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NASH Presentation Overview

= Definitions, Epidemiology, & Comorbidities
= Pathophysiology

= Morbidity & Mortality

= Patient Identification & Perspective

= NASH Management
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Nonalcoholic Fatty Liver Disease Ranges From Simple Steatosis To
Nonalcoholic Steatohepatitis, A Chronic And Progressive Liver Diseasel

NAFLD: Nonalcoholic Fatty Liver Disease

= Entire spectrum of fatty liver disease in individuals without significant alcohol consumption

NAFL: Nonalcoholic NASH: Nonalcoholic NASH with
Fatty Liver Steatohepatitis Fibrosis

= |solated steatosis = Steatosis = NASH (steatosis, ballooning,
(fat in 25% of hepatocytes) = Ballooning inflammation)
*  Inflammation = Mild: fibrosis stage 1 (F1)

= Significant: fibrosis stages
2 and 3 (F2/F3)

= Cirrhosis: fibrosis stage 4 (F4)

F, fibrosis stage; NAFL, nonalcoholic fatty liver; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis.
1. Sheka AC, et al. JAMA. 2020;323(12):1175-83. 2. Alkhouri N, McCullough AJ. Gastroenterol Hepatol (N Y). 2012;8(10):661-8. 3. EASL-EASD-EASOQ. J Hepatol. 2016;64:1388-402.
4. Diehl AM, Day C. N Engl J Med. 2017;377:3063-72. 5. Honda et al. Int J Mol Sci. 2020;21:4039.
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Nonalcoholic Fatty Liver Disease Ranges From Simple Steatosis To
Nonalcoholic Steatohepatitis, A Chronic And Progressive Liver Disease

NASH is the inflammatory subtype of NAFLD, which can progress to cirrhosis, liver cancer, or result in death1>

Normal liver NAFL NASH NASH with fibrosis
Fat
' accumulation p p
<+ —> —
Histology Histology Histology
Steatosis Steatosis Fibrosis stage 1
Lobular

inflammation Fibrosis stage 2

Ballooning

) Fibrosis stage 3
degeneration

Fibrosis stage 4

NAFL, nonalcoholic fatty liver; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis.
1. Sheka AC, et al. JAMA. 2020;323(12):1175-83. 2. Alkhouri N, McCullough AJ. Gastroenterol Hepatol (N Y). 2012;8(10):661-8. 3. EASL-EASD-EASOQ. J Hepatol. 2016;64:1388-402.
4. Diehl AM, Day C. NEJM. 2017;377:3063-72. 5. Honda et al. Int J Mol Sci. 2020;21:4039.
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Comorbidities Associated With Nonalcoholic Fatty Liver Disease

Common Other * Metabolic syndrome is defined by the presence of 23 of
conditions associated conditions associated the following features or established conditions:
with NAFLD with NAFLD = Obesity or waist circumference >102 cm in men or >88 cm
in women
" Obesity " Hypothyraidism = Triglyceride level 2150 mg/dL or more
= T2D = Obstructive sleep apnea
- Dyslipidemia = Hypopituitarism = HDL cholesterol <40 mg/dL in men and <50 mg/dL in women
= Polycystic ovary * Hypogonadism = Systolic blood pressure 2130 mmHg or diastolic blood pressure
syndrome = Psoriasis >85 mmHg or on treatment for hypertension

= Metabolic syndrome*
= Fasting plasma glucose level 110 mg/dL or greater

HDL, high-density lipoprotein; NAFLD, nonalcoholic fatty liver disease; T2D, type 2 diabetes.
1. Chalasani N, et al. Hepatology. 2018;67(1):328-357.
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Bidirectional Relationships Between Nonalcoholic Fatty Liver Disease,
Type 2 Diabetes And Metabolic Syndrome

= There is an association between NAFLD/NASH and the risk of developing multiple extrahepatic complications
= The magnitude of risk is linked to the severity of disease, particularly the stage of liver fibrosis

~0.5to 2 times ~2 times

‘ease - E— o r_

Type 2 diabetes NAELD

Metabolic syndrome .
Steatosis
@ NASH

Liver fibrosis

Chronic R Chronic
kidney disease ' kidney disease

~2.5t0 3.5 times ~2 to 6 times increase in risk (liver fibrosis) ~1.5 times
increase in risk increase in risk

A

~10 to 100 times
v increase inrisk

Hepatocellular carcinoma
NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis.

Adapted from Targher G, et al. Lancet Gastroenterol Hepatol. 2021;6:578-88.
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Progression Of Nonalcoholic Steatohepatitis Can Lead To Cirrhosis
And Hepatocellular Carcinoma A

Prevalence in the US (2016)!

25% of adults 5-6% of adults 1-2% of adults

Cirrhosis
25% NASH  25%|p o P
Steatosis, inflammation, F4 fibrosis

hepatocellular injury,
* fibrosis

No NAFLD
75%

| 10-year cumulative HCC risk of 1.7 per 1000 patients?

Patients without cirrhosis can also develop hepatocellular carcinoma (HCC);
20% of NASH-related HCC is identified in patients without cirrhosis?

F, fibrosis stage; HCC, hepatocellular carcinoma; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis.
1. Diehl AM, Day C. NEJM. 2017;377:3063-72. 2. Kanwal F, et al. Gastroenterology. 2018;155(6):1828-1837
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Nonalcoholic Steatohepatitis Is An Increasing Indication For Liver
Transplantation In The US

Prevalence of the most common chronic liver disease (CLD) etiologies in waitlisted liver transplant candidates without HCC.?
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NASH is currently the leading cause for liver transplant (LT) waitlist registration/liver

transplantation in females and the second leading cause overall 12

ALD, alcoholic liver disease; CHB, chronic hepatitis B; CHC, chronic hepatitis C; CLD, chronic liver disease; HCC, hepatocellular carcinoma; NASH, nonalcoholic steatohepatitis; PBC, primary biliary cirrhosis; PSC, primary sclerosing cholangitis.
1. Younossi et al. Clin Gastroenterol Hepatol. 2021;19:580-589. 2.Noureddin et al. Amer. J. Gastroenterol. 2018;113:1649-1659.
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Hepatic Lipotoxicity Is A Key Driver Of Nonalcoholic Steatohepatitis
And Fibrosis In The Liver

Normal hepatocyte Fatty hepatocyte Fatty & injured hepatocyte Apoptotic hepatocyte
o
tissue microbiome tissue microbiome tissue microbiome
< . LIpOtOXICIty ‘J )
.I*-'-“ \\A “ :‘.:__.‘
O . O v\' ' ‘\ l;r
‘ ’ O F—Ballooned L,_ /\/
= Various factors can induce chronic liver steatosis leading Cell signals ‘
to metabolic, oxidative and endoplasmic reticulum stress v
. . . Repair-related cells
(ie., lipotoxicity)

QG s~

= Lipotoxicity further leads to hepatocyte injury & apoptosis

= Repair-related cells accumulate and initiate wound-healing Immune ’:‘iﬁt&‘g@gl Myofibroblastic  Reactive
. - -, = II
responses including collagen deposition cells endothelium ~ Stellate cell  ductal cells
NASH is the sum of injury and repair .'
i q é Iy - 'p't Wound-healing responses
responses triggere y lipotoxicity Inflammation, vascular remodeling, fibrogenesis,
Adapted from Diehl AM and Day C. NEJM, 2017:377:3063-72. and accumulation of immature liver epithelial cells
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Intrahepatic Thyroid Hormone Signaling Plays A Critical Role In
Lipid Metabolism In The Liver

B-oxidation followed
by tricarboxylic acid

= In a healthy liver, intrahepatic thyroid
hormone signaling activates lipid
metabolism and contributes to normal
liver functionl>

Utilization

= |n an injured (or unhealthy) liver, there
can be impairment of intrahepatic
thyroid hormone signaling#

From De novo

= |mpaired hepatic thyroid hormone adipose lipogenesis
signaling can lead to hepatic steatosis tissue
and the accumulation of lipotoxic fat
species®®

Secretion

VLDL-triglyceride rich

TH, thyroid hormone.
1. Ritter, et al. Hepatology. 2020;72(2):742-752. 2. Sinha, et al, Nat Rev Endocrinol. 2018;14(5):259-269. 3. Moran, et al. J Clin Endocrinol Metab. 2021;106(5):e2005-e2014. 4. Bohinc et al. Endocrinology. 2014;155(11):4591-4601.

5. Bano et al. J Clin Endocrinol Metab. 2016;101(8):3204-3211. 6. Mantovani et al. Thyroid. 2018;28(10):1270-1284.
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The Thyroid Hormone Receptor- Pathway Plays A Key Role
In Hepatic Lipid Metabolism

= Thyroid hormones (TH) act on multiple pathways to
maintain homeostasis in the liver by controlling®:

— Fatty acid oxidation

— Mitophagy and mitochondrial biogenesis
— Cholesterol metabolism

— Carbohydrates metabolism

Mitophagy )
Mitochondrial
i biogenesis

= THR-B is responsible for TH effects on metabolism
in the liver as determined in preclinical models?

= In clinical trials, THR-3 agonism has demonstrated

. . .. . Cholesterol
beneficial effects on lipid metabolism>8

ATP, adenosine triphosphate; DNL, de novo lipogenesis; FAO, fatty acid beta oxidation; FFA, free fatty acid; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TAG,
triacylglycerol; TCA, tricarboxylic acid; THR-@, thyroid hormone receptor 8; VLDL, very low-density lipoprotein.

1. Ritter et al. Hepatology. 2020; 72(2):742-752. 2. Saponaro et al. Front Med. 2020; 7:331. 3. Sinha et al. Nat Rev Endocrinol. 2018;14(5):259-26. 4. Taub R, et al. Atherosclerosis.
2013;230(2013):373-380. 5. Taub et al. NASH-TAG 2018 Poster. 6. Harrison SA, et al. Lancet. 2019;394(10213):2012-2024.
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Morbidity & Mortality
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NASH With Fibrosis Is Associated With An Increased Rate Of Mortality

All NAFLD histological stages were associated with All NAFLD fibrosis stages were associated with significantly
significantly increased overall mortality, and this risk increased overall mortality, and this risk increased
increased progressively with worsening histology progressively with worsening fibrosis stage
b Population comparators (ref.)
~  Simple steatosis*®
=  MASH without fibrosis*
1 ~—  Mon-cirrhotic fibrosis* )
*E Cirrhosis* - ,—r‘
g
w o
& £
=] =
2 .
=1
2 i . =
/;54""}' '
o0 ;-J.
] ! Years . !
Cumulative incidence of all-cause mortality according to Cumulative incidence of all-cause mortality according to
the presence and histological severity of NAFLD? the histological fibrosis stage in NAFLD?

HCC, hepatocellular carcinoma; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis.

*Histological severity of NAFLD was defined in 4 categories, as simple steatosis, NASH without
1. Simon et al. Gut. 2021;70:1375-1382. 2. Hagstrém et al. J Hepatol. 2017;67:1265-1273.

fibrosis, non-cirrhotic fibrosis, and cirrhosis.
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Fibrosis Severity Is Increasingly Associated With Morbidity And Mortality

The risk of liver-related death is statistically higher Among patients with NASH, those with cirrhosis are
only after progression to F2 or higher? at greater risk for decompensation, HCC or death
compared with less advanced fibrosis?

Fibrosis stage-specific liver-related mortality rate ratios?!

50 1 Clinical F4 CTP A5 F4 CTP A6
45 A Outcomes (n=222) (n=77)
o
40 - : :
Lé a5 | Overall mortality or liver 3% 11% 58%
fe) transplantation
= 30 A
; o5 First occurrence of a 16% 28% 66%
€ 0 major clinical event
>
s 151 Hepatic decompensation 19% 59% 85%
S 10 A
= - HCC 8% 19% 15%
0 - Non-hepatic malignant 38% 16% 0
Fibrosis stage 1 2 3 4 neoplasm
Mortality rate ratio 1.41 9.57 16.69 42.30 ) . o
(95% CI) (0.17-11.95) (1.67-54.93) (2.92-95.36) (3.51-510.34) Major vascular event 35% 6% 0

Cl, confidence interval; CTP, Child-Turcotte—Pugh; F, fibrosis stage; HCC, hepatocellular carcinoma; NASH, nonalcoholic steatohepatitis.
Adapted from: 1. Dulai et al. Hepatology. 2017;65:1557-156. 2. Vilar-Gomez, et al. Gastroenterology. 2018;155:443-457.
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Major Causes Of Death In Patients With Nonalcoholic Fatty Liver Disease

Liver Events and Causes of Death

Outcome, n (%)

Death or OLT

Cardiovascular disease 74 (38.3%)
Non-liver cancer 36 (18.7%)
Cirrhosis complications 15 (7.8%)
Hepatocellular carcinoma 2 (1%)
Liver transplantation 1 (0.5%)
Infections 15 (7.8%)
Other 35 (18.1%)
Unknown 15 (7.8%)

CVD, cardiovascular diseases; NAFLD, nonalcoholic fatty liver disease; OLT, orthotopic liver transplant.
1. Angulo P, et al. Gastroenterology. 2015;149:389-397.
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Changes In Disease Activity (NAS) Are Associated With Changes In Fibrosis?

