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Before we start...

The study participants had no prior history of

’REPRIEVE i i i
% m)NationalInstitutesofHeaIth atherosclerotic  cardiovascular  disease and had

Y e Vacctlar Evem Y Turming Discovery into Heslth comorbidities and laboratory values (including cholesterol
and triglyceride levels) consistent with low to moderate
NEWS RELEASES CVD risk — a population that would not normally be

advised to take statins.

Tuesday, April 11, 2023

Daily statin reduces the risk of cardiovascular disease in ()
people living with HIV, large NIH study finds

At its most recent meeting, the board recommended that
the study should be stopped early because the statin was

" already showing a clear benefit. Participants who took
C'SAI pitavastatin had a 35% lower risk for major
FONDAZIONE % ASIA cardiovascular events, making it unethical to keep some

participants on the placebo.



NAFLD as a multisystemic state involved in immuno-metabolic
pathways of cardiometabolic and endocrine conditions
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Byrne CD, Targher G. J Hepatol 2015,62:547—-64



Non-Alcoholic Fatty Liver Disease (NAFLD)

Spectrum of NAFLD

Often associated with components of the metabolic syndrome:

NAFLD is defined as:
- hepatic steatosis involving > 5% of hepatocytes
- often associated with components of metabolic syndrome
- exclusion of both secondary causes and of alcoholic fatty liver disease
(defined as a daily alcohol consumption 2 30 g for men and 2 20 g for
women)
Non-Alcoholic SteatoHepatitis (NASH)
« Early NASH: no or mild (FO-F1) fibrosis
+ Fibrotic NASH: significant (2 F2) or advanced (2 F3, bridging) fibrosis
* NASH-cirrhosis (F4)
+ HCC (can occur in the absence of cirrhosis and histological evidence of
NASH)
Most common concurrent diseases
+ AFLD-alcoholic fatty liver disease
* Drug-induced fatty liver disease
+ HCV-associated fatty liver (GT 3)

Diagnosis

Ultrasound is the preferred first-line diagnostic procedure for imaging of
NAFLD

Whenever imaging tools are not available or feasible, serum biomarkers
and scores are an acceptable alternative for the diagnosis

Where available and in experienced centres, transient elastography with
controlled attenuation parameter could be used to diagnose HIV-associ-
ated NAFLD, although no optimal cut-off has been established yet

A quantitative estimation of liver fat can only be obtained by MRS as well
as MRI-PDFF. This technique is of value in clinical trials and experimental
studies, but is expensive and not recommended in the clinical setting.
NASH has to be diagnosed by a liver biopsy showing steatosis, hepato-
cyte ballooning and lobular inflammation



NASH: a histological diagnosis

 Liver biopsy is essential for the diagnosis of NASH
* Clinical, biochemical or imaging measures cannot distinguish NASH
from steatosis

Recommendations

NASH has to be diagnosed by a liver biopsy showing A 1
steatosis, hepatocyte ballooning and lobular inflammation

Fibrosis
4 Steatosis

Non-invasive tests \(\»
Ballooning

Lobular inflammation
EASL—EASD—EASO CPG NAFLD. J Hepatol 2016



Gastroenterology
Volume 149, Issue 2, August 2015, Pages 389-397.e10

Liver Fibrosis, but No Other Histologic Features,
Is Associated With Long-term Outcomes of
Patients With Nonalcoholic Fatty Liver Disease

Paul Angulo *, David E. Kleiner 2 &, Sanne Dam-Larsen *, Leon A, Adams *, Einar S. Bjornsson *, Phunchai
Charatcharoenwitthaya é, Peter R. Mills 7, Jill C. Keach #, Heather D. Lafferty 7, Alisha Stahler #, Svanhildur
Haflidadottir °, Flemming Bendtsen *°
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Journal of Hepatology
AN Volume 67, Issue 4, October 2017, Pages 801-308

ELSEVIER

Research Article

Hepatic steatosis progresses faster in HIV mono-
infected than HIV/HCV co-infected patients and
is associated with liver fibrosis

