of studies® comparing Mediterranean diet
and no intervention or other diets on hepatic endpoints

SMD" between Mediterranean diet

No. and no intervention or other diets
Endpoint of studies (95% Cl)
. . -0.67
Liver stiffness 2 (-1.70 to 0.36) 0.04
-0.34
HOMA-IR 5 (-0.65 to -0.03) 0.03
Fatty Liver Index 3 ~1.06 0.02

(-1.95t0-0.17)

astudy durations ranged from 6 weeks to 6 months; PEstimates derived from random effects model.
Kawaguchi T. Sem Liver Dis. 2021;41(3):225-234..



Coffee Consumption Decreases Risk for Hepatic Fibrosis
and Cirrhosis

Pooled ORs of hepatic cirrhosis

Study OR (95% CI)  Weight (%)
Corrao (1994) —a 0.50 (0.30, 1.00)  16.86
Corrao (2001) . ; 0.20 (0.06, 0.60)  4.61
GALLUS (2002° — 1 0.60(0.30,1.20) 12.72 L. : :
ol ; ) Caffeine is inversely associated with:
GALLUS (2002°) -— 0.30 (0.10, 0.70) 6.45
Klatsky (20086) -— 0.38 (0.11,1.29)  4.05 * MASLD
Freedman (2009) e 0.60 (0.34,1.05) 19.15 « MASH
Stroffolini (2010) — 0.54 (0.26, 1.09) 12.03 » Hepatic fibrosis
Triantos (2013) —_— 0.47 (0.22, 1.00)  10.66 : _
Bambha (2014) & 1.00(051,1.97) 13.47 g;[)eims'E/IXSSI\H/IAI\:SZH4(PP_—O().OO%5) MASH
Overall (1=2.8%) &5 0.53 (0.42, 0.68)  100.00 ~LVS -4 (P=0.005)
0.06 02 04 10 20
better high coffee consumption better no consumption

Liu et al. Plos One. 2015; Birerdinc A et al. Aliment Pharmacol Ther. 2011; Catalano D. Dig Dis Sci. 2010;
Gutierrez-Grobe Y et al. Ann Hepatol. 2012; Molloy JW et al. J Hepatol. 2012.



Weight Loss Beyond Lifestyle Modifications

Orlistat Gastric balloon ‘% Gastric bypass ‘
Ph i | N Siceve | -
entermine Sleeve gastroplasty- N S eeve gastroplasty \
- -~

Naltrexone/bupropion | overstitch A <
o i ‘ -\ b—

LlraglutldeA N\

Semaglutide

Surgery

Tirzepatide

Endoscopy
Drugs

NOTE: None of the strategies listed are approved for the treatment of MASH.

DMR, duodenal mucosal resurfacing.
Adapted from © 2020 AMERICAN ASSOCIATION FOR THE STUDY OF LIVER DISEASES. WWW.AASLD.ORG.



Recommendations for Physical Activity

]

 Tailor to the patient

e Aim for >150 min/week of moderate intensity
or 75 min/week of vigorous intensity physical
activity

* Minimize sedentary time

© World Obesity



MASH Resolution With Bariatric Surgery

Resolution of NASH according to

weight loss

100% A

50% A

0% -

0-5 kg/m?2

BMI loss

Resolution of NASH
without fibrosis worsening

5-10 kg/m?

>10 kg/m?

NASH and/or fibrosis
worsening

Lassilly et al. Gastroenterology. 2020.

Characteristic Before Surgery  After Surgery P-value
BMI (kg/m?2) 48 £ 6.9 36.1+7.8 <0.001
HDL-C (mmol/L) 1.1 (0.9-1.3) 1.3 (1.2-1.5) <0.001
Triglycerides 1.6 (1.3-2.4) 1.1 (0.7-1.6) <0.001
AST (IU/L) 36 (27-50) 21 (18-26) <0.001
ALT (1U/L) 47 (36-50) 19 (13-30) <0.001
GGT (IU/L) 50 (38-77) 20 (13-39) <0.001
(FSZ%‘E)Q'”COSG 132 (92-192) 103 (89-103) | <0.001
HbAlc (%) 7.5 (6-8.8) 5.9 (5.5-6.5) <0.001
R index (1/QUICKI) 3.4 (3.3-3.6) 2.9 (2.7-3.1) <0.001
Data presented as mean % SD or median (IQR)