= High NAS at baseline has been associated with Change in fibrosis stage
progression to fibrosis stage F3-FA4.

— NAS (NAFLD activity score) is the sum of scores for
steatosis, lobular inflammation, and ballooning; scores
range, O to 8, with 8 indicating more severe disease

= An improvement (ie., reduction) in NAS is associated
with a decrease in fibrosis stage.

— Specifically, a 2-point or greater reduction in NAS is
associated with fibrosis regression.

Fibrosis Stage Change, Mean

= Development and progression of fibrosis in patients
with NAFL alone was associated with development of g =F _

steatohepatitis. 6 -5 -4 -3 -2 -1 0 1 2 3 4
Change in NAS

No. at risk 5 12 34 40 71 98 77 59 3D 13 5

The trajectory of fibrosis change is directly

associated with changes in disease activity (NAS)
and is independent of changes in body weight

NAFL, nonalocholic fatty liver; NAS, NAFLD activity score
1. Kleiner et al. JAMA Network Open. 2019 2(10).
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Imaging And Biomarkers Modalities To Identify And
Monitor Patients With Nonalcoholic Steatohepatitis

1. Simple Evaluation Scores 2. Imaging Techniques 3. Proprietary Serum Tests
= Easily calculated using information from = Conventional ultrasound: historically used = Tests for biomarkers to determine the
standard liver tests and patient data' to identify steatosis despite known presence of advanced fibrosis (F3/F4) or
= FIB-4, NFS, and APRI are recognized in limitations® ACtivEINASHE
guidelines as clinically useful in identifying = MRI/MRI-PDFF: accurate for detecting and = ELF: FDA recently granted marketing
patients with a higher probability of F3/F4 quantifying steatosis?! authorization via the De Novo review

fibrosist2 pathway, and ELF is also widely used
outside the US to determine the presence

of F3/F4*

= Other investigational serum tests include:
PRO-C3 or NIS-435

= FibroScan® (VCTE): can assess both
steatosis (CAP) and fibrosis (LSM); point-
of-care!

= MRE: accurate for detecting and quantifying
fibrosis?!

APRI, aspartate aminotransferase to platelet ratio index; CAP, controlled attenuation parameter; CK-18, cytokeratin 18; ELF, enhanced liver fibrosis; FDA, Food and Drug Administration; F, fibrosis stage; FIB-4,
fibrosis-4 index for liver fibrosis; LSM, liver stiffness measurement; MRI, magnetic resonance imaging; MRI-PDFF, magnetic resonance imaging derived proton density fat fraction; MRE, magnetic resonance
elastography; NAFLD, nonalcoholic fatty liver disease; NAS, NAFLD activity score; NFS, NAFLD fibrosis score; PRO-C3, N-terminal type 3 collagen propeptide; VCTE, vibration-controlled transient elastography.
1. European Association for Study of Liver. J Hepatol. 2021;75(3):659-89. 2. A Chalasani N, et al. Hepatology. 2018;67(1):328-57. 3. Loomba R, Adams LA. Gut. 2020;69:1343-1352. 4. https://www.siemens-
healthineers.com/en-us/laboratory-diagnostics/assays-by-diseases-conditions/liver-disease/elf-test (accessed January 2022). 5. https://nis4.com/ (accessed January 2022).
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Various Noninvasive Tests Predict OQutcomes

Fibroscan® and FibroMeter™, MRE, and ELF are examples of noninvasive tests correlated to outcomes!3

Figure 1 - Fibroscan® and FibroMeter™ Figure 2 - MRE Figure 3 - ELF
Time to Liver-related Events
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ELF, enhanced liver fibrosis; MRE, magnetic resonance elastography; NAFLD, nonalcoholic fatty liver disease
1. Boursier J, et al. J Hepatol. 2016;65(3):570-578 2. Gidener T, et al. Clin Gastroenterol Hepatol. 2021;19(9):1915-1924. 3. Younossi. Gastroenterology, 2020.
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AASLD Screening Algorithm Related To Nonalcoholic Fatty Liver Disease

p
Primary Care (Non-Gl/Hepatology)
Review/perform risk assessment(s)
Consider MRE, cT1 for stratification
<13 FIB-4
Periodic FIB-4 ‘ I ‘
reassessment (every Consider referral Intermediate/ high risk
1-3 years) dependent 2 1.3 >2.67
on presence of
metabolic risk factors
A Persistent > ALT/AST
&
/ . .
Either Care Setting _
Biopsy Staging
Secondary risk assessment
Risk Level  VCTE orELF LRSS CEleEE
Stage 0-1 Stage 2-3 Stage 4 (clinical, imaging
Intermediate 8-12 7.7-9.8
High >12 >0.8

N

AASLD, American Association for the Study of Liver Diseases; ALT, alanine aminotransferase; AST, aspartate aminotransferase; cT1, corrected T1; ELF, elevated liver fibrosis; FIB-4, fibrosis-4 index; Gl, gastroenterology; MRE, magnetic resonance elastography; NIT,
non-invasive tests; PCP, primary care physician; VCTE, vibration-controlled transient elastography.
Adapted from Rinella M et al. Hepatology. 2023;77(5):1797-1835.
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Patient Reported Symptoms Of Nonalcoholic Steatohepatitis

There are often no specific symptoms associated with NASH, the most common are fatigue, overweight and abdominal pain

Fatigue/tiredness 71%
Total Surveyed (n=166) _ | Overweight 62%
Abdominal (GI) discomfort/stomach pain 44%
Sleeping problems 39%
Weakness/feeling lethargic 31%
Stress, difficulties concentrating 30%
Nausea 28%
Muscle cramps 25%
Depression 25%
Anxiety 21%
Germany Pain 20%
30% Itch 15%
Loss of appetite 13%
Spider-like blood vessels 13%
mCanada ®Germany mUSA = UK Dermatological problems 12%
Flu-like symptoms 7%
Others 6%

0% 10% 20% 30% 40% 50% 60% 70% 80%

NASH, nonalcoholic steatohepatitis.
Adapted from Cook, et al. Front Med. 2019;6:1-14.
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Components Of Lifestyle Approach To Manage Nonalcoholic

Fatty Liver Disease =
e

Energy restriction Reduce fructose intake

« Calorie restriction (500-1,000/day)
* 7-10% weight loss target
¢ Long-term maintenance approach

¢ Avoid fructose-containing
food and drink

Control daily alcohol intake

Comprehen8|ve * Strictly below 30 g for men

and 20 g for women

Coffee consumption

* No liver-related limitations

lifestyle
approach

Macronutrient composition Increase physical activity
* Low-to-moderate fat intake
e Low-carbohydrate ketogenic or high protein diets
* Mediterranean diet rich in monounsaturated
fatty acids, with high intakes of olive oil, nuts,
vegetables, fruits, legumes, whole grains, and fish

e 150-200 min/week moderate
intensity in 3-5 sessions

¢ Resistance training to promote
musculoskeletal fithess and
improve metabolic factors

Adapted from EASL-EASD-EASO CPG NAFLD. J Hepatol 2016;64:1388-1402. Hallsworth and Adams, JHEP Reports 2019;1:468-479.
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There Are Currently No FDA-Approved Therapies For NASH

= Lifestyle management is the cornerstone of therapy in patients with NASH, but success is difficult to
achieve and maintain over time!

— Weight loss has been associated with improvements in measures of NAFLD
 Including pharmacological derived weight loss

— Weight loss has been associated with fibrosis reduction
- Bariatric surgery?

— Not all drugs associated with driving improvements in insulin sensitivity lower the NAS34

= There is strong scientific rationale for mechanisms that restore metabolic processes in the liver®

NAFLD, nonalcoholic fatty liver disease; NAS, NASH activity score; NASH, nonalcoholic steatohepatitis

1. Tapper and Lai. Hepatology. 2016;63:1184—1189. 2. Laissalilly et al. Gastroenterology. 2020;159:1290-1301 3. Shields et al Ther. Adv. Gastroenterol. 2009, 2:157-163
4. Cui et al J. Hepatol. 2016, 65:3969-376 5. Vuppalanchi et al. Nature Reviews. 2021;18(6):373-392.
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Several Treatments Are In Development Targeting Different Molecular
Pathways Involved In NASH, Including Metabolic Processes

NASH is a multifactorial disease, and multiple pathways contribute to its pathophysiology

i Regulatory
! ! T cells
FGF21 analog Insulin resistance
l ACC inhibitor

FGE21 “Mnsulin/glucose
l FASN inhibitor

PPAR agonists

VSPR Immune cell
: . HEEREnETE. trafficking
\lx’l‘/ﬁ_(il_llggr_lzctln THR-p agonist / ACC m dysfunction
VVLDL MFFA 'I‘Lipogenesis/ » l
'|' l Apoptosis - NLRP3
inflammasome
T SHP ——— ~SREBP-1->1DNL—" MFFA — ROS
T | ER stress l
FGF19
’[‘FXRT/TGRS Collagen l /’I‘JNK
deposition MUPR :
Bile acids FElRREIEy — v N Kupffer cell

J\_/«j;_:\/—\ Hepatic stellate
FXR agonist T cell activation TTGF-, TTGF-a, TIL-6

LPS %

f

ACC, acetyl-CoA carboxylase; DNL, de novo lipogenesis; ER, endoplasmic reticulum; FASN, fatty acid synthase inhibitor; FFA, free fatty acid; FGF, fibroblast growth factor; FXR, farnesoid X receptor; GLP-1RA, glucagon-like peptide-1
receptor agonist; IL-6, interleukin-6; INK, c-Jun N-terminal kinase; LPS, lipopolysaccharide; NASH, non-alcoholic steatohepatitis; NLRP3, NLR family pyrin domain containing 3; PPAR, peroxisome proliferator-activated receptor; ROS,

reactive oxygen species; SHP, small heterodimer partner; SREBP-1, sterol regulatory element binding protein-1; TGR5, Takeda G protein-coupled receptor 5; TGF-8, transforming growth factor beta; THR;, thyroid hormone receptor §3;
TNF-a, tumor necrosis factor alpha; UPR, unfolded protein response; VLDL, very-low-density lipoprotein.

Figure adapted from Konerman MA, et al. J Hepatol. 2017;68:362-75.
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Clinical Development Landscape For NASH

There are several investigational drugs for NASH in Phase 3 studies; however, failure rate has been high!

NASH treatment is complex, and many investigational drugs thus far have failed to show efficacy and safety:

Number of active and failed Phase 2/3 studies in NASH?
45

A small number are

J4— Phase 3 programs
(ongoing or completed)

40

35

30
25

20 40

Number of studies

15

10

Failed Active

1. Pharmaceutical Online. 2020. Available at: https://www.pharmaceuticalonline.com/doc/analysis-of-the-non-alcoholic-steatohepatitis-nash-drug-pipeline-market-sizing-up-the-first-wave-0001 [accessed
March 2022]. For a current list of active Phase 3 programs, please visit: https://clinicaltrials.gov/
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Key Disease Considerations

= Chronic and excessive steatosis induces lipotoxicity, inflammation and hepatocellular injury
followed by fibrogenesis

= NASH with significant fibrosis can progress to cirrhosis and other outcomes with approximately 20%
progressing rapidly

= When identifying NASH patients with significant fibrosis, it is critical to screen for metabolic comorbidities,
rule out other causes of liver disease, and evaluate degree of fibrosis (which can be done using
noninvasive approaches)

= There are no FDA-approved therapies for NASH; weight loss (via lifestyle modifications)
IS a key management strategy, but success is challenging to achieve and sustain over time
for the majority of patients

NASH, nonalcoholic steatohepatitis.
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A few “housekeeping”

* Breaks will take place in the exhibit spaces.
e The linkto claim your CME/ABIM MOC (10.25 credits) is in your mobile app and flyer in your bag.

* This meetingis being recorded and we have attendees who are logged in virtually. Please use the aisle
microphones or raise your hand for a microphone for the Q&A to be captured for the virtual audience.

 Conference information can be found on the Cvent Meeting App. Please visit the helpdesk for assistance with
the app.

* Please visit the helpdesk to address any questions, emergencies, accommodations, or needs during the
conference.