Thomas Pembroke !, Marc Deschenes *, Bertrand Lebouché !, Amine Benmassaoud *, Maida Sewitch ?, Peter
Ghali !, Philip Wong !, Alex Halme *, Elise Vuille-Lessard ?, Costa Pexos ?, Marina B. Klein !, Giada Sebastiani ' &
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NAFLD vs. MAFLD

NAFLD
(non-alcoholic fatty liver disease)

All patients
attendig MHMC

l

Patients who
underwent TE

Exclusion of HBV, HCV
| co-infection and
hazardous alcohol
intake

MALFD

(metabolic associated fatty liver disease)

Hepatic steatosis in adults
(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

[ Overweight or obesity ] [ Lean/normal weight ] -
(defined as BMI 225 kgim® in (defined as BMI <25 kg'm? in Caucasians
Caucaslans or BMI 223 kg'm? In Aslans) or BMI <23 kg/m In Aslans)

~

If presence of at least two metabolic risk abnormalities:

+ Waist circumference 2102/88 cm in Caucasian men and women (or 280/80 cm in Asian men
and women)

+ Blood pressure =130/85 mmHg or specific drug treatment

* Plasma triglycerides 2150 mg/dl (21.70 mmol/L) or specific drug treatment

* Plasma HDL-cholesterol <40 mg/dl (<1.0 mmol/L) for men and <50 mg/dl (<1.3 mmol/L) for
women or specific drug treatment

* Prediabetes (i.e., fasting glucose levels 100 to 125 mg/di [5.6 to 6.9 mmolL], or 2-hour post-load
glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol])

+ Homeostasis model assessment of insulin resistance score 2.5

+ Plasma high-sensitivity C-reactive protein level >2 mg/L

. J

MAFLD
(Metabolic dysfunction-associated fatty liver disease)

Eslam M. JHepatol.2020;73(1):202-209
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Prognosis of MAFLD vs. NAFLD and implications for a nomenclature change
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w
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Wong VW, Lazarus JV.. J Hepatol. 2021;75(6):1267-1270.



Metabolic dysfunction and not just fatty liver associated with HCC

PELUSI €1 AL
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e 2611 Italian patients cured of (A:;S P gm% Nom- o
chronic HCV infection with " 1
direct antiviral agents and § %0 % 50
advanced liver fibrosis, M e S | e
without HBV/HIV, e - e T e e )
transplantation and negative § . ﬁ“—ka ke g i e
for hepatocellular carcinoma o i
(HCC) history i

0 10 20 30 40 50 0 10 20 30 40 50
L Age 61-4 'I_' 11.8 yea I's (C:! 1004"?\ ' | us-omy L T T SH— ;S[-)onlwf
-only ", -only
¢ 63.9% males : %lt : R,
i 95 Non-MD/US g5 o
 Median follow-up 34 (24— ;g- T §
5 i 2
40 months). - 4 5
- p=0.0008 at log-rank n 2 gs p=0.12 at log-rank N
0 10 20 30 40 50 0 10 20 30 40 50
Follow-up months Follow-up months

Pelusi S, NAVIGATORE-Lombardia Network. Liver Int. 2023.
doi: 10.1111/liv.15577.



b UniSﬁR CAP and metabolic profile worsening post-SVR in HCV-HIV people as a sign 615
N of steatosis

F Siribelli Alessia?, Ceccarelli Daniele?, Galli LauraZ, Morsica Giulia2, Lolatto Riccardo?, Bertoni Costanza', Castagna Antonella', Uberti-Foppa Caterina’, Hasson Hamid?
1Vita-Salute University, Milan, Italy. 2Unit of Infectious Diseases, San Raffaele Hospital, Milan, Italy

In the HIV-HCV coinfected population who
reached SVR after DAAs, a significant increase of

CAP and lipid parameters was observed during a
long-term follow-up.

