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intake assessment and management. He drinks 2 glasses of
wine per night. Labs show: ALT 49, AST 52, thili 0.9, plts 184K,
fasting glu 146, hgb alc 7.6%. Heis on no therapy. He reports
his mother had a liver transplant at age 64 for unknown
reasons. An ultrasound is performed showing a large fatty liver.
Which next best test is likely to help predict his risk for
underlying liver fibrosis.

A. Liver biopsy
B. Fibroscan
C. FIB4

D. MR elastrography
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A 64 y/o long standlng type 2 dlabetlc male, now well controlled

pump Hgbalc IS 6. 4% HIS BMI IS 34 and IS galnmg Welght over the
last 3 years, now has gained 34 |Ibs in 3 years. His LDL is 114 on
atorvastatin 20mg daily. A FIB4 was performed showing 1.94. A
fibroscan is performed at an open access center with the result of
10.3 Kpa (Stage 3 fibrosis) and a CAP score of 310 (marked/severe
steatosis). Which of the following agents could be considered to
help manage his medical issues?

A. Metformin dose increase
B. Pioglitazone

C. Semaglutide SC

D. Simvastatin

E. Vitamin E
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Non-alcoholic fatty liver Presence of > 5% hepatic steatosis without evidence of hepatocellular injury in the form of
disease (NAFLD) hepatocyte ballooning or evidence of fibrosis. The risk of progression to cirrhosis and liver
failure is minimal

Non-alcoholic Presence of > 5% hepatic steatosis with inflammation and hepatocyte ballooning with or
steatohepatitis (NASH) without fibrosis. This can progress to cirrhosis, liver failure, and rarely liver cancer. Note: NASH
can be present without fibrosis.

NASH cirrhosis Presence of cirrhosis with current or previous histological evidence of steatosis or
steatohepatitis

NAFD activity score (NAS)  An unweighted composite of steatosis, lobular inflammation, and ballooning scores on liver
biopsy. NAS is used to measure changes in histology in clinical trials. Fibrosis is scored
separately from NAS
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In with the New Nomenclature
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Steatotic Liver Disease Sub-classification

*Weekly intake 140-350g female, 210-420g male (average daily 20-50g female, 30-60g male)
**e.g Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism
***e.g. Hepatitis C virus (HCV), malnutntion, celiac disease

This depicts the schema for Steatotic Liver Disease (SLD) and its sub-categories. SLD, diagnosed histologically or by imaging, has many potential etiologies. MASLD,
defined as the presence of hepatic steatosis in conjunction with one CMRF and no other discernible cause, ALD. and an overlap of the 2 (MetALD), comprise the most
common causes of SLD. Within the MetALD group there exists a continuum across which the contribution of MASLD and ALD will vary. To align with current literature,
limits have been set accordingly for weekly and daily consumption, understanding that the impact of varying levels of alcohol intake are evolving. Other causes of SLD
need be considered separately, as is already done in clinical practice, given their distinct pathophysiclogy. Multiple etiologies of steatosis can coexist. If there is uncertainty
and the clinician strongly suspects metabolic dysfunction despite the absence of CMRF then the term possible MASLD can be considered pending additional testing
(e.g.. HOMA-IR, OGTT). Those with no identifiable cause (cryptogenic SLD) may be recategorized in the future pending developments in our understanding of disease
. Lastly, the ability to provide an affirmative diagnosis allows for the coexistence of other forms of liver disease with MASLD, e g., MASLD + autoimmune
hepatitis or viral hepatitis.
Citation : Rinella ME, Lazarus JV, Ratziu V, et al. A multi-society Delphi consensus statement on new fatty liver disease nomenclature. Hepatology. Published online

June 24, 2023. doi-10.1097/HEP.0000000000000520
© 2023 Amencan Association for e Study of Liver Diseases (AASLD). Evropean Association for the Study of the Liver (EASL), and Fundacén Clinica Médica Sur. AC Publshed by Wolers KiuwerEsevier 8 V) Elsevier Espada, S L.
U. This &5 an open access article under the CC BY-NC.ND icense (hitp licreativecommons org/iicensesiby.ne-ndid 0).