 Restrooms are in the foyer area. Please follow the signage or visit the helpdesk for directions.
* Please place all mobile devices in silent/airplane mode.

e Parking lot gates will be open during morning and meeting ending times. For valet tickets, please visit the

conference helpdesk.
._ "t 2024
S DESERT LIVER CONFERENCE
PHOENIE, ARLZOMA



Drug-Induced Liver Injury (DILI)
— A Clinical Update

SCHOOL OF MEDICINE
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Raj Vuppalanchi, MD
Professor of Medicine |Director of Hepatology
Indiana University School of Medicine
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Outline

Basics & Epidemiology

Evaluation and Management

Events of Special Interest and Recent Updates
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Terminology

A Acute Hepatic Mecrosis Due to Amiedarone B Acute Hepatocellular Hepatitis Due to Diclofenac

High dose of intravenous Oral dose
arnipdaroni of diclaferuc

% 30 6 Days

f ™y

|

]

Jaundice |Icterus | Hyperbilirubinemia

Hepatotoxicity

= clinical report of jaundice or icterus
= total serum bilirubin >2 x ULN (FDA)
= >2.5x ULN (DILIN) ] o

Test Result [xULN)
Test Result (xULN)

, o S O O ’ R
leer enzymes = AST/ALT IyecHon Days after Injection Diclofanac Weeks aftor Onzet

. C Cholestatic Hepatitis Due to Cefazolin D Bland Cholestasis Due to Anabolic Steroid Use
Biliary enzymes - ALP/GGT ;. [P dhsm ok aeabilic

of Intravenous ¥ steroid product, daily
cefazolin

Hepatocellular injury —histologic | B
changes i /

Bilirubin

Hepatocellular pattern
= R ratio 25 (ALT/ULN + ALP/ ULN) — DILIN | 5 |
= ALT or AST ( >3x ) and ALP (<3x) — FDA : PO P\ - k%

. B el
-

Test Result (=ULN)
Test Result (xULM)

“m® MNormal

g =k

L= s o = = 0 Ll
Befare [ I 4 3 1] 24

T—F o
o 2 4 B E 10 ¥2
Cefazolin ‘Weeks after Onset Weeks after Onset

Hoofnagle et al. N Engl J Med 2019;381:264-73.



Sources of DILI Literature

Investigator initiated Clinical Trials Pharmacovigilance Database | DILI Registries

Case reports Safety Data VigiBase TM (WHO) Spanish DILI (1994)
Case series (single center) Adjudication committees FAERS (FDA) US DILIN (2004)
National databases LATINDILI (2011)
Institutional databases IN-DILI (2013)
l-Incomplete data I
Inadequate evaluation |
, Local expertise _:

I Il I I S S S S S - - 1

-
, Self-reported |
Investigator reported I

|



DILI Network (DILIN)- 2003 to present

b

Reqistry

* Retrospective

* Prospective (injury
o Causality assessme

43
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Types and Phenotypes of DILI

Table 1. Drug—lrl

Variable
Frequency
Dose-related
Predictable

Reproducible in
models

Latency (time tof

Phenotypes

Most commonly
cated agenty

Cause

* |V denotes intra

Table 2. Phenotypes of Drug-Induced Li Table 3. Most Frequent Causes of |diosyncratic Prescription Drug-Induced Liver Injury.”
Type of Liver Year of FDA
Fhandtipe oy Rank Agent Approval No. (%) Major Phenotypes
Acute hepatic necrosis Direct
Amoxicillin—clavulanate 1584 91 (10.1) Cholestatic or mixed hepatitis
E e elerations o Isoniazid 1952 48 (5.3) Acute hepatocellular hepatitis
Nitrofurantoin 1953 42 (4.7) Acute or chronic hepatocellular hepatitis
Acute hepatitis Idiosyncratic, i .
indirect TMP-SMZ 1973 i1 (3.4) Mixed hepatitis
Cholestatic hepatitis Idiosyncratic Minocycline 1971 28 (3.1) Acute or chronic hepatocellular hepatitis
Mixed hepatitis dioRTicritiE Cefazolin 1973 20 (2.2) Cholestatic hepatitis
Azithromycin 1991 18 (2.0) Hepatocellular, mixed, or cholestatic hepatitis
Chiranic hepatitis Idiosyncratic, 5 . 2 : i
T Ciprofloxacin 1987 16 (1.8) Hepatocellular, mixed, or cholestatic hepatitis
Bland cholestasis Uﬂ'ﬁtr:lfW_-:jh. Levofloxacin 1996 13 (1.4) Hepatocellular, mixed, or cholestatic hepatitis
possibly idio-
syncratic Diclefenac 1988 12 (1.3) Acute or chronic hepatocellular hepatitis
A‘:“Ef_ifj;gii":;a'““‘ Direct Phenytoin 1946 12 (1.3) Hepatocellular or mixed hepatitis
hepatic failure Methyldopa 1962 11 (1.2) Hepatocellular or mixed hepatitis
lic fatty li irect, direct . . - .
oeeonote sy e iiag e Azathioprine 19638 10 (1.1) Cholestatic hepatitis
Sinusoidal obstruction Direct ] ] ] ] ]
syndrome # Data are from Chalasani et al.” The listed agents are those most frequently implicated in a total of 1257 cases of drug-
foililar et Direct induced liver injury reported between 2004 and 2013; agents were classified as definite, highly likely, or probable causes
hyperplasia (in 899 cases). Agents that ranked from 14th to 25th in frequency were hydralazine, lamotrigine, and mercaptopurine
(9 cases each); atorvastatin and moxifloxacin (& cases each); and allopurinol, amoxicillin, duloxetine, rosuvastatin,

#* The phenotypes are listed very general

S : , telithromycin, terbinafine, and valproic acid (7 cases each). FDA denotes Food and Drug Administration.
P denotes alkaline phosphatase, ALT 2l -+ The percentages have been calculated on the basis of a total of 899 cases of drug-induced liver injury.

Hoofnagle et al. N Engl J Med 2019;381:264-73.
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Intrinsic DILI (Direct Hepatotoxicity)

dose-dependent at sublethal doses

reproducible in animals

predictable latency period

distinct liver histology

inflammatory milieu increases the risk of liver injury

identified in preclinical or clinical trials

» Overdose settings
» Hepatic impairment




CBD- ALT elevations within 2—4 weeks

- AT ALP -8 AST -8 TBL - GGT o Oy 38
Clokazam dosed

1.8 '

1.6+
w
E 1.4
g 1.2+
"5 Day 1
- 1.0 Clobazam dosed
g 0.8 |
§ 0.6 k4 L
3 0.4 =~
x -

0.2=_ -

0.0 ] I I I ] L] L] I 1

=30 220 A0 0 10 20 30 40 50 60

Trial Day

Lower dose ~ 5 mg/kg/day

Watkins PB et al. Clin Pharmacol Ther. 2021 May;109(5):1224-1231

109

« upper limit of normal
1

= upper [imit of normmal

- AT ALP -

Participant D001

Dy 24
Crfteing domed

Dy 1
Caltmne doesd

10 20 30 40 0 &N
Trial Day

Participant 0004

« wpper |imit of normal
o
L

0 20 30 A 0 ED
Trial Day

Participant 0013

CBL dosod

Dave 3-23

Day 1
Csffaine dnsad

S0 20 A0 06 10 20 30 &40 50 GO

Trial Day

AST -

= upper limit of normal

TBL -= GGT

Participant 0003

19 2 3 40 50 60

Trial Day
Participant 0005
_ 104
5 849
§ 5
g :: cap,
% :: .'.-.:"Llln:l.: |§I:'.z_--:I
= 1= L
UL o e sy ™
30 20 10 0 10 220 3 40 B0 60
Trial Day
1500 mg/day
(~20-30
mg/kg/day)
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Green Tea Extract (GTE)

BALE GALE
I = T,
e 4 .
e s @i
Wi Pt
| =
: ]
' Gresn creen Tea Green Tea Exnacn Fooids, Grean Cadly Cleancs Life Exzeneio
Frean Taa ExXtract Taw Extract Phytocacme 500 Qrarms (1.1 lbx) Dacaffeinated Fal I'oa Extract Digtes Sepplermemnl Lighily Caife
§16. 79 $4.BE S20.00 $1.98 $20.35 &2 21799 £7.95 $26.00 $20.26 522
@ OVS Phamn @ Walmar Hert i Liie Extens
2} Fres shipy k)
ck inatock oo 1a201 m W Walgreenz - in stinck & hmaton.com inefock
siemn Teg Exlract ] m Tep Extraci 4 Grean Tea Fat Metaboll Qeganic Gresn Tea Exira
10,000

—&— MNoncirrhotic

—&— Cirrhotic

e Epigallocatechin-3-gallate (EGCG) is the most abundant and .
potent catechin contained within GTE, comprising typically

~40% of the total polyphenol content.
e open-label, single-dose|single oral dose of 400 mg

100

EGCG (ng/mL)

* 94% pure EGCG

47

Halegoua-De Marizio et al. Clinical Therapeutics Volume 34, Issue 12, December 2012



Obetichol

Number of patients with PBC/PSC

Age, years

Female

Caucasian

BMI, kg/m2

Cirrhosis or portal hypertension at baseline

OCA start dose

OCA dosages at the time of jaundice
OCA dose at the time of decompensation
Duration of OCA use, days

Liver biochemistries
ALT, U/L
AST, U/L
Alkaline Phosphatase, U/L
Total bilirubin, mg/dL
R value
INR

RUCAM score

DILIN severity score
Decompensating event
Liver transplantation

ic acid in Cirrhosis

Baseline total bilirubin <2X ULN (n=4)

2/2
52+21
2
3
31+2
30f4

5 mg once daily
5 mg daily, 10 mg daily, 10 mg three times weekly

193 + 114
Onset Peak
88 + 53 156 + 68
100 + 52 156 + 64
464 + 121 476 £ 121
7.6+5.1 13.6 £5.0
1.0+£0.6
1.2+0.1
6+1
4 (n=3), 5 (n=1)
Ascites (2)
lof4

Baseline total bilirubin >2X ULN (n=4)

4/0
52+ 9
4
4
22+1
4 0of 4

5 mg once weekly
Not applicable
5 mg once weekly (n=1), 5 mg daily (n=1), 10 mg daily (n=2)

200 + 89
Onset Peak
147 + 92 216 + 86
164 + 60 205 + 37
699 + 364 981 + 508
79+34 14.7 + 6.3
0.9+0.3
1.4+05
2+0

4 (n=1), 5 (n=3)
Ascites (2), Variceal hemorrhage (1)
3of4

John E Eaton 1, Raj Vuppalanchi?, et al. Liver Injury in Patients With Cholestatic Liver Disease Treated With Obeticholic Acid Hepatology. 2020 Apr;71(4):1511-1514


https://pubmed.ncbi.nlm.nih.gov/31680292/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/31680292/#affiliation-2

Obeticholic acid Box Warning

l\/@ W U.S. FOOD & DRUG

Dose FDA Drug Safety Communication
FDA adds Boxed Warning to highlight correct dosing of Ocaliva (obeticholic acid) for patients with a rare chronic
liver disease

This is an update to the FDA Drug Safety Communication: FDA warns about serious liver injury with Ocaliva
(obetichaolic acid) for rare chronic liver disease issued on 9-21-2017.

U.S. FOOD & DRUG

ADMINISTRATION

FDA Drug Safety Communication
Due to risk of serious liver injury, FDA restricts use of Ocaliva (obeticholic acid) in primary biliary
cholangitis (PBC) patients with advanced cirrhosis
Adding and updating warnings

Disease state

05-26-2021 FDA Drug Safety Communication
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https://www.fda.gov/drugs/drug-safety-and-availability/fda-adds-boxed-warning-highlight-correct-dosing-ocaliva-obeticholic-acid-patients-rare-chronic-liver



e Indirect action of the drug/agent on the liver or immune system

* Antineoplastic agents/steroids/rituximab in patients with past exposure to
hepatitis B (core positive)

 Immune checkpoint inhibitors

« SARS-CoV-2 vaccine-induced autoimmune like hepatitis.

Indirect Hepatotoxicity

Letter to the Editor sl
etter to the Edito OF HEPATOLOGY

Unexplained liver test elevations after SARS-CoV-2 vaccination

Guardiola J et al. J Hepatol. 2022 Mar 5:50168-8278(22)00121-0.



Idiosyncratic

* may be dose-related

e drug-specific factors (metabolism/solubility/permeability)
e patient-specific factors (HLA and non-HLA genes)

* not recognized in preclinical studies

* may not be recognized in clinical trials

* most commonly identified post-marketing

Hepatic Etiology (N = 406, 55%) Extra-Hepatic Etiology (N = 326, 45%)
Decompensation of pre-existing chronic liver disease 20.5% | Sepsis/abnormal hemodynamics 22%
Gilbert's syndrome 5.6% Gall stone disease 14%
Alcoholic hepatitis 16% Hemolysis 2.5%
Acute viral liver disease Malignancy

HBV 5% Pancreato-biliary 2.7%
HCV 2% Metastatic 3.5%
HAV 1%
EBV 0.5%
HIV 0.3%
DILI
Acetaminophen 3.3%
HAART 0.4%
Valproate 0.1%
Metabolife 0.1%
Acute autoimmune hepatitis 0.3%

Vuppalanchi et al. The American Journal of Gastroenterology volume 102, pages 558-562 (2007)



Top 10 Drugs and Mortality

Chalasani N et al. (2015) Andrade et al. (2005) Bessone et al. (2017) Bessone et al. (2017)
N =899 (USA N = 461 (Spain N =206 (Latin America N = 867 (Spain

AMX/CLA 91 (10.1%) AMX/CLA 59 (12.8%) AMX/CLA 20 (9.7%) AMX/CLA 186 (21.5%)
48(5.3%) INH +R + Pyr 22 (4.8%) Diclofenac 12 (5.8%) Diclofenac 16 (1.8%)
Nitrofurantoin 42(4.7%) Ebrotidin 22 (4.8%) Nimesulide 11 (5.3%) Nimesulide 9 (1.0%)
Cotrimoxazole 31 (3.4%) Ibuprofen 18 (3.9%) Nitrofurantoin 11 (5.3%) Nitrofurantoin -
Minocycline 28 (3.1%) Flutamide 17 (3.7%) Cyproterone 9 (4.4%) Cyproterone 3(0.3%)
Cefazolin 20 (2.2%) Ticlopidine 13 (2.8%) Ibuprofen 7 (3.4%) Ibuprofen 22 (2.5%)
Azithromycin 18 (2.0%) Diclofenac 12 (2.6%) INH + R + Pyr 7(3.4%) INH + R + Pyr 29 (3.3%)
Ciprofloxacin 16 (1.8%) Isoniazid 9 (2.0%) Carbamazepine 5 (2.4%) Carbamazepine 8 (0.9%)
Levofloxacin 13 (1.4%) Medical Herbs 9 (2.0%) Phenytoin 4(1.9%) Phenytoin 3 (0.3%)
Diclofenac 12 (1.3%) Nimesulide 9 (2.0%) Thiamazole 4 (1.9%) Thiamazole 7 (0.8%)
Mortality 10%* 4.6% 4%

* *16% mortality in patients with pre-existing liver disease.
e *5.2%in those without pre-existing liver disease.
e * Four of nine patients with Stevens-Johnson Syndrome (SJS) died.

Chalasani N et al. Gastroenterology. 2015 Jun;148(7):1340-52.e7



Temporal Trends in DILIN

B Drugs
Bodybuilding
Other HDS (Herbal and dietary supplements)

0% T T T 1
2004-2005 2006-2007 2008-2009 2010-2012

100%

80%

60%

40%

20%

Liver injury from herbals and dietary supplements in the U.S. Drug-Induced Liver Injury Network. Navarro VJ, Barnhart H, Bonkovsky HL, Davern T, Fontana RJ, Grant L, Reddy KR, Seeff LB,
Serrano J, Sherker AH, Stolz A, Talwalkar J, Vega M, Vuppalanchi R. Hepatology. 2014 Oct;60(4):1399-408.



Revolving Cast of HDS Agents

* Black cohosh (2008)

* Hydroxycut (2009)

* Herbalife (2010)

* Oxy-Elite Pro (2015) (PMID: 24113901 )

* Anabolic steroids (2019) (PMID: 30934130 )
* Green tea extract (2019) (PMID: 32892374 )
« Ashwagandha (2020) (PMID: 31991029 )

e Garcinia Cambogia (2021) (PMID: 34400337)
« Kratom (2021) (PMID: 33257199)

o Turmeric (PMID: 36252717)



Liver injury from G. cambogia = GTE

Clinical phenotype )

HLA-B"35:01 frequency

f @
f .. \ # Garcinia cambogia + green les
/ I 9 # Confrol groups
- Green fea + ather ingredients
| - Other non- andaoha, HOS

> ! i "
Chemical analysis
PLOUD DB S & >
HLA-B™"35:01
l Colect implicated agent that the patent consumed forthe chemical analysis
Cases with Iiver injury from Herbal and

Digtary Supplements (HDS)

Age: 17 to 54 years,
Onset: 3 to 223 days (median = 51) after the start

Phenotype: The liver injury was hepatocellular with jaundice (peak values of aminotransferase were significantly higher
(2001 + 1386 U/L). HLA-B*35:01 allele was significantly higher in the G. cambogia containing HDS (55%) compared to
patients due to other HDS (19%) (p = 0.002) and those with acute liver injury from conventional drugs (12%) (p = 2.55x10°).

Outcomes: One patient died, one required liver transplantation, and 91% were hospitalized.

Vuppalanchi et al. Clin Gastroenterol Hepatol. 2022 Jun;20(6):e1416-e1425.
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HLA-B*35:01 and Green Tea-Induced

Liver Injury

o Symptoms 15-448 days

(median = 72 days) after start

e The liver injury was typically
hepatocellular (95%).

* Most patients were jaundiced (83%)

» The course was judged as severe in
14 patients (35%), necessitating liver
transplantation in 3 (8%)

« Rarely resulting in chronic injury
(3%)

« HLA-B*35:01, found in 72% of green
tea cases

Hoofnagle JH et al. Hepatology 2021 Jun;73(6):2484-2493

Carriage frequency (%)
&

[
=

20

1

=

100%

d 89%
i 64%
] HLA-B*35:01
s . 1 copy
. 2 copies
33%
i il 15%
. - ﬁ -
i T Green Tea Cases > < Controls >
Definite Highly Likely Probable Possible Unlikely Other HDS Drugs  eMERGE
(n=2) {n=9) (n=25) (n=17) (n=12)  (n=192) (n=1,113) (n=15,084)
56



Chemical Analysis of Implicated Agents

Patient Garcinia cambogia [HCA GT Extract/EGCG Total Catechins EGCG
Label Claim Chemical profiling Label Claim Chemical profiling

1. | Mega-T Green Tea Extract NO Not detected YES Detected Detected

2. | Hydroxycut YES Detected YES Detected Detected

3. | Quick Loss Diet Spray with Hoodia YES Detected YES Not detected Not detected
Visalus Sciences Vi-Slim Metab-Awake NO Not detected YES Detected Detected

4 OmegaKrill Pure Concentrated Krill Qil NO Not detected NO Not detected Not detected
Visalus Sciences Neuro NO Not detected YES Detected Detected
Visalus Sciences Vi-Trim YES Detected NO Not detected Not detected

5. | Hydroxycut NO Not detected YES Detected Detected

6 Fat Burner YES Detected YES Detected Detected
Great Start-Energy Formula NO Not detected YES Detected Detected

7. | Garcinia Cambogia X Treme YES Detected NO Not detected Not detected

8. | Super Plus Weight Loss Enhancer Yes Not detected Yes Detected Detected

Vuppalanchi et al. Clin Gastroenterol Hepatol. 2022 Jun;20(6):e1416-e1425.




		Patient

		

		Garcinia cambogia /HCA 

		GT Extract/EGCG

		Total Catechins 

		EGCG 



		

		

		Label Claim

		Chemical profiling

		Label Claim

		Chemical profiling



		1. 

		Mega-T Green Tea Extract

		NO

		Not detected

		YES

		Detected

		Detected



		2. 

		Hydroxycut

		YES

		Detected

		YES 

		Detected

		Detected



		3. 

		Quick Loss Diet Spray with Hoodia

		YES

		Detected

		YES 

		Not detected

		Not detected



		4. 

		Visalus Sciences Vi-Slim Metab-Awake

		NO

		Not detected

		YES

		Detected

		Detected



		5. 

		OmegaKrill Pure Concentrated Krill Oil

		NO

		Not detected

		NO

		Not detected

		Not detected



		6. 

		Visalus Sciences Neuro

		NO

		Not detected

		YES

		Detected

		Detected



		7. 

		Visalus Sciences Vi-Trim

		YES

		Detected

		NO

		Not detected

		Not detected



		8. 

		Hydroxycut

		NO

		Not detected

		YES

		Detected

		Detected



		9. 

		Fat Burner

		YES

		Detected

		YES 

		Detected

		Detected



		10. 

		Great Start-Energy Formula

		NO

		Not detected

		YES

		Detected

		Detected



		11. 

		Garcinia Cambogia X Treme

		YES

		Detected

		NO

		Not detected

		Not detected



		12. 

		Super Plus Weight Loss Enhancer

		Yes 

		Not detected

		Yes 

		Detected

		Detected








DILI Clinical Scenarios
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Liver Disease Symptoms

o N

o

0

|

® Skin and eyes that appear yellowish (joundice)
e Abdominal pain and swelling

e Swelling in the legs and ankles

e [tchy shin

e Dark urine color

& Pale stool color, or bloody or tar-cotored stoal
e Chronic fatigue

e Nausea or vomiting

e |oss of appetite

& Tendency to bBruise easily

Clinical
Presentations of DILI

 Asymptomatic (liver enzyme abnormalities)
* Any one of the following

° = 5 ULN of ALT
. = 2 ULN of Alk P (of liver origin)
° >3 ULN of ALT & =2 ULN of total bilirubin

* In the absence of a competing etiology
* Symptomatic
e Systemic symptoms
General (fatigue, itching, pain etc.)
. Immuno-allergic (fever, rash, eosinophilia)
Jaundice/coagulopathy/ascites
Fulminant hepatic failure



Q:h"*lq:_@

Sinusoidal

Acute Cholestatic and Acute Hypersensitivity Hepatic steatosis obstruction
hepatitis mixed hepatitis hepatic necrosis syndrome syndrome
Secondary Granulomatous Acute “anishing bile Peliosis hepatis Modular regenerative
sclerasing cholangitis hepatitis fatty liver duct syndrome hyperplasia
Drug-induced
autoimmune-like
hepatitis

I

Self limiting

Drug withdrawal +
immunosuppression

J

Chronic
self perpetuating

NO RELAFPSE RELAPSE
Vi&hpathin a L_ltpimmunﬂ il
_ hepatitis ] ?

RJ Andrade et al. Journal of Hepatology 2023 79853-866DO0I: (10.1016/j.jhep.2023.04.033)
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Nodular Regenerative Hyperplasia

T-DM1 Initiation * 66-year old woman with

October 2009 ‘—l April 2010 October 2010

new-onset ascites while
participating in a phase
Ib/Il clinical trial
(NCT00875979) to receive
T-DM1 3mg/kg
intravenously every 3
weeks plus pertuzumab
840mg intravenous loading
dose once, followed by 420
mg intravenously every 3
weeks

i B ——

December 2010 *ﬁ January 2011 May 2011
T-DM1 Cessation

Nodular Regenerative Hyperplasia After Treatment With Trastuzumab Emtansine. Force ], Saxena R, Schneider BP, Storniolo AM, Sledge GW Jr, Chalasani N, Vuppaidnchi R.
J Clin Oncol. 2016 Jan 20;34(3):e9-12.



Non-cirrhotic Portal Hypertension

Ascitic fluid analysis [ i e S

SAAG: >1.1 NP (RS N AR

 Transjugular liver biopsy and port¢ L 5 ¥
pressure measurements S AN

e WHVP: 28 mm Hg
e FHVP: 15 mm Hg
« HVPG: 13 mm Hg

A. Patient 1. Reticulin stain highlights thinned out plates
(arrows) alternating with thickened plates (asterix) creating
a nodular hepatic parenchyma in the absence of fibrosis.

B. Patient 1. Immunohistochemical stain for the endothelial
marker, CD34 highlights endothelial cells around portal tract
(arrows) in normal liver. CD34 diffusely marks sinusoidal
cells in liver biopsy . Arrows point to a portal tract.

g C. Patient 2. Reticulin stain highlights thinned out plates

af o (arrows) alternating with thickened plates (asterix) creating

' a nodular hepatic parenchyma in the absence of fibrosis.

oL

Nodular Regenerative Hyperplasia After Treatment With Trastuzumab Emtansine. Force ], Saxena R, Schneider BP, Storniolo AM, Sledge GW Jr, Chalasani N, Vuppalanchi
R. ] Clin Oncol. 2016 Jan 20;34(3):e9-12.