Figure 1. Mean annual percent changes (95% Confidence Interval) of CAP and metabolic parameters

Raw Change in Tetal Chaleskerol (mgimL)
Raw Change in Fasting Ghacose (mg/ml)

Follow-up (years)
HCVW 1a 1

Raw Change in CAP

Raw Changs in LDL choksterol (mgiml )

e | O TN ot ra— Sirbelli A, poster 615, CROI 2023




Increased all-cause mortality with metabolic dysfunction-associated
fatty liver disease in the United Utates

US adults from the third National Health and Nutritional Examination Survey
23.2 years follow-up

All-cause mortality
HR 1.33 (95% CI 1.22-1.44)

Cardiovascular mortality _

HR 1.24 (95% CI 1.01-1.51)

All-cause mortality
HR 2.00 (95% CI 1.49-2.69)

—

»  Advanced fibrosis

All-cause mortality
HR 1.17 (95% CI 1.06-1.28)

Cardiovascular mortality
HR 1.09 (95% CI 0.88-1.35)

All-cause mortality
HR 1.45 (95% CI 0.95-2.21)

NAFLD

Kim D, J Hepatol. 2021;75(6):1284-1291.



Implications for redefining fatty liver disease from a patient perspective

Reduce stigma

Reduce
trivialisation

Improve patient
awareness

Increase
allocated
funding

Reduce
confusion

Change from

NAFLD to MAFLD

Improve health
policy actions

Increase patient
organisations

Increase public
attention

Multidisciplinary
model of care

Shiha G et al, Lancet Gastroenterol Hepatol 2020

For patients, policy makers, health
planners, donors, and non-
hepatologists, the new acronym
MAFLD is clear, squarely placing the
disease as a manifestation of
metabolic dysfunction and improving
understanding at a public health and
patient level.

The authors from representative
patient groups are supportive of this
change, particularly as the new
acronym is meaningful to all citizens as
well as governments and policy
makers, and, above all, is devoid of
any stigma.
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NAFLD in HIV

NAFLD is frequent in people living with HIV in absence of viral hepatitis coinfection

NAFLD General
population
NASH

Fibrosis

4%

HIV

35%

10%

15%

P

Prolonged ART Use

= Hepatotoxicity

= Oxidative stress

=  Mitochondrial dysfunction

HIV Direct Effects

= Hepatocyte apoptosis
=  Kupffer cell infection
= HSC activation

{ Immune activation

People with HIV

Metabolic Factors

= Abdominal obesity
= Diabetes

= Dyslipidemia

=  Hypertension

Patient-Related Risk Factors
= Age/Sex/Ethnicity

= Diet (fructose), lack of
physical exercise

=  Gut dysbiosis J

Factors Unique to HIV

1. Younossi. J Hepatol. 2019;70:531. 2. Cervo. Curr HIV/AICS Rep. 2020;17:601.
3. Pembroke. J Hepatol. 2017;67:801-808. 4. Kabbany. Am J Hepatol. 2017;112:581.

Classical Factors



PRACTICE GUIDANCE

AASLD Practice Guidance on the clinical assessment and
management of nonalcoholic fatty liver disease

) Rinella, Mary E.%; () Neuschwander-Tetri, Brent A.%; Siddiqui, Mohammad Shadab?; () Abdelmalek, Manal F.%;{
Caldwell, Stephen?; () Barb, Diana® () Kleiner, David E.”; {) Loomba, Rohit®

Author Information®

Hepatology 77(5):p 1797-1835, May 2023. | DOI: 10.1097/HEP.0000000000000323

GENERAL RECCOMENDATIONS

General population-based screening for NAFLD is not advised

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

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

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

PLWH are not identified as the population at risk!!!



Investigated agents for

NAFLD/NASH treatment and LEGEND
their therapeutic target

Additional features involved in
pathogenesis of NAFLD/NASH in
PLWH and their evolution over time

!

\ - decrease over time
€ - unchanged over time
7 -increased over time

HIV

 Boosted Pl-induced insulin resistance ; First generation NRTI-induced oxidative stress %; INSTl-induced weight gain

ART ~ Mitochondrial toxicity induced by first generation NRTIS >
~ Cumulativeexposuretod-drugs™

~ Obesity 7jInadequate diet /;Sedentary lifestyle /; Geneticfactