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The global burden of MASLD is increasing and linked
to the pandemic of obesity
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Prevalence of
MASLD (%) 70.0 75.3
Prevalence of
33.5 33.7
: . MASH (%)
Regional prevalence shows some variation \ J \ J
+ MASLD ranges from 25.1% (Western Europe) to 44.4% (Latin America)
\ MASH ranges from 4.0% (Western Europe) to 7.1% (Latin America) JAN )

*MASLD prevalence in general population (>20 years) from 1990 to 2019. MASH prevalence was calculated by multiplying the prevalence of MASH in MASLD patients with the
prevalence of MASLD in the general population. MASLD, metabolic dysfunction-associated steatotic liver disease; MASH, metabolic dysfunction-associated steatohepatitis; T2D,
type 2 diabetes. 1. Younossi et al. Hepatology 2023;77:133; 2. Quek et al. Lancet Gastroenterol Hepatol 2023;8:20.
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NASH/MASH- A 10 year report card!

Only incremental changes in approaches to identify cases

Suspected NAFLD

(Hepatic steatosis on imaging

+ elevated serum ALT levels)
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Evaluate alcohol
consumption

Confirmation of NAFLD
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Exclude alternate
causes of TALT levels

[ Risk stratification for liver-related outcomes]
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Low-risk profile
* BMI <29.9
* Age <40 years

syndrome features
* Noninvasive fibrosis
estimation®:
* FIB-4 <1.30
* APRI <0.5
o NFS <-1.455
« Fibroscan® <5kPa*

* No T2DM or metabolic

Intermediate-risk profile
* BMI >29.9
* Age >40 years
¢ Multiple features of the
metabolic syndrome
¢ Noninvasive fibrosis
estimation®:
* FIB-4 1.30-2.67
* APRI 0.5-1.5
* NFS -1.455-0.675
e Fibroscan® 6-11 kPa*

1

1

High-risk profile
» AST level >AST level
¢ Platelets <150,000
* Noninvasive fibrosis
estimation*:
* FIB-4 >2.67
* APRI >1.5
* NFS >0.675
¢ Fibroscan® >11kPa*

as risk factors evolve

Follow and reassess patient

While Resmetirom is now approved conditionally, itis expensive and there is no access to drug globally

{ Consider liver biopsy ]

Nature Reviews | Gastroenterology & Hepatology

Consider liver biopsy or
confirmatory testing for

cirrhosis such as magnetic

resonance elastography

<1.

Type 2 diabetes
or

obesity + 21 cardiometabolic risk factor(s)

or

persistently elevated liver enzymes

FIB-4*
——J h
1.3-2.67 >2.

)

VCTE

or alternative test*** J

[

j <8.0 kPa
Intensified management
of comorbidities**

re-assess FIB-4
at<1 year

[

Re-assess FIB-4
every 1-3 years

| &

FIB-4 FIB-4
<13 21.3

[

T
28.0 kPa

L»[ Hepatology referral j

Diagnostic work-up and management plan for
liver-related outcomes

Intensified management of comorbidities (in a
multidisciplinary team)

While many drugs are in development, they are also likely to be expensive and will face similar issues related to acc

Rinella and Sanyal, Nature Reviews Gl/Hep 2016; 13:196-28ASL guidelines 2024
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In the meantime, the burden of
MASLD and MASH continue to risel

Global trends for MASLD and MASH continue to rise as well

US Data Comparison of 2017 & 2022 Forecasts
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Razawi et al, AASLD 2023







An analysis of why progress has been slow

HCV-a case study

* No issues with nomenclature
» Case definition unambiguous

 Major advances in point of care testing
» Clear guidelines present
» Value proposition well established

* Not confounded by comorbidity profiles
and their role in the liver disease

Barriers for progress in MASH

Nomenclature still debated by some

Case definitions based on histology which
is not used by 90%+ of practicing providers
worldwide

Lack of tools to identify patients
everywhere

Unclear when to start screening, how often
to repeat

Value proposition of early detection not
established

Common perception that treating obesity
and diabetes will fix the problem

S S LI at VC U




Establishing research priorities- focus on point of care testing

without breaking the bank!