Pseudocirrhosis and Liver Faillure

Coronal view Sagittal view

47-year-old woman with new-onset jaundice and ascites
while on therapy with Palbociclib and letrozole for
recurrent breast Ca

® S5 T O wnw oW

— —T.Bilirubin

ou< Qg

Vuppalanchi et al. Hepatology 2017 May;65(5):1762-1764.



Sinusoidal Obstruction Syndrome

Vuppalanchi et al. Hepatology 2017 May;65(5):1762-1764.
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Manifestations of DILI

Common

Acute liver injury
- hepatocellular
- mixed

- cholestatic

Uncommon

Auto-immune hepatitis
(minocycline, nitrofurantoin)

Bland cholestasis
(anabolic steroids)

Granulomatous hepatitis
(allopurinol, TMP-SMX, hydralazine, diltiazem)

Vanishing bile duct syndrome
(amoxicillin-clavulanate, carbamazepine,
chlorpromazine)

Chronic liver injury or cirrhosis
(nitrofurantoin, amiodarone, tamoxifen,
methotrexate)

Isolated alkaline phosphatase elevations
( anti-seizure medications)

Atypical
Uncommon

Drug-induced steatosis + steatohepatitis
(amiodarone, valproic acid, tamoxifen, lomitapide, mipomersen, peg-aspargase)

Hepatic neoplasms
(oral contraceptive pills, vinyl chloride, thorostat, danazol)

Hepatocellular deposits
(amiodarone, hypervitaminosis A, phenobarbital)

Hepatoportal sclerosis
(hypervitaminosis, vinyl chloride, arsenicals)

Peliosis hepatis
(danazol, oxaliplatin, vinyl chloride)

Nodular regenerative hyperplasia
(Azathioprine, mercaptopurine, Trastuzumab emtansine, oxaliplatin, didanosine)

Sinusoidal obstruction syndrome
(busulfan, alkaloids, gemtuzumab, palbociclib)

Vuppalanchi et al. September 2018 Current Hepatology Reports 17(Suppl 1)



Diagnosis of DILI

Temporal relationship
Dechallenge
Signature pattern

-Cﬂiﬂﬁ SCENE INVESTIGA Exclusion of competing etiology

Known hepatotoxin

Rechallenge



Temporal Relationship

e Latency: variable and drug-specific
e Short: 24 to 72 hours after starting
« Sulfonamides, macrolide antibiotics
 Long latency: 3 to 12 months after starting
e Isoniazid, flutamide

e Very long latency: several years after starting
e Minocycline, nitrofurantoin, amiodarone



Time to Recovery

 Improves within a few days to a week

« Rapid (acetaminophen and niacin)
e« Complete resolution (several weeks)

e Chronic (>6 months)
 Complete resolution

¢ PerS|Stent Persistent Liver Biochemistry Abnormalities Are More
Common in Older Patients and those With Cholestatic

Drug Induced Liver Injury

MO, Paul pyshi, MEF, Husman Bambart. PhDP Wi b AT, W v A MBDNOST HAO0y, WL
MIF, Wilkarm M. Lee, MDY, Androw S3olr, MODP, Thormas Phillipe. M5, lose Serraro, MD, PhD® and Paul B Watiors, MD
¢
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Fontana et al. Am J Gastroenterol 2015; 110:1450-1459



Clinical Signature

e Injury pattern (R: ALT/ULN + ALP/ULN)

 R<2: Cholestatic (e.g. anabolic steroids)
o 2-5: Mixed (e.g. Augmentin)
 R>5: Hepatocellular (e.g. INH)

 Immuno-allergic hepatitis (rash,
fever, facial edema, myalgia, arthralgia,
eosinophilia and atypical lymphocytosis)
e Short latency (e.g. allopurinol)
« DRESS syndrome (e.g. telaprevir)

69

Severe drug-induced skin and liver injury from rivaroxaban. Barrett P, Vuppalanchi R, et al. Dig Dis Sci. 2015



Work Up — R/O Competing Etiology

e Very high index of suspicion

A careful history

* Risk factors for viral hepatitis, alcohol use, weight gain, history of autoimmune
disease, history of cardiac failure, shock, or septicemia, history of all drug intake,

Including time of starting and stopping prescription and nonprescription (over-the-
counter) drugs and herbals within the previous 3 month

e Laboratory and Imaging

Lab
Viral hepatitis* US/CT/MRI-MRCP
Autoimmune hepatitis EUS/ERCP

*Epstein-Barr virus, hepatitis E, Cytomegalovirus, Herpes simplex virus



A = Hepatocellular = Mixed Cholestatic

- - Acute Hepatitic
Hepatic Histology
Acute Cholestatic

Chronic Cholestatic

Cholestatic-Hepatitic

Granulomatous
Microvesicular Steatotic

Steatohepatitic

« Can be helpful but not

VascularInjury
Hepatocellular Alteration

mandatory for diagnosis

Mixed injury

p=0.0076

Mild Non-specific changes

« May serve as a prognostic tool e e |

10 20 30 a0 50 60 TO BO
Number of Cases

=]

M 51 35 23 25

Relationship between pathological injury
patterns and biochemical presentation.

-
- -
L
3 - d
-
= |
Acute Chronic Aculs Chronic Cholestasfic Zoral
Hepatitic Hepantitic Chinke static Cholestatic Hepalitic Mecrosia
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Kleiner DE, et al for Drug-Induced Liver Injury Network (DILIN). Hepatology. Volume: 59, Issue: 2, Pages: 661-670 2014



Value of Liver Biopsy

Distribution of 50 simulated causality scores pre- and post-liver biopsy review

e Liver histology

25
review changed
? the causality
2 score in 68% of
$ v patients
£, - Clarified the
. diagnosis of DILI
5 In cholestatic or
[I — equivocal cases
0 L[] £ @ Fost
Definite High likely Probable Possible Unlikely
Causality

72
Ahmad J et al. DILIN. J Hepatol. 2022 May;76(5):1070-1078.



RUCAM Score

Temporal relationship
Course

Risk factors
Concomitant drug
Non-drug causes

Prior reports/ information
Rechallenge

(0 to 2)
(-2 to 3)
(0 to 2)
(0 to -3)
(-3 to 2)
(0 to 2)
(-2 to 3)

Score (-8 to 14)

Highly probable
Possible
Probable
Unlikely
Excluded

Downloadable link with instructions: http://www.livertox.nih.gov/livertoxrucamv5.pdf




Management of DILI

« Stop all non-essential drugs
¢ Symptomatic
Jaundice: low-fat diet/antipruritic agents (doxepin, hydroxyzine)
* DILI specific
* N-acetylcysteine (Mucomyst PO or IV) for acetaminophen or ALF
 L-carnitine (IV) for valproate
e Cholestyramine for Leflunomide

* Cholestyramine and ursodiol for cholestatic
 Steroid only for drug-induced autoimmune hepatitis



AIU‘G- T .

Prognosis .

« MELD score |

* Development and Validation of a L
MOdeI COnSiSting Of Comorbidity R v} 1IEI 20 J-G xiv:'l S:D E::- T-':ﬂ B:I a0 HEICI 1:IIJ 1_'IJIJ II3|:| 140 15IIJ Iéﬂ .":'IJ H;IJ I;:_
Burden to Calculate Risk of Death e
Within 6 Months for Patients With qdw @ @ “  m
Suspected Drug-Induced Liver Injury Be———

http://gihep.com/calculators/hepatology/dili-cam/ % Prasiue < 001 |

Ghabril M et al. Gastroenterology. 2019 Nov;157(5):1245-1252.
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Outcomes
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M Bodybuilding HDS
® Non-Bodybuilding HDS

» Conventional Medications

Liver injury from herbals and dietary supplements in the U.S. Drug-Induced Liver Injury Network. Navarro VJ, Barnhart H, Bonkovsky HL, Davern T, Fontana RJ, GrantilL,
Reddy KR, Seeff LB, Serrano J, Sherker AH, Stolz A, Talwalkar J, Vega M, Vuppalanchi R. Hepatology. 2014 Oct;60(4):1399-408.
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Mortality from DILI
_

Andrade et al. 2005

Bjornsson and Olsson. 2008 12.7 7.8 2.4
Chalasani et al (2015)
- Death/transplant 11.61 11.91 5.41
- Liver transplant 6.2 2.9 0
Proportion of deaths due to liver failure 58% 56% 18%

Chalasani N, et al. Gastroenterology 2008
Chalasani N, et al. Gastroenterology 2015
Andrade R, et al. Gastroenterology 2005
Bjornsson E, et al. Hepatology 2005



Chronic DILI —= How Common IS It?

Study Rate of Study Cohort Definition of chronicity Follow-up or time set for | Population
Chronicity chronic determination based

Aithal & 30% (13/44) Hospitalized DILI cases at  Abnormal liver biochemistries 5 years (range 1-19)
Day single center identified and/or liver imaging at invited
in histology database clinic follow-up
SADRAC 1.5% (11/712) Hospitalized DILI cases Abnormal liver biochemistries 13 years (range 6—19) No
identified in a national and/or cirrhosis unexplained
hospital database on subsequent admission(s)
Spanish 5.7% (28/493) DILI cases referred from  Abnormal liver biochemistries 3—-6 months No
Registry across Spain
DILIN 12% (74/598) DILI cases enrolled at 10 Abnormal liver 12 months No
participating centers biochemistries,
liver imaging, or histology
Iceland 7% (7/96) DILI cases from total Abnormal liver biochemistries 6 months Yes
Study population of Iceland

Hayashi et al. Curr Hepatology Rep (2018) 17:292—-299



Drug-induced autoimmune-like hepatitis (DI-ALH)

Definite drug association Probable drug association | Possible drug association Possible HDS

Nitrofurantoin Atorvastatin Adalimumab Black cohosh
Minocycline Diclofenac Cephalexin Germander
Methyldopa Propylthiouracil Meloxicam Hydroxycut
Hydralazine Infliximab Indomethacin Ma huang

Imatinib/Masitinib INH Rosuvastatin Dai-saiko-to

Alemtuzumab Terbinafine

(monoclonal anti-CD52 antibody)

Test: antibodies % positive in AlH cases % positive in ‘normal’ population
ANA 1:60 68%-75% 15% (<40 ©) - 24% (>40 )
ASMA 52%-59% Up to 43%

lgG >1,600 mg/dI 86% 5%

Anti-LKM 4%-20% 1%

RJ Andrade et al. Journal of Hepatology 2023 79853-866DOI: (10.1016/j.jhep.2023.04.033)



Immune
Checkpoint
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Endonrin;
Hypathalamic and pituitary dysfunction
Relative adrenal insufficiency
Amenorrhea and irregular menstrual blesding
Thyroid dysfunction
Fatigue
Hypogonadism and endocrine disorders
related to low IGF1 Iauelij

Gastrointestinal

Small intestine bacterial overgrowth
HCC-associated diarrhea
Lactulose-induced diarrhea

RB‘I’I&P"

Hepatorenal syndrome
lgA nephropathy |
Diuretic-induced renal insufficiency
Membranoproliferative GN associated to HCV
infection (mixed crycgliobulinemia) )

— — =% = = % =

Skin

Pruritus

HCV- and HBY-related skin discrders, including

lichen planus, cryaglobulinamic vasculitis,
panniculitis, and porphyria cutanea tardaj

~

Nervous sysiem

Porlo-systemic encephalopathy (typical and atypical)
Viral-related peripheral neuropathy

Warnicka's encephalopathy

Autonomic neurcpathy associated to HCV

Circulatory
Cardiomyopathy

Pulmonary
Hepatopulmonary syndrome
Partopulmonary hypeﬂensiﬂnj

Pancreas
Chronic pancreatitis

fBImd A
Anemia (folate or iren deficiency. hemolysis, hypersplenism)
Thrombocytopenia (hypersplenism)

Viral-related thrombotic thrombocytopenic purpura and
aplastic anemia

Spur cell hemaolytic anemia associated with ASH and NASH
Immune thrombocytopenia assaciated with HCV infection

0 Lymphaopenia J

N

Musculoskeletal

Sarcopenia

Muscle cramps

Arthritis associated to mixed cryoglobulin y

Sangro et al. Journal of Hepatology Volume 72 Issue 2 Pages 320-341 2020 72320-341

Toxicities of ICI

Blockade of inhibitory
checkpoint molecules
results in a broad range of
Immune-related adverse
events (IrAEs), resulting
from impaired self-
tolerance which may
Involve almost every
organ.
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Liver Injury from ICI