Bariatric Surgery for Patients With Obesity and MASH

Major adverse outcomes

(N=1158 adults with obesity and confirmed histological diagnosis of NASH and presence of liver fibrosis)

Liver outcomes? CV eventsP
20 - 20 -
HR, 0.12 (95% CI, 0.02-0.63); HR, 0.30 (95% Cl, 0.12-0.72);
P=.01 P=.007
154 154
Nonsurgical control
10 4 10 4

Nonsurgical Eo_rml'ﬂ,_.—l'"_'_r(_

5 - 4
-r_,_,-"'_l_’_‘_r Bariatric surgery I

0 0+

0 2 4 6 8 10 0 2 4 6 8 10
Time since index date, y Time since index date, y

Cumulative incidence of major

Cumulative incidence of major
adverse liver outcomes, %
adverse cardiovascular events, %

Bariatric surgery

aComposite end point that was defined as the first occurrence of progression to clinical or histological cirrhosis, development of hepatocellular carcinoma,
liver transplantation, or liver-related mortality after the index date; PComposite end point that was defined as the first occurrence of coronary artery events,
cerebrovascular events, heart failure, or cardiovascular mortality after the index date; Aminian A et al. JAMA. 2021;326(20): 2031-2042.



Medical Society Guidelines for Lifestyle Modifications in
Patients With MASLD

EASL-EASD- AASLD

AACE/
AASLD 2022 EASO 2024

2023

_

Weight loss

goals (TBW %)

* Steatosis: 25%
* MASH & Fibrosis: 210%

* Steatosis: 3-5%
* MASH & Fibrosis: >10%

* Steatosis and MASH:
7-10%
* Fibrosis: >10%

* Restrict saturated fat,
starch, and added sugar

* Healthier eating patterns,
Mediterranean diet

* Improve diet quality
(Mediterranean diet)

* Limit ultra-processed food
and avoid sugar-sweetened
beverages

* Mediterranean diet

_

Physical
activity

e Participate in structured
exercise program, when
possible, tailored to the
patient’s lifestyle and
preferences

* Increase activity level to the
extent possible

* Individualized prescriptive
exercise

* Exercise to reduce
hepatic fat content

* No data on efficacy in
improving
necroinflammation

* Not addressed

* >3 cups of coffee
(caffeinated or not) daily is
associated with less
advanced liver disease

* Coffee consumption, more
likely to benefit
* Largest risk reduction

at 3-4 cups a day
N




Drugs: Optimizing Cardio-Metabolic Risks and MASH-
Targeted Therapy

C Preferred pharmacological options for treating comorbidities )

T2DM Dyslipidemia Obesity

Al l0 C
e.qg. tirzepatide
e.g. tirzepatide

SGLT2 inhibitors

(e.g. empagliflozin, Statins
dapagliflozin) Bariatric
interventions

Metformin* { :
acial cautio

*If glomerular filtration rate > 30 ml/min

European Association for the Study of the Liver (EASL)*, European Association for the Study of Diabetes (EASD), European Asso ciation for the Study of Obesity (EASO).
J of Hepatology. July 2024.



Statins Lower Portal HTN and HCC Risk

Decreased Risk of Portal Hypertension+ Decreased Risk for HCC?

statin Control Risk Ratio Risk Ratio Study name Statistics for each study Risk ratio and 95% Cl
id ibgroup e 2 : ei 2 0 dom,95%Cl Risk Lower Upper
1.2.1 A month assessment ratio limit  limit Z.value p-Value
Abraldes 2009 9 28 3 27 14.6% 2.89[0.88, 9.56] i Tran 2019 0489 0243 0950 -2107  0.035 PR W
Alvarado 2016 16 43 8 44  22.4% 2.05[0.98, 4.28] == Tran 2019 0610 0429 0.868 -2.750 0.006 —eo—
Bishnua 2018 10 1 6 12 253% 1.82[1.00, 3.30] German2019 0200 0068 0586 -2937  0.003 &
Subtotal (95% Cl) 82 83  62.4% 2.01 [1.31, 3.10] <> o 2019 0360 01% 0681 3141 0002 Py
Total events 35 17 Kim 2018 0440 0332 0583 -5707  0.000 =
Heterogeneity: Tau® = 0.00; Chi* = 0.53, df = 2 (P = 0.77); I* = 0% Kim 2017 0360 0218 0595 -3992  0.000 1t
Test for overall effect: Z =3.17 (P = 0.002) Simon 2016 0600 0530 0680 -8.035  0.000 .
McGlynn 2015 0550 0451 0671 -5888  0.000 e
1.2.2 Three months assessment Chen 2015 0340 0273 0424 -9571  0.000 ——
Flores 2014 4 1 0 1 4.1% 9.00 [0.54, 149.50] f Hsiang 2015 0680 0478 0967 -2.149 0.032 ——
Polloflores 2015 6 11 0 13 42%  15.17[0.95,242.32] ¥ Bergman2014 0880 0808 0958 -2.949  0.003 *
Rajan 2016 22 44 25 46 29.3% 0.92[0.62, 1.37] : McGlynn 2014 0320 0.151 0.676 -2.984 0.003 @
Subtotal (95% Cl) 66 70 37.6% 3.76 [0.36, 39.77] Leung 2013 0440 0269 0719 -3.281  0.001 ——
Total events 32 25 Lai 2013 0710 0563 0895 -2.898  0.004 ——
Heterogeneity: Tau? = 3.20; Chi? = 8.14, df = 2 (P = 0.02); I> = 75% Tsan 2013 0.530 0491 0572 -16.456 0.000
Test for overall effect: Z = 1.10 (P = 0.27) Tsan 2012 0470 0361 0612 -5612  0.000 —L
Mardii 2011 0310 0141 0683 -2905  0.004 @
Total (95% Cl) 148 153 100.0% 1.91 [1.04, 3.52] b Chiu 2010 0620 0457 0842 -3061  0.002 +4-o—
Total events 67 42 B.EL-SERAG 2009 0.740 0633 0865 -3.793  0.000 -
Heterogeneity: Tau? = 0.29; Chi? = 13.46, df = 5 (P = 0.02); I = 63% '0 o 0’ : ; 1’0 r 00’ Friedman (M)2008 0490 0.341 0703 -3.872  0.000 ——
Test for overall effect: Z = 2.09 (P = 0.04) SEavcii [e'x cerisital], Eavous ool Friedman (F) 2008 0400 0210 0761 -2.793  0.005 &
Test for subaroup differences: Chi? = 0.26. df = 1 (P = 0.61). > = 0% Friis 2005 1.160 0462 2913  0.316 0.752 S
Khurana 2005 0520 0410 0660 -5384  0.000 —&—
Matsushita 2010 0580 0.180 1.864 -0914  0.361 B
CTT 2012 1.060 0655 1714 0238 0812 —
Sato-2006 0630 0080 4950 -0439  0.660 - &
Random effect: 0542 0475 0619 -9.036  0.000 =
Heterogeneity (1?): 84.39%, Q=160.15, r*=0.07 0.1 0.2 0.5 1 2 5 10
Decreased risk Increased risk

IWan et al. BMJ Open. 2019; ?Islam et al. Cancers. 2020.



Statins in Patients With MASLD

* Met_a'a-nal\’Si? of Stuplies of Use of o Open label pilot study of patients with
Statins in Patients with MASLD (n=12 publications)? biopsy proven MASH (n=20)

rosuvastatin (10 mg /day x 52 weeks)
improved liver enzymes (p<0.001) and
resolved NASH in 19/20 (95%)!

* Statins are indicated for CVD risk reduction in all patients?

 Statins can improve LDL cholesterol and
liver function

 Statins are safe in patients with MASLD

* Consistent histologic data to support use of statins for the
indication of MASLD/MASH are still pending

Statins are not approved for the treatment of MASLD/MASH.

CVD, cardiovascular disease; LDL, low-density lipoprotein.
1. Kargiotios et al. World J Gastroenterol. 2015;21:7860-8; 2. Sigler et al. Clin Med Insights Gastroenterol. 2018;11:1-9; 3. Chalasani
et al. Hepatology. 2018;67:328-57.



Summary/Conclusions

* Calculate FIB-4 on patients at risk for MASLD/MASH. You only need
age, AST, ALT and PLT.

e Order secondary risk assessment if FIB-4 >1.3.
* Refer patients with intermediate or high-risk scores to liver specialist.

* Manage patients deemed low risk (FIB-4 <1.3) in primary care.
* Discuss lifestyle modifications to reduce weight.
* Continue to manage comorbidities.

» Recalculate FIB-4 every 1-2 years if T2DM/pre-T2DM or >2 metabolic risk factors (every
2-3 years if no T2DM and <2 metabolic risk factors).

e Coffee is good for the liver.
e Statins are safe in patients with MASLD.
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