Nomenclature is still debated!

* Do we have tools we can afford that can
be used everywhere?

e Screen for fat or fibrosis?

* Diagnostic criteria unclear for primary care
implementation?

* Isitcurable?
 What age to start screening?

* Managing cost

Combined diagnostic/prognostic tool
* A marker for steatosis

* A marker for injury/fibrosis

Point of care tests:
e Lab based

» * True POCT (blood spot, exhaled breath)
 Wearable assessment, algorithms

Point of care US:

» ¢ Cost
* Portability

Establish repeatability, reproducibility, analytic robustness upfront

SSLI at VCU



Establishing research priorities- case definitions should be fit
for purpose, widely deployable and lead to actionable care
pathways

* Nomenclatureis still debated!

e Do we have tools we can afford that can be
used everywhere?

. S for fat or fibrosis?
creent1or tat or rIDrosiIs e MUSTBE BASED ON:

* Clinical criteria

* Simple NIT criteria

* NITs that can be implemented at scale globally
e COSTis animportant consideration!!

 Diagnostic criteria unclear for primary
care implementation?

e |sitcurable/containable?
* What age to start screening?

e (Care atwhat cost?-

i SSLI at VCU




Case definitions must be actionable in the field globally

Disease Disease
Development trajectory

l 1

Cirrhosis Qutcomes

|

l

birth
I T
Fat in liver Endotypes
Metabolic dysfunction - Activity
- Fibrosis
- Blood flow
- Function

1

Structure
Function
Blood flow

death
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Making the case for FIB-4 for a key public health strategy for

global purposes

CBC/platelets + Hepatic panel
Widely available

Surrogate for fibrosis a key
prognostic marker

Associated with prognosis

Change in FIB-4 further linked to
prognosis

Linked to outcomes in general
population and in known
diseased populations

Rate per
Person years

Deaths *

Liver events *
MACE *
HCC *

Included Using FIB4 and/or

LSM Criteria

(il Class A Class B Class C
(n=554) (n=536) (n=846)
Fib4<1.3 Fib4 1.31-2.6 =Y/ PPN

0.07 0.42
0.21 1.32
0.83 1.60

0 0.07

Sanyal et al, CGH 2023
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FIB-4 predicts key clinical outcomes in obese

populations and/or type 2 diabetes

Liver events

1 10-year cumulative incidence:
High FIB-4 = 15%
Indeterminate FIB-4 = 3%
Low FIB-4=1%

|—

0-0 25 50 75 10-0
Years

1864 1289 994 730 207
ndeterminate FIB-4 13,129 11,610 10,001 8095 2710
ow FIB-4 29,285 27816 25,928 22,537 8281

Changes over time

Baseline FIB-4 risk category
High  Indeterminate  Low
->2:67 -1.30-2:67 —<1-30
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12-month change in FIB-4
HR (95% CI)
Baseline FIB-4
category 1-unit FIB-4 increase | 1-unit FIB-4 decrease
High FIB-4 24-27 (16-98-34-68) | 10-90 (7-90-15-05)
Indeterminate FIB-4| 4-48 (3-36-5-98) 1-67 (1-22-2-29)
Low FIB-4 248 (2:04-3-02) 0-40 (0-33-0-49)

Total study population (n=44,481)

Anstee et al, Lancet Regional Health-Europe, Vol 36, Jan 2024

mortality

o 10-year cumulative incidence:
High FIB-4 = 61%
Indeterminate FIB-4 = 37%
Low FIB-4 = 13%

0:0 25 5:0 75 10-0
Years

1931 1440 1091 799 223
13,180 11,710 10,119 8224 2761
29,333 27,892 26,027 22,650 8343




It is time to rethink therapeutic approaches and public facing
messaging!

Nomenclature is still debated!

Do we have tools we can afford that can be
used everywhere?

Screen for fat or fibrosis?

Diagnostic criteria unclear for primary care
implementation?

Is it curable/containable?
What age to start screening?

Care at what cost?- what has to be given
up to make room for these costs?

Excellent therapeutics are here and more are on their way

COST is an important consideration!!

SSLI at VCU



Percent Change in Body Weight (%)

Percent Change in Body Weight (GZBF NAFLD Addendum)

-30.

New therapeutics bring promise of massive weight loss and
even wiping out MASLD without significant fibrosis

Week

Jastreboff et al, N Engl ) Med 2023; 389:514-526

Treatment Groups @
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Liver Fat Content <5%

Sanyal et al, Nature Medicine, June 2024
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Therapeutics must focus on prevention of serious disease
and not just on treatment of serious disease

Lifestyle
intervention for all

Diet

Physical activity
Sleep

Mental health

Comorbidity care
for all

Obesity
T2DM

Heart disease
Vascular
disease
Cancer
screening

TOP DOWN APPROACH

» HCC surveillance

» Vaccinations

« Evaluate for clinically significant portal hypertension
* Carvedilol
* Endoscopic variceal ligation as indicated

! * Monitor MELD- refer to transplant center

to liver outcomes _I« Evaluate and manage frailty/sarcopenia

» Treat decompensating events

Prognosis related

High
Main risk is liver-related followed by
Cardiometabolic outcomes MANY OPTIONS FOR MID LEVEL RISK STRATA
» Resmetirom (thyroxine B receptor agonists)
« Vitamin E and pioglitazone

Moderately increased risk * GLP-1based Rx

(main risks are cardiometabolic, cancers, liver) i

BOTTOM UP
Low liver risk APPROACH
Main cause of death: cardiometabolic, cancers * Rxunderlying obesity,
T2DM and cardiac
risks

Shah and Sanyal, in press, 2024
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Establishing the value proposition of therapy has to be

rethought!

 Nomenclature is still debated!

* Do we have tools we can afford that can be
used everywhere?

e Screen for fat or fibrosis?

* Diagnostic criteria unclear for primary care
implementation?

e |sitcurable/containable?
 Whatage to start screening?

* Care at what cost?- what has to be given
up to make room for these costs?

Focus on Prevention and Reversal of early disease

Focus on multi-organ targeted therapeutics

SSLI at VCU



Value proposition of therapeutics- moving from MASLD to metabolic
medicine- need well done medical economic models and to test economic
hypotheses in real world trial settings

Diet-induced obesity

Metabolic stress
Systemic inflammation and fibrosis

Y

Pancreas
(T2DM)

Arteries Heart
(Hypertension, (HFPEF)

CVDN,C'AD, PVD) \)9

Each end organ disease is a competing threat to life- need to treat common biological drivers to reduce
burden of care, care fragmentation and cost of care

CAD, coronary artery disease; CKD, chronic kidney disease; CVD, cerebrovascular disease; CVS, cardiovascular system; HFPEF, heart failure with preserved ejection fraction; PVD, peripheral vascular disease; T2DM, type 2
diabetes mellitus, MASLD= metabolic dysfunction associated steatotic liver disease.



Current medical training and practice largely focuses on diagnosis and
treatment of clinically obvious disease |

Clinically Clinically
silent obvious

Heart/Vascular disease
$229 billion

Beta cell failure

Metabolically (T2DM)
Healthy unhealthy S 327 billion
adiposity NASH
S 32 billion
CKD
S 87.2 billion

Cost data from CDC
] SSLI at VCU




Takeaways- a global view

Staying alive- the greatest human safety concern

¥

Accept metabolic health related disorders as a human
safety threat AND MASLD as an integral part of
metabolic dysfunction

Develop simple, robust clinical-NIT based case
definitions that lend themselves for broad clinical-
epidemiological application- don’t make perfect the
enemy of the good!

Challenge Biotech/Device manufacturers to develop
point of care tests

Leverage common biology across key metabolic
disease related organ disease for integrated therapeutic
approaches

Thank you for your attention
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