Incidence of hepatoxicity (all

Incidence of 2 grade 3

Class s R Ine feeio: grades) % (no. of patients) hepatoxicity % (no. of patients)
Hodi et all’!l, 2018 Melanoma 0.3 (1/311) 0 (0/311)
\Weber et all’2l, 2009 Melanoma 15.5 (9/58) 10.3 (6/58)
. . o Melanoma 3.8 (5/131) 0 (0/131)
A lpilimumab (standard dose) 3 mg/kg  |Hodi etal®, 2010 Melanoma 2.1 (8/380) Ipiimumab with gp100 | 1.1 (4/380) ipilimumab with gp100
\Wolchok et all”3l, 2010 Melanoma 26.4% (19/72) 0 (0/72)
Robert et all’4, 2011 Melanoma 29.1 (72/247) 20.6 (51/247)
Ipilimumab (high dose) 10 mg/kg \Wolchok et all’3], 2010 Melanoma 70.4 (50/71) 15.5 (11/71)
Tremelimumab Ribas et all’®], 2013 Melanoma 0.6 (2/325) 0.6 (2/325)
Hodi et all’Xl, 2018 Melanoma 0.3 (1/313) 0.3 (1/313)
\Weber et all’l, 2017 Melanoma 1.9 (11/576) 0.7 (4/576)
Nivolumab Brahmer et all’”l, 2015 Squamous cell NSCLC 1.5 (2/131) 0 (0/131)
Anti-PD-1 Borghaei et all’8l, 2015 Non-squamous NSCLC 3.1 (9/287) 0 (0/287)
Robert et all’?, 2014 Melanoma 1.1 (1/89) 1.1 (1/89)
Pembrolizumab Robert et all’?, 2014 Melanoma 0 (0/84) 0 (0/84)
Eggermont et all®, 2018 Melanoma 1.8 (9/509) 1.4 (7/509)
Cemiplimab Migden et all8l], 2018 Cutaneous Sguamous-Cell Carcinoma 8.5 (5/59) 0 (0/59)
Atezolizumab Jotte et all®?], 2020 Squamous NSCLC 17.4 (58/334) 5.4 (18/334)
Ant-PD-L1 Atezolizumab + Bevacizumab Finn et all3!, 2020 HCC 33.4 (110/329) 10.6 (35/329)
Avelumab D’Angelo et ali83], 2020 Metastatic Merkel cell carcinoma 1.1 (1/88) 1.1 (1/88)
Durvalumab Garassino et al4, 2018 Advanced NSCLC 0.2 (1/444) 0.2 (1/444)
Hodi et all’Xl, 2018 Melanoma 3.2 (10/313) 2.6 (8/313)
Combingi RIS, il % e Postow et all®d], 2015 Melanoma 22.3 (21/94) 10.6 (10/94)
Larkin et all®8l, 2015 Melanoma 17.6 (55/313) 8.3 (26/313)
\Wolchok et all’3], 2010 Melanoma 20.8 (11/53) 11.3 (6/53)

CPIs-induced liver injury was found to improve spontaneously in 33-50% without corticosteroids,
and the rate of patients who were treated responded to steroids in 33—100% (mean 72%).

Remash D, Prince DS, McKenzie C, Strasser Sl, Kao S, Liu K. Immune checkpoint inhibitor-related hepatotoxicity: A review. World J Gastroenterol 2021; 27(32):

5376-5391




Management of ICI| Hepatitis

Grade 1 (AST or ALT >ULN to 3x ULN and/or total bilirubin >ULN to 1.5%x ULN): Continue with
close monitoring (except for some neurologic, hematologic, and cardiac toxicities)

Grade 2 (AST or ALT >3 to <5x ULN and/or total bilirubin >1.5 to <3x ULN): Hold and consider
resume when symptoms and/or laboratory values revert to grade 1 or less. Corticosteroids (initial
dose of 0.5 to 1 mg/kg/d of prednisone or equivalent) and tapered over at least a month.

Grade 3 (symptomatic dysfunction, fibrosis found on a liver biopsy, compensated cirrhosis,
reactivation of chronic hepatitis, AST or ALT 5-20x ULN, and/or total bilirubin 3-10x ULN): Hold
and initiate high-dose corticosteroids (prednisone 1 to 2 mg/kg/d or methylprednisolone IV 1 to 2
mg/kg/d). Corticosteroids should be tapered over the course of at least 4 to 6 weeks. If
symptoms do not improve with 48 to 72 hours of high-dose corticosteroid, mycophenolate mofetil
may be offered.

Grade 4 (decompensated liver function, AST OR ALT >20x ULN, and/or total bilirubin >10x
ULN): Permanent discontinuation of ICPis is recommended with grade 4 toxicities, with the
exception of endocrinopathies that have been controlled by hormone replacement.

American Society of Clinical Oncoloqgy Clinical Practice Guideline J Clin Oncol. 2018 Jun 10; 36(17): 1714-1768.

83
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LiverTox (http://livertox.nih.gov/)
LiverTox

Clinical and Research Information on Orug-Induced Liver njury

NIDDK | NLM ome AboutUs | ContactUs | Search [EI=pprmepmesagg b |
SEARCH THE LIVERTOX DATABASE

Intraduction

Clinical Course Search for a specific medicatiom:

Causality

Liver Biopsy SEHFEh

Saverity
Browse by first letter of medication:

Drug Categaries
A BEDEEGSHI &KL MO PEGRSISTDILDVWXIYZ

Minimal Elements

Causality Assessment
Tools LiverTox provides up-to-date, accurate, and easily accessed information on the diagnosis,
cause, frequency, patterns, and management of liver injury attributable to prescription and
nonprescription medications and herbals. The LiverTox Website provides a comprehensive
resource for physicians and their patients, and for clinical academicians and researchers who
specialize in idiosyncratic drug-induced hepatotozicity. For complete information, see About

Classification of Injury

Drugs Evaluated for Liver
Injury

Glossany
Abbrewiation

Clinical Alerts, News,
Updates

Canference Proceedings

Information Resourcas

Submit a Case Repaort




Symptoms of Cirrhosis

Elliot B. Tapper MD
Director, University of Michigan Cirrhosis Program
@ebtapper




Symptom control Is

high quality care



Quality of life
IS often poor

Hepatology 2019;69:1676-1685






TABLE 3. Patient Ratings of Patient-Reported Outcomes
Not  Somewhat | Very/Exiremely

Pa t I e n t S Importani  Important & Imporiani
Patient-Reported liem (%) (%) (%)

Fluid in the legs (edema) 89 14.1 769

eX p e Ct u S Fluid in the belly (ascites) 3.8 5.1 91.]
Confusion (encephalopathy) 1.3 10.1 88.6

Concentration/memory 6.4 16.7 7169

to a d d re SS liching (pruritus) 52 12.9 81.8
Muscle cramps 129 364 90.7

Falls 12.8 179 69.2

t h e i r Medicafion side effects 8.9 179 131
Depression 16 21.7 /0.5

Stigma of having liver disease 5.1 14.] 80.8

Ability to drive 10.1 228 6/.1

symptoms [
Ability fo avoid alcohol 171 18.4 64.4

Hepatology. 2019;69(4):1787-1797







During the past month, how would you
rate your sleep quality overall?

(a5-point Likert from Very Good to Very Bad)




by |
9‘ Medications (hydroxyzine,

m el atoni n) Am J Gastroenterol. 2007 Apr;102(4):744-53.

W \editation
Clinical and Transfaﬁu_nal Gastu_e

nterology (2017) 8, e108;

y Lactulose
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Histamine H1 Blocker Hydroxyzine Improves Sleep
in Patients With Cirrhosis and Minimal Hepatic
Encephalopathy: A Randomized Controlled Pilot Trial

Laurent Spahr, M.D.,! Alessandra Coeviaux, M.D.2 Emiliano Giostra, M.D..! Antoine Hadengue, M. and y r XyZI

Tean-Marie Annen., MDA

| Croesiroe ateroleey and Hepatelosy, Univerdty Hospitad, Genevg, Switzerlond; anad = Newreolog, Dpfversity

Flospital, Geneva, Switzerfund

SLEEP

(VISUAL ANALOGUE SCALE)
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Flgure 3. Evolution of sleep (percent changes) as assessed subjec-
tively vsing a visual analog scale, in hwdroxvzine- and placebo-
Ireated patients. Values are expressed as median and imterquartile
range (25-75h pércentiles)

NIGHTTIME ACTIVITY SLEEP EFFICIENCY
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Figare 4. [violution of '\Il‘L'II heliavior ( percedt ;'I|;|||;_:-.'-} as measured usiing wrish actigraphy durnng 4 davs aned owernight periods prior o
and dunng the last 4 days of treatmeant, in hydroxyzine- and placebo-treated patients. Values are expressed as medin and inderquartile mnge

(25-T5th percentilesy, Nighltime activity recorded by (he Achiwalch relates o fammnented sleep and frequent awakenings, Sleep elficiency
i the total time spent in bed for sleeping purposes divided by the nighttime activity, multiplied by 100
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Melatonin

or...
Placebo?!

JGH Open *gumememd

and hepatoliogy

doi:10.1002/jgh3.12356

ORIGINAL ARTICLE

Low-dose melatonin for sleep disturbances in early-stage
cirrhosis: A randomized, placebo-controlled, cross-over trial

Arjuna P De Silva,* Madunil A Niriella,* Dileepa S Ediriweera,* @ Jerome P De Alwis, Isurujith K Liyanage,’
Ushanthani Ettickan,™ Kasun V Liyanapathirana,* Chandimani Undugodage,® H. Asita de Silva* and
H. Janaka de Silva®

*Faculty of Medicine, University of Kelaniva, "University Medical Unit, Colombeo North Teaching Hospital, Ragarna and *Faculty of Medical Scences, University

of Sri Jayawardenapura, Nugegoda, Sri Lanka

Table 3 Freadministration and postadministration scores of Pittsburgh Sieep Quality Index (FSQNN and Epworth slespiness scale (ESS) and Short
Formn Health Survey (SF 36} armong melatonin and placebo groups

Wielatonin Placebo

mean (SD) mean (S0)
Indicator Preadministration score Postadminisration score Fualue Preadministration score Postadministration score P yalua
PSQI score 12,6 13.1) S.613.1) <0.01 11.4 (2.9 7134 =0.01
ESS scorg 11.8 4.7} 9.4 4.3 <0.01 11.7 {4.5) B714.0) 0.0
5F1 59.1 {24.3) 57.2 (26) 0.45 65.7 (20.6 68.8 (20.0) =0.01
SF2 14.9 (24 g} 17.6131.1) 0.60 19.1 (32.6} 283 {37} 0.08
SF3 27.841.2) 324427 .28 43.1 (41.5) 53.3 141.6) 0.8
SF4 49.3 (20.00 B3 (17.1) 0.11 81,8 (14.3) 63.7 (14.9) 0.08
SFB B7.6 {(14.4) BEE (13.8) 0.21 65.3 (13.9) 67.9(14.3) 0.14
SF6 B0.1{22) 61.4 (21.7) D47 854 (180 67.91(16.3) 012
SF7 B0.6 {(28.5) b2.6 (24 4) 0.36 57.6 (22.2) BE.6 (21.7) 0.54
5F8 322188 365 (14.7) 0.05 425 (4.0 43.5 113.8) 0.89
SF9 49.3 (29.7) 48 126 .6) D.42 57.1 (26831 57.5127.2) 0.92
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Maybe caring
to asK IS

enough?

PLoS One 2010;5:e15591
BMJ open. 2017 Jun 1,;7(6):e015516




Meditation

Table 1 Change in Patient Questionnaires Table 2 Change in Caregiver Questionnaires

Patients Pre-group Post-group  P-value Caregivers Pre-group Post-group P-value
MELD score 12.9.45.7 125155 048  Zarit Burden Interview-SF 13.0+9.0 9.8 +6.9 0.04
Ejig;gref’e“m 190+106 RoLos 0012 pgrceived Caregiver Burden  72.1+299 63.0+145  0.05
% with depression 20 (100%) 9 (45%) 0.0001 Beck Deptressmn Inventory 9.5 3.8 59+6.0 0.03
Beck Anxiety Inventory  11.9+10.1  123+104 051 Beck Anxiety Inventory 55+52  52+7.1 0.80
Total SIP 25.0 +13.2 17.7 +14.0 0.005 TotalSIP 6.5+9.7 6.1 +9.1 0.52
Psychosocial SIP 25.1 +15.9 17.3+13.2 0.01 Psychosocial SIP 64+96 8.0+12.6 0.51
Physical SIP 18.5+17.4 13.1+12.5 0.001 Physical SIP 49498 47+9.4 0.82
Pittsburgh Sleep Quality ~ 7.2+3.7 55+3.7 <0001 Pittsburgh Sleep Quality Index 7.2+3.7 55+3.7 <0.001
index : Epworth Sleepiness Scale 72+34 57 +44 0.11
Epworth Sleepiness 7.1+35 57+4.4 013

Scale

PHES score median -7(-10to—-4) —-6(-8to—-3) 042 SIP, Sickness Impact Profile.

(IQR) Data is presented as mean + s.d. unless stated otherwise. A high score on all

Caovert HE by PHES (%) 55% 50% 0.75  these values indicates worse functioning.

Clinical and Transfalio_nal Gasiro_ente(ofog)r {2017) 8, e108;
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10 = Worst Cramps Imaginable
10

0

During the past month, how B
many painful muscle spasms,

cramps, or charley horses have i

you had? I
Do they bother you?

= N W A U N ®

0
O = No Cramps



o .. Frequency as main problem:
Bas CS_' L Taurine 3g daily,
Normalize Baclofen 5-10mg

electrolytes,
hydration

Severity/duration as main
: s Problem:

Pickle Juice — 1 sip/tbsp at
cramp onset



Reduced cramp

PICCLES trial .
severity

80 patients 2 No effect on
Pickle juice vs frequency,
tap water sleep, or QOL

The American Journal of Gastroenterology: June 2022 - Volume 117 - Issue 6 - p 895-901



How much of the time have
you been troubled by

itching during the last two
weeks?

Numerical rating scale

No itch Worst imaginabile itch



o gstiiggamine (4->16g9),

Basics:
Shower s

how effective YUNazgsleN=1In)

e E g3 o (25—=>100mg),

peoplewith [SEGNI)E
non-biliary (150-300 BID)

CI r r hOSI S HeratoLoGy 2014360:399-407
W Fenofibrate (100-145mg)

Moisture
Hydroxyzine




Have you had any sexual activity In
the past few weeks? How satisfied

were you with your sexual function
during the past few weeks?




‘Basics’ | respect that this
Alcohol may be

Depression uncomfortable
Smoking




Table 3. Alterations in Vaginal Floraand pH & - e -
in T r e & Estnol
the Two Groups _% :g s
EsTrioL PLACEBO ; 80 '
Grour Group € 50| I
VARIABLE (N = 36) (N = 24) % 40 | i
T 30
Positive vaginal cultures 20
— no. (%) g 10
Pretreatment & ol _
Lactobacilli 0 0 & 0 1 2 3 4 5 6 7 8
Enterobactenaceae 24 (67) 16 (67) Month
After 1 mo of treatment Figure 1. Kaplan-Meier Analysis Showing the Cumulative Pro-
Lactobacilli 2(61) ot oo Exric and Pracabo Groups (P-<0.001 by the Log-Rank Test)
Enterobacteriaceae 11 (31) 15 (63)%
After 8 mo of treatment =
Lactobacilli 21 (58) ot Va I n aI
Enterobacteriaceae 10 (28) 17 (7%
Vaginal pH
Pretreatment 5.5+0.7 58+1.2
After | mo of treatment  3.8%0.8 6.2+1.2%
Alfter 8 mo of treatment 3.6x1.0 6.1x2.07 r Ogen

*Only women who had cultures at the one- and eight-month
visits were included in the analysis. Plus-minus values are
means =SE.

tP<0.001 for the comparison between groups.

$P<0.005 for the comparison between groups.
(N Engl J Med 1993.329:753-6.)

and UTlIs




Low T

ble 3. Median changes of parameters from baseline to end-of-trial in study completers {n = 47), which represents per protocol analysis.

Testosterone therapy increases muscle mass in men with
cirrhosis and low testosterone: A randomised controlled trial

Marie Sinclair'**, Mathis Grossmann'~, Rudolf Hoermann', Peter W. Angus'~', Paul ]. Gow '

arcopenia

All Tesiosterone Placebo pvalue
APLM (kg), n=45 (.59 [-0.652.13] +1.69 [0.81:2.49] -0.05 [-0.89;0 61] 0.014
Lean mass (kg). n = 45 0.54 [-1.83:4.06] +3.43 [0.54:5.34] =077 [-2.07.0.89] 0.017
Fat mass (kg), n = 45 1.05 [-3.04;4.08] -2.42 [-527;1 56] 162 [0.97:6.26] 0.008
Bone mass (kg), n =45 0.02 [-0.10:0.11) +0.03 [-0.05:0.13] =0.01 [-0.14,0.08] 0.092
Lumbar T score, n =45 0.00 [-0.20;0.30] 010 [-0.10;0.40] =0, 10 [-0.230,0.22] D105
MOF T score, n =45 -0.10 [-0.30;0.200 0.10[-0.10;0.30] =0:20 [-0.41;0.10} 0,006
Hb (gL}, n =47 2.00 [-3.00;16.0) 500 [1.00:17.0] 0.00 [-5:25:112] 0.055
HbAlC (%), n=42 0.00 [-0.40:0.20] =025 |-0.65;0.10] 000 [-0.30:0.30| 0.130

Anemia

Sex life

Journal of Hepatology 2016 vol. 65 | 8906-913

esults displayed as median [95% confidence interval | APLM, appendicular lean mass; NOF, neck of femur; Hb, haemoglobin; HbAlc, percentage glycosylated haemoglobin,

Considerations: No HCC, No prostate
Ca, counsel re: risk of CVA/MI




200
.' Subclinical, covert HE I1s associlated

with: poor QOL, poor sleep, falls,
] frailty
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Make patient-centered decisions

Highest risk

Varices, Low
Albumin <3.5, ANT

Cirrhosis = .. >3.0. or Bad MG Answers

Plt <80 Stroogp

Heparorocy 2018; 68:14958-1507

Impact on daily activities

Poor sleep quality

. .
At_ rs k p o) p u | ation Sosnal of Hapatology 2008 10 148-753
il Gasroawtee | Heperof, J004 Aapavt; D308 19841 280



30% —

ZE_ Treatment
25% —:— . Lactulose
ldentifying | ~——
. 159 _:_ ) actulose/Riraximin
and treating it Foo | e
. L o 17 f f | No Treatment
HE improves B :_ﬂ II AN |l L "I
QOL LML 1k ] |
0% = SIP Eun;QoI' cLbQ  CQolQ

110
Moon....Tapper. AJG 2023



How Should You Egcﬁ G;ny’ fill in hc;w(Bnﬂr}y Use BMs column to guide your| Check off each
> Oy ) | Toctlos o e oy | i
Take Lactulose? Y Y
Straight from th How Many BM Morning | Midd Comalied
. rali rom the spoon ow Man s orning idday omplete
9 P Bay Yesterday? BMs | “Dose Dose 3
* |n water with or without ice Morning | Midday
* Mix in hot or cold drink of 1 Any | 1tbsp 0
your choosing 2 Any | 1tbsp 1tbsp
o It may settle at the 2 Any | 1tbsp 11bsp
bottom, mix thoroughly #0-1] 2 tbsps 1tbsp
/ 4 IF2-5 Ttbsp 1bsp
If &+ 0 0

111



. e Burden and Impact of Pain and Pain
® ran P

Mismanagement in Cirrhosis

control ,
for W %
patlgnts 4
with

cirrhosis



BasiCs. |1ll Classify the pain type
Acetaminophen

Suggest non-pharmacologic
Interventions

PT

%,
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Patient presents with cirrhosis
and widespread pain

|deas for safer
phar macology

History and Physical Exarm

Screaning questionnaires

| Nociceptive pa Neurapadbie: of
nociplastic pain
a8 Topi
O p I C al N SA I D S Address comaorbid symptoms Sleep, maod, memany, fatigue, and psyehiatrc cdisctiers
- [ Ki
i E: Emphase sell-management tools Self-care strategies are the foundational step in managment |
B <
S § Employ multimodal therapies ] Encaurage sevaral non-pharmecolngic, self-care sirategies |
g k= f-ma e I Self-care strategies
o E l:!!lni_jglls Pleasant '._-u.ln.'-t'_a' scheduling, Mindhulness
¥g Cognitions Reframing, Mindfulness, Relaxaton
a 5 Behaviors Exercise, Diet, Pacing, Acupressure, Goal setting
N e u r O p at h y . :; 5_ Sleep Behavioral sleep strategies, Sleap hygiene
. u n E Enviranment Social support, Accessibility, Communication
[} |
Lidocaine
i
y = L : :
.; E Pharmacologic Interventional Pharmacologic
- - 2o + Acetaminophen (500md g6 « Surgery to treat « Lidocaine patch
‘ ap S al C I n § E hours, max 2g) peripharal pain source = Topical capsaicin
E Z = Topical NSAIDs (e.g., diclolenac {e.q., nenve «TCAS
E 2 gel) decompression) - Cyelobenzaprine 5-10mg qHS
. o - + Dpioids = Injections into periphera = Nartryptiline 10mg aHS
- Oxycodone 2.5mg g6 FRN to pain source (e.g « SMRIs
u O X e I n e start intra-articular inje - Duloxetine 30mg dauky
- Hydromorphons 1mg gb PRN | « Gabapeniinoids
to start - Gabapentin 300my daily to start
- Ensure effective howel - Pregabalin 50 myg BID to start
Hepat0|0gy. 2023 Jan 1’77(1)290_304 regimen - Manitor for sedation and fall risk




Thank you!

Ask your patients!

Track symptoms!

Do something about it!

Sleep hygeine,
hydrosyzing,
melatanin, lacuiose

= I.- ® Exercise, fall-nsk

Lactulose, high
profein diet = =SS,
g Sleep diISOrder o g HE-treatment if
& l‘?{;? indicated
N\ '
P PDDr High protein diet,
Bile acid binders . i Frailty —  HE-treatment it
Rifampin, Naliexone, Pruritus quallty Of indicaled, excercise
Sertraline, Fibrates 1, [lfe {é‘; o testosierone
% o &
D, Qs & &
D, 0 o ® : p
Pickle juice, Taurine 3 &7 Alcohal cessation,
R A S By iy W, & ® —depression treatment,

Baclofen, Quinin i
aclofen, Quinine lubricants, PDE-5I
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Liver Transplant (101): The Non-Specialist

MOISES ILAN NEVAH, MD
Banner University Medical Center — Phoenix Transplant Institute

Associate Professor of Medicine — University of Arizona College of Medicine
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Outline

1. Cirrhosis and Portal hypertension

2. MELD score: application

3. Liver Transplant evaluation

W



Cirrhosis and Portal Hypertension Trivia

True or False
1. Do all patients with portal hypertension have cirrhosis?
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Cirrhosis and Portal Hypertension Trivia

True or False
1. Do all patients with portal hypertension have cirrhosis?

FALSE

2. Do all patient with cirrhosis have portal hypertension?

FALSE
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Portal Hypertension

Posthepatic
* Budd-Chiari Syndrome
* Inferior Vena Caval Obstruction
» Constrictive Pericarditis
* Right-sided Heart Failure

| * Severe Tricuspid Regurgitation

Prehepatic
* Portal Vein Thrombosis

Intrahepatic
* Presinudoidal
+ Sinusoidal

* Postsinusoidal

| * Splenic Vein Thrombosis

>




-
Post Sinusoidal:

< Sinusoidal obstruction syndrome
(VOD)
N

4 Sinusoidal:

: Chronic Viral Hepatitis
MASLD/ALD

\_Wilson/HH/A1AT

/
Pre Sinusoidal

Portal Vein — NRH & Schistosoma

Bile Duct — PBC
\
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Portal Hypertension: Portosystemic Gradient

e Difference between the pressure in
the portal system and systemic
Hepatic vein Syste m

;1! HVPG = WHVP - FHVP |
il
WHVP * Portosystemic Gradient = Hepatic

Sinusoids Venous Pressure Gradient

Hepatic vein ;:J

* HVPG = WHVP - FHVP

e Portal HTN = HVPG > 6mmHg



Cirrhosis: Definitions

* End stage of any chronic liver disease

e Characterized histologically by regenerative nodules
surrounded by fibrous tissue

 Clinically there are two types of cirrhosis:

- Compensated
- Decompensated

W



Natural History of Chronic Liver Disease

Development of
Cirrhosis
4

Chronic
Liver
Disease

Compensated - Deco_mﬂengated - DEATH
cirrhosis

cirrhosis 1

Median survival Median survival
~9 yr ~1.5yr

OLT

Development of complications
» Ascites

 Variceal hemorrhage
* Hepatic encephalopathy
e Jaundice

W



Liver Disease Burden in the United States

e ~¥18 % increase in Liver transplants in the past 5 years

e 10,660 Liver transplants 2023
* |[ncrease in 11% vs 2022
* Increase utilization living donors

e Higher risk donors

 DCD
* New Perfusion technologies

e Donors > 50

e Landscape of Liver Disease

Waitlist Registrations, No.