MASLD Diagnostic Criteria

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

}

Does the patient meet any of
the cardiometabolic criteria?*

Metabolic Associated Steatotic Liver Disease

*Cardiometabolic criteria
At least 1 out of §: At least 1 out of §:
[7] BMI=25kg/m” [23Asia] ORWC >94cm (M)B0cm | [ 7] BMI 2 85" percentie for age/sex [BMI 2 score = +1]
(F) OR ethnicity adjusted OR WC > 95" percentie OR ethnicity adjusted

[] Fasting serum glucose = 5.6 mmollL [100 mg/idL] OR
2-hour post-load ghucose levels = 7.8 mmoll
[2140 mgial] OR HDATC 2 5.7% [39 mmollL] OR

[] Fasting serum glucose 2 5.6 mmoll. [ 100 moidL)
OR senum ghucose = 11.1 mmoll. [= 200 mg'dL] OR
2-hour post-ioad ghucase levels = 7.8 mmol
[140 mgidL] OR HbAIC 2 5.7% [39 mmolL] OR

type 2 Giabetes OR treatment for type 2 diabetes already
l treatment for type 2 Giabetes

[] Blocd pressure age < 13y, BP = 953 percentie OR
= 13080 mmHg (whichever is lower). age = 13y,
13085 mmHg OR specfic antiypertensave drug
treatment

[} Plasma tnghycerides 2 1.70 mmollL [150 mg/cL] OR [7] Plasma tngiycendes < 10y, = 1.15 mmoil.
Fpid lawering treatment [= 100 mg/dL). age = 10y, = 1.70 mmoil

[7] Biood pressure = 130/85 mmbdg OR specific
fyp ang

Are there any other causes of steatosis?

Are there any other causes of steatosis?

[= 150 mg/aL} OR lpid lowering treatment
[[] Plasma HOL-cholesterol s 1.0 mmolL [40 mpidL) (M) | [ ] Plasma HDL-cholesterct s 1.0 mmold {s 40 mg/dt]
and 5 1.3 mmoliL [50 mg/dL] (F) OR hpid lowering OR fipid lowering treatment
treatment
m’ ELD In the presence of hepatic steatosis, the finding of any of a cardiometabolic risk factor, would

Cryptogenic LI confer a diagnosis of MASLD if there are no other causes of hepatic steatosis. If additional
drivers of steatosis are identified, then this is consistent with a combination etiology. In the
case of alcohol this is termed MetALD. In the absence of overt cardiometabolic criteria, other
etiologies must be excluded and if none is identified, this is termed cryptegenic SLD, although
depending on clinical judgment could also be deemed to be possible MASLD and thus would
benefit from periodic reassessment on a case-by-case basis.

Citation : Rinella ME, Lazarus JV, Ratziu|V, et al. A multi-society Delphi consensus
statement on new fatty liver disease nomenclature. Hepatology. Published online June 24,
2023. doi:10.1097/HEP.0000000000000520
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- Were the Endocrinologists Invited to the Naming?
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* Wide spectrum of liver disease
ranging from simple macrovesicular
steatosis to steatohepatitis to
cirrhosis

e 25% of Americans are affected

— Hispanics > Caucasians > African
Americans

*  More common in males

e Accounts for up to % cases of
abnormal transaminases in the
outpatient setting

¢ Most common cause of
“cryptogenic” cirrhosis
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Risk Factors for MAFLD

* Visceral obesity
* Hypertriglyceridemia
* Type 2 diabetes mellitus
— Insulin resistance
* Medications
— Tamoxifen, methotrexate, corticosteroids, amiodarone
* No apparent cause in 20-40%

— This number will decrease when we have a better
understanding of relevant genetic polymorphisms
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Prevalence' of Obesity Based on Self-Reported Weight and Height Among
U.S. Adults by State and Territory, BRFSS, 2022