4000
3500
30001
2500 - :
P
2000
1500 -
1000 -
500
0 |

2014 2015

W
=

MASLD

e

2016 2017
Year of Registration

2018

- HCV

2019
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Indications for Lier Transplantation

e End Stage Liver disease

e Hepatic Neoplasms

e Acute Liver Failure

* Metabolic disorders

.




Indications for Lier Transplantation

e End Stage Liver disease

* Hepatic Neoplasms

e Acute Liver Failure

* Metabolic disorders

Hepatocellular Carcinoma
Cholangiocarcinoma
Polycystic Liver Disease
Metastatic Malignancies
e NET

e Colorectal Cancer

W



Indications for Lier Transplantation

e End Stage Liver disease

e Hepatic Neoplasms

e Acute Liver Failure

* Metabolic disorders
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Indications for Lier Transplantation

e End Stage Liver disease

e Hepatic Neoplasms

e Acute Liver Failure

* Metabolic disorders
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Acute Alcohol Associated Hepatitis

Early Liver Transplantation for Severe Alcoholic Hepatitis

Philippe Mathurin, M.D., Ph.D., Christophe Moreno, M.D., Ph.D., Didier Samuel, M.D., Ph.D., Jéréme Dumortier, M.D., Ph.D., Julia Salleron, M.S., Francois Durand, M.D,,
Ph.D., Héléne Castel, M.D., Alain Duhamel, M.D., Ph.D., Georges-Philippe Pageaux, M.D., Ph.D., Vincent Leroy, M.D., Ph.D., Sébastien Dharancy, M.D., Ph.D., Alexandre
Louvet, M.D., Ph.D., et al.

SPECIAL ARTICLE

Meeting Report: The Dallas Consensus Conference on Liver
Transplantation for Alcohol Associated Hepatitis

Asrani, Sumeet K.""™: Trotter, James"": Lake, Jack’ Ahmed, Aijaz’; Bonagura, Anthony*: Cameron, Andrew®; DiMartini,
Andrea® Gonzalez, Stevan’: (&) Im, Gene® Martin, Paul®; Mathurin, Philippe'®; Mellinger, Jessica''; Rice, John P.'%(
Shah, Vijay H."; (&) Terrault, Norah™; wall, Anji'; 5 Winder, Scott™; Klintmalm, Goran'

Author Information®

Liver Transplantation 26(1):p 127-140, January 2020. | DOI: 10.1002/1t.25681



TABLE 4. Listing Criteria and Program Components for LT for AH

Primary criterio

Secondary considerations

AH nssessment

AUD assessment

Committee deal-
sion making

Progrom
companents

First presentation with decompensated AH
Ahsence of severe medical comorbidities

Nonresponse to medical therapy

Establish acceptoble risk of relopse os ossessed by 0 multidisci-
plinary psychosacial team compased of o sociol worker and
aof lzas! 1 addiction specialis!

Cirect nssessmant of patient possible by on oddiction speciafist
A magimum of 1 prior feiled ottempt af rehabilitation

Lock of other octive substonce use/dependency or octive
untreated psychlatric disordsr

Acceptonce of diognosis/insight

Commitment of patient/family fo sobriety and formolized agres-
men! io adhere fo lifelong tolol olcohol obslinence

Presence of close, supportive family members or caregivers
Consensus of poromadical and medicol stoff

Transparency in selection process

Independent peychosocial ossessment

Structured post-LT follow-up mechonism in place

Mantal health team

Na prior liver-relatad hospitalization

Assassment of (mailly debility, and multiergon il

No ofher contraindications to LT

Contraindications: disense severity, ultiorgan failure, infection,
renal failue, ond low kelihood for response

Consider nonresponders using Lille score 20045 or worsening of
Iver function by doys 4 or 7

Manitor for signs of recovery affer listing

Not intubated

Consider independant team of spacialists in oddiction, social
workers, ond mentol health providers

[deoily first member of LT team o evolunie

Consider independent mechanisms for regional or local review

Not intubated or flordly encephalopathic

Estoblish contract and paricipation in addiction renabilifation

Toflawing transplant

Consider blinded voting in committea deliberotions
Consider absolute consensus

Creation of infernal policles/procedures consistently followed by
Ihe transplant program

Willingness 1o shone, publish, ar hive polickes/procedurss
reviewed by outside ogants

Documeniofion of fransplant progrom experiences with AH in
CONSORT flow diagram, Including those assessed for ligiblity,
those excluded ond reasons for the eeclusion, treatment

respondears, fransplant ouleames, and elements of selestion critero

Enhanced reproducibilily by use of standard definitiens and
common data elemenis

Consistent and timely structured doto regarting

Mental health professional with addiclion bockgraund,/raining
Mental health professional familior with fronsplont process

Documeariatian of AUD manogemen plan before and ofter LT
Dedicoted addiction specialistimental health professional for
longitudingl management

Commitment far regulor monitonng for aleohol use, PEth, and
urinary ethyl giucuronide

Struchured meniloring progrom for postinansplant alcohel relopse
ond, In the event of cleohel relapse, provide resources fo ossist
1he patient in recovery

Cansider formal aadiction education for fransplant stoff



Acute Alcohol Associated Hepatitis

Favorable Factors

1. Insight into addiction
2. Strong social support
3. Substitute activities

4. Perception of negative

consequences of alcohol

Unfavorable Factors

1.

Prior failed EtOH rehabilitation

Use despite negative consequences
Family history of alcoholism

History of alcohol dependence

Active psychiatric disease

W
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Indications for Lier Transplantation

e End Stage Liver disease

e Hepatic Neoplasms

e Acute Liver Failure

* Metabolic disorders
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How Do We Determine Severity of Disease?

e Clinically

e Biochemically
CPT Score
MELD

Child-Turcotte-Pugh Classification for Severity of Cirrhosis

Points*
Clinical and Lab Criteria 5
Encephalopathy None Grade 1 or 2 Grade 3 or 4
: Mild to moderate Severe

SEies None (diuretic responsive) | (diuretic refractory)
Bilirubin (mg/dL) <2 2-3 >3
Albumin (g/dL) >3 2.8-3.5 <2.8
Prothrombin time

Seconds prolonged <4 4-6 >6

or

International normalized ratio <1.7 1.7-2.3 »2.3

*Child-Turcotte-Pugh Class obtained by adding score for each parameter (total points)

Class A = 5 to 6 points

Class B =7 to 9 points

Class C = 10 to 15 points




% 3-month Mortality Risk

100

W

MELD: Model for End-Stage Liver Disease

90 -
80 -
JO 4
60 -
S0 4
40 -
30
20 -

10
0

& 11 16 21 26 31 36
MELD Score

MELD = 3.8*loge(serum bilirubin [mg/dL]) + 11.2*loge(INR) +
9.6*loge(serum creatinine [mg/dL]) + 6.4

Max creatinine level = 4mg/dL (also assigned to HD)

e |nitial use: Predict 3-month
mortality after TIPS placement

e MELD uses laboratory values:
1. Serum bilirubin

2. INR
3. Serum creatinine
e Range: 6 —-40

e MELD predicted survival of

waitlisted patients
e 2002 UNOS adopted as main
allocation tool (priority on WL)



MELD-Na

Relative Risk of Death

10.0-

m Estimate
e 95% Cl

0.5

+
120

T T T
125 130 135
Serum Sodium (mmol/liter)

W
=

* Na better predictive power for
mortality than the MELD score
alone.

 Increased by 5% / mmol decrease
(125 — 140 mmol/L)

e 2016 — UNOS updated
allocation system to include
sodium

e | imitations
e Diuretics
e |\VF



better accounts for disparities in organ allotment based on sex.

When to Use Pearls/Pitfalls w Why Use IVl E L D 3 ° O

Equation MELD Score (Original, Pre-2016) ® Females Compa rEd to ma|eS

MELD Na (UNOS/OPTN)

e Decreased odds of LT within 3 years of listing
e WL - Increased mortality and increased removal

. = = * New Variable
. e Albumin
e ng/i 4 e Gender
=T e Update on the coefficient of the variable
Sodium e PEm ° Introduces interaction
.  Bilirubin and sodium
g/dl &

e Albumin and creatinine

 Creatinine capped at 3.0 mg/dL
Please fill out required fields.




MELD Limitations

e Sodium
e Diuretics and volume status

* Creatinine
e Racial and gender disparities
e Not true reflection of GFR

* INR
e Varies according to thromboplastin reagent
e Int’l sensitivity Index (ISI)
e Vitamin K antagonist — Warfarin
e Bilirubin
* Hepatitis C vs MASH




The Challenge of Liver Transplantation

e Organ shortage = Demand and Supply

e Minimize waitlist mortality

e Excellent post transplant survival

* Refinement of allocation policies

e Allocation - Recipient

* Refinement of distribution policies

e Distribution > Donors

W



Goals of Liver Transplantation

* Provide maximum benefit to patients with liver failure without no
additional medical/surgical alternative for survival

e Likely prolongs life at least 5 years

e Restores patient to normal or near normal functional status

W



Liver Transplant Evaluation: Time to Refer

* EARLY REFERRAL IS BEST

- Before life-threatening complication

e Cirrhosis

- At first sign of decompensation
- MELD > 10

- MELD > 15 — recommend listing
- MELD > 35 —Increased mortality

e Hepatocellular carcinoma

* Hospitalized patient

e Acute Liver Failure (fulminant)
Encephalopathy
Coagulopathy
No prior history of liver disease

e Acute on Chronic Liver failure
Hepatorenal Syndrome
Hepatopulmonary Syndrome
Portopulmonary Hypertension

W



Patient Selection Criteria for Liver Transplant

e All LT candidates require e There is no formal age limit

- Patients >65 years of age need a

evaluation for comorbidities multidisciplinary evaluation

- CV, respiratory, renal

Infections (fungal and parasitic) e LT has been performed successfully

in patients >7 r
Nutrition / Frailty patients >70 years

- Increased risk of CV complications

Anatomy

Neoplastic lesions

Social assessment

Psychiatric and addiction

W



Questions for Successful Liver Transplantation

e Can patient survive surgery/postoperative period?

e Can patient comply/adhere to complex medical regimen after
transplantation?

e Comorbid conditions that can compromise patient/graft survival and
make transplantation futile?

W
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Absolute Contraindications for Liver Transplant

* Irreversible brain damage or neurological deficit

e Advanced/Incurable cardiopulmonary or other systemic disease
* Multi-system failure not correctable by liver transplantation

e Active extrahepatic malignancy (not skin cancer)

* Active infections

e Active substance abuse and non-adherence

e Psychosocial concerns / Lack of adequate social support
 Anatomic abnormalities

e Frailty / Malnutrition



Relative Contraindications to Liver Transplant

* Age
* Prior Treated Extrahepatic Malignancies

* BMI

e Recent infection with Multidrug Resistant Organism

W



* Review of history and physical

e Review of psychosocial interview

e Review of laboratory studies

 Determination of medical need & psychosocial clearance

* May be accepted, declined, or deferred




Liver Transplant Selection Outcomes




Delisting Criteria

e Patient transplanted
e Recovery of Native Liver Function

e Patient would not derive survival benefit

e Transplant risks outweigh benefits

e Substance abuse

e Loss of social support

W



Liver Allocation

e All candidates sorted in the following order

Status/MELD

Blood type

e |dentical > Compatible - Incompatible

Distance from the Donor Hospital

Time
e Wait time at current MELD

* Time since submission on initial approved MELD exception

e Total waiting time

W
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Liver Transplant Evaluation: What Can My
Patient Do?

e Social Support

e Get involved in chemical dependency treatment program if indicated
and DOCUMENT attendance

* Lose weight (BMI<35 recommended) — Control of comorbid conditions

e Quit smoking NOW

e Avoid narcotic use if possible

* Methadone should NOT be a barrier to transplantation

e Improved nutrition



W
5

Summary

1. Cirrhosis and portal hypertension are different

2. MELD score is the most objective tool for severity of liver disease
3. Not all MELD score are the same

4. Refer patients with cirrhosis early

5. Liver transplantation is a process
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Steatotic Liver Disease (SLD)
New Nomenclature: Implications and Implementation
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Professor of Medicine
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The evolution of NAFL D nomenclature

1980

2002

2020

Gastroenterology 2020;158:1999-2014
MAFLD: A Consensus-Driven Proposed Nomenclature for 2

Metabolic Associated Fatty Liver Disease

Term “NASH”
coined by
Ludwig et al.

First AASLD
STC on
NAFLD:
Alternatives to
name

discussed

Metabolic
dysfunction
associated fatty
liver disease
(MAFLD)
proposed
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