B 20%-<25%

[] 25%-<30%

I 30%-<35%

B 35%-<40%

Bl 40%-<45%

Bl 45%-<50%

B 50%+

[ ] Insufficient data*
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Conditions Associated with MAFLD

Polycystic
Ovarian
Syndrome

Pancreatico-
duodenal Hypothyroidism
resection

Obstructive
sleep apnea

Hypopituitarism
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18% of patients with MASH have a similarly

affected first degree relative (Willner Am J Gastroenterol
2001)

Patients with NAFLD have a higher % of

relatives with cirrhosis than matched controls
(Abdelmalek 2006 Clin Gastroenterol Hep)

Conclusive studies are lacking

Systematic screening of relatives of patients
with MAFLD is not recommended
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Diagnosis of MAFLD

e Diagnosis of Exclusion
— Absence of alcohol excess

 Women <1-2 equivalents/d, men < 2-3/d

— AST and ALT < 10 times upper limit of normal
— No specific serologic markers

* Anti-smooth muscle and anti- nuclear antibodies
may be weakly positive

— Ferritin may be mildly elevated

TSIV I DI U MW WUV Y WY WMV WA IV W WY RTINS M M T

8-10 fl oz of
malt liquor or 3-4 fl oz of 2-3 fl oz of 15 fl oz of 1.5 fl oz shot of
12 fl oz of flavored malt 5 fl oz of fortified wine cordial, brandy or distilled spirits
regular beer = beverages such — tgpje wine — (suchassherry =  liqueur, or — = 0 2 & =  (gin, rum,
as hard seltzer or port; aperitif (a single jigger) tequnla vodka,
(shown in a 350z shown) 250z shown) gle jigg whiskey, etc.)
12 oz glass)
e 18 m 9 ! 5% I} Piedmont
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about 7% about 12% about 17% about 24% about 40% about 40%

alcohol alcohol alcohol alcohol alcohol alcohol




~20%- 25%

e Prevalence ~3-5%

- * Prevalence ~0.6-1%

' e Currently #1 OLT

I} Piedmont
*MAFLD can spontaneously improve even without intervention "c-:&l TRANSPLANT



Non-alcoholic steatohepatitis disease progression in
participants from the United States TARGET-NASH real world
longitudinal observational study

17% progressed to cirrhosis in 4 years.

Cumulative Incidence for Disease Progression from
NASH (F2-F3) to NASH Cirrhosis

100
—_ T 12
+ Cofsaf

Cumulative Incidence

o 1 12 18 24 3o B 42 4B 54 (=) 6& b 8 B4
Months
Palients-at-Fisk
703 =T} B30 573 527 480 438 a9 309 224 147 a7 56 24 4

.
r

Sartini C et al. EASL 2023

5 deaths included cardiac arrest, acute renal failure, 3 developed cirhosis with ESLD & died, 1 renal failure




Pre-screening criteria for NASH clinical trials

High

likelihood of
NASH and fibrosis

Age >40, well-controlled DM,
Intermediate likelihood obesity, HTN, FS kPa >7.0,
of NASH and fibrosis AST >20

Age <40, non-DM,
non-obese, FS kPa <7,
AST <20, NFS <-1.455,
FIB-4 <1.30

Low likelihood
of NASH and fibrosis

FS = FibroScan, NFS= NAFLD fibrosis score

'q .
Konerman et al, J Hepatol 2018 1--' P|edm0nt
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* General population-based screening for NAFLD is not advised.

* All patients with hepatic steatosis or clinically suspected NAFLD
based on the presence of obesity and metabolic risk factors should
undergo primary risk assessment with FIB-4

e High-risk individuals, such as those with T2DM, medically
complicated obesity, family history of cirrhosis, or more than mild
alcohol consumption, should be screened for advanced fibrosis.

* In patients with pre-DM, T2DM, or 2 or more metabolic risk factors
(or imaging evidence of hepatic steatosis), primary risk assessment
with FIB-4 should be repeated every 1-2 years

Rinella et al. AASLD Practice guidance on the clinical assessment and management of

nonalcoholic fatty liver disease. Hepatology 2023. AASLD.org r PiEdmont
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Ultrasound

Labs — FIB4

Fibroscan or US elastography
MR elastography

Sequential testing

Liver biopsy
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Fibrosis-4 (FIB-4) Calculator

The Fibrosis-4 score helps to estimate the amount of scarring in the liver. Enter the required values to calculate the FIB-4 value.

It will appear in the oval on the far right (highlighted in yellow).

Age (vears) AST Level (U/L)

X

FIB-4 = Platelet Count (10°/L)
ALT (U/L)

Interpretation:

Using a lower cuteff value of 1.45, a FIB-4 score <1.45 had a negative predictive value of 90% for advanced fibrosis
(I=shak fibrosis score 4-6 which includes early bridging fibrosis to cirrhosis). In contrast, a FIB-4 3,25 would have a
97% =pecificity and a positive predictive value of 85% for advanced fibrosis. In the patient cohort in which this
formula was first validated, at least 70% patients had values <1.45 or =3.25. Authors argued that these individuals

could potentially have avoided liver biopsy with an overall accuracy of 86%.

Sources

Sterling RK, Lissen E, Clumeck N, et. al. Development of a simple noninvasive index to predict significant fibrosis patients with

HIV/HCY co-infection. Hepatology 2006;43:1317-1325.
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Clinical Suspicion for Fatty Liver Disease

Primary Care or Non-Gl/Hepatology Care sment and

GOAL: Exclude advanced fibrosis in low-prevalence populations

Primary risk assessment, e.g., FIB-4 e
J delmalek, Manal F.4(@®
( FIB-4213 )
No Yes

FIB-4 > 2.67 e
Consider referral l

Persistent Gl/Hepatology Care

TALT and AST > GOAL: Identify/manage patients with ‘at risk’
NASH or cirrhosis

v

Reassess periodically: v
* FIB-4 every 1-2 years if
TZDMIpreI¥2DMyor 22 Secondary risk assessment « Review/perform primary/secondary risk assessment

metabolic risk factors Risk Level VCTE or ELF E « Consider additional stratification with MRE, cT1
« FIB-4 every 2-3 years if | LOW [<80 [ <77 ) g . ] 2
no T2DM and <2 14 Low risk Intermediate/
metabolic risk factors [ Intermediate  8-12  7.7-9.8 | B folllo highl risk
i > >9, LALY
All patients: l £k & o8 J oLIvassees I
« Cardiometabolic risk reduction and preferential use Consider liver biopsy

of meds with potential NAFLD benefit s Indeterminate NITs

« Ongoing assessment of alcohol intake - Diagnostic uncertainty
* Lifestyle management : : « Persistently T ALT and AST
Either Care Setting
Suspect cirrhosis

Biopsy Staging g?i;:j?l;:r?asg;ng.

* Reassess in 2-3 years * Reassess annually « Cirrhosis-based
« Consider pharmacotherapy ~ Management |

- .
"% Piedmont
Rinella et al. AASLD Practice guidance on the clinical assessment and management of TRANSPLANT
nonalcoholic fatty liver disease. Hepatology 2023. AASLD.org



Selective Drug Therapies

Pioglitazone?
Semaglutide (GLP1 agonists)

Resmitirom/VK2809 (THRB agonists)

Efruxifermin/Pegozafermin (FGF21
agonists)

Denifanstat (FASN inhibitors)
Combination therapies

— Semaglutide +?

I Piedmont
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A Resolution of NASH with No Worsening of Liver Fibrosis
(primary end point)

Odds ratio, 3.36 (95% Cl, 1.29-8.86)
| |

Odds ratio, 2.71 (95% Cl, 1.06—7.56)

100 I |
90 QOdds ratio, 6.87
(95% Cl, 2.60-17.63)
80+ P<0.001
70- l l
59

40

Percentage of Patients
w
o
1

17

Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

B Improvement in Liver Fibrosis Stage with No Worsening of NASH
(confirmatory secondary end point)

Odds ratio, 1.96 (95% Cl, 0.86—-4.51)
| |
Odds ratio, 1.00 (95% Cl, 0.43-2.32)
100+ I ]

90~ QOdds ratio, 1.42
(95% Cl, 0.62-3.28)
80 P=0.48

704 [ |

50 49

40-
30
20
10-

Percentage of Patients

Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

PN Newsome et al. N Engl J Med 2021;384:1113-1124.

™ Piedmont

TRANSPLANT




100~ -
T w0 OR0-28 1 OR1.97
= (95% Cl 0-06-1-24) (95% C1 0-56-7-91)
T GO p=0-087 - p=0-29
% | | I 1
8 405 7 (29%) 41 16 34%)
£ 5(21%)
2 207 5(11%) 7
&
o - -
Semaglutide Placebo Semaglutide Placebo
2-4 mg group group 2-4 mg group group

Improvement in liver fibrosis and no worsening of NASH (A) and resolution of
NASH (B) at 48 weeks

slide 28 qu Piedmont

Loomba R et al. Lancet Gastro and Hep. Vol 8, June 2023 W




Secondary end point: resolution of NASH
without worsening of fibrosis

End Point Placebo Lanifibranor Risk Ratio (95% Cl) P Value
percent of patients with response
Primary end point: reduction of =2 points E
in SAF-A score and no worsening |
of fibrosis :
Lanifibranor, 800 mg 33 48 —e—— 1.45 (1.00-2.10) 0.07
Lanifibranor, 1200 mg 33 55 —e— 1.69 (1.22-2.34)  0.007

Lanifibranor, 800 mg 22 39

Lanifibranor, 1200 mg 22 49

Secondary end point: improvement in fibrosis
stage of =1 without worsening of NASH

| 1.70 (1.07-2.71)

f———o—-1 2.20 (1.49-3.26)

w
~
0]

Lanifibranor, 800 mg 29 i 1.15 (0.72-1.85)
Lanifibranor, 1200 mg 29 48 ——6— 1.68 (1.15-2.46)
Composite secondary end point: resolution
of NASH and improvement in fibrosis
stage of =1
Lanifibranor, 800 mg 9 25 } © | 2.57 (1.20-5.51)
Lanifibranor, 1200 mg 9 35 I © { 3.95 (2.03-7.66)
I L B T T T T T S
06 038 1.0 20 30 40 6.0 80100

-

Placebo Better

-

Lanifibranor Better

SM Francque et al. N Engl J Med 2021;385:1547-1558.
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Fibrosis Improvement 21 Stage Without NASH Resolution! at Week 362
Worsening of NASH' at Week 362

30% - 80% -

24% 70% 63%

60% 4

60%

20% A
50% 4

1 4“;& A0% 4

30% - 26%
10%
20%

10% 4

0%

Placebo EFX 28mg EFX 50mg
Placebo EFX 28mg EFX 50mg n=46 n=38 n=42

n=57 n=46 n=50
" p<0.01, versus placebo (Cochran—Mantel-Haenszel test [CMH])

I Piedmont
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LS Mean Relative Percent Change From Baseline
in Liver Fat at Week 12
0%
-10%
-10%
-20%
-30%
A0 -
505
-60% -
70% -65%
Placebo EFX 50mg
N=10 N=16

“* p=0.001, versus placebo (ANCOVA")
! Analysis of Covariance

Source Data: MRI-PDFF Analysis Set (all subjects with baseline and on-study
measurements assessed by MRI-PDFF [N=26]); Topline preliminary data

" jPiedmont
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Akero. Symmetry phase 2, cohort D, data from akero.com



A Fibrosis Improvement =1 Stage without Worsening of NASH

Difference, 20 percentage points
(95% Cl, 5 to 35) P=0.008

Difference, 19 percentage points

50+ (95% Cl, 5 to 32) P=0.009
[ |
Difference, 14 percentage points
@ 407 (95% Cl, -9 to 38)
3
£ 30-
)
22
8 ,
S 204
3
§
8 104 7
---------------- B -
Placebo Pegozafermin,  Pegozafermin,  Pegozafermin,
(N=61) 15 mg Every Wk 30 mg Every Wk 44 mg Every 2 Wk
(N=14) (N=66) (N=51)

B NASH Resolution without Worsening of Fibrosis

Difference, 24 percentage points
(95% Cl, 10 to 37)

Difference, 21 percentage points

70+ (95% Cl, 9 to 33)
60 [ |
“| Difference, 35 percentage points
£ (95% Cl, 10 to 59)
g 509
£ 37
Tl ,,
&
s 30
8
Y 204
&
10+
Placebo Pegozafermin,  Pegozafermin,  Pegozafermin,
(N=61) 15 mg Every Wk 30 mg Every Wk 44 mg Every 2 Wk
(N=14) (N=66) (N=51)
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Resmitirom — Thyroid Receptor
Beta Agonist

MAESTRO-NASH (Primary Statistical Model)

Liver Bi at Week 52
NASH Ihsulminn Flbrnshlmpmmm
I i Mm I
Pilcﬂ:n[rr-a 8) Resmetirom 80 mg Resmetirom 100 mg Placebo (n=318) Resmetirom 80 mg anﬂh:ln Wlw
{r=316) (r=321) (n=318)
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e Lifestyle modifications

* Optimize management of co-morbidities

e Surveillance with non-invasive testing

* GLP-1 agonists when clinically indicated for other indications
* Consideration for clinical trials when F2-F4

™ Piedmont
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48 y/o obese male with new diagnosis of Type 2 diabetes comes for intake
assessment and management. He drinks 2 glasses of wine per night.
Labs show: ALT 49, AST 52, thili 0.9, plts 184K, fasting glu 146, hgb
alc 7.6%. Heis on no therapy. He reports his mother had a liver
transplant at age 64 for unknown reasons. An ultrasound is performed
showing a large fatty liver. Which next best test is likely to help predict
his risk for underlying liver fibrosis.

A. Liver biopsy
B. Fibroscan
C.FIB4

D. MR elastrography

« Answer: C. FIB4 can be calculated from the labs provided above and
IS an easy assessment of liver fibrosis risk. Sequential testing of 2
fibrosis assessments is recommended when FIB4 > 1.3 and or
multiple metabolic risks factors, obesity and DM type 2 in this case. So
the best answer would have been FIB4 plus fibroscan if that was a
choice. MRE is also a correct answer but no the cheapest or most
available option. Liver biopsy is no longer recommended unless
concerns for other liver disease or discrepancy in non-invasive testing
results.

™ Piedmont
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A 64 y/o long standing type 2 diabetic male, now well controlled, comes to you
for follow up. He is on metformin and an insulin pump. Hgbalc is 6.4%. His
BMI is 34 and is gaining weight over the last 3 years, now has gained 34 Ibs
in 3 years. His LDL is 114 on atorvastatin 20mg daily. A FIB4 was
performed showing 1.94. A fibroscan is performed at an open access center
with the result of 10.3 Kpa (Stage 3 fibrosis) and a CAP score of 310
(marked/severe steatosis). Which of the following agents could be
considered to help manage his medical issues?

A. Metformin dose increase

B. Pioglitazone

C. Semaglutide SC

D. Simvastatin

E. Vitamin E
Answer: C. There are no currently approved therapies directed at the liver fibrosis for
MASH and no approved therapies for fatty liver disease. However, there are agents
approved for use in the co-morbidities associated with MASH and should be
considered in patients appropriately selected. Semaglutide is indicated in this patient
for both obesity and diabetes. In addition, semaglutide has been associated with
reduction in liver fat content. Metformin has not been shown to reverse fibrosis in
MASH. Pioglitazone has shown limited MASH fibrosis improvement in some studies
but it's beneficial effect can be counteracted by the adverse effect of weight gain.
Patient is on a statin. Vitamin E has some data supporting its use but not
recommended in this patient given possible association of stroke and prostate cancer
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Thank you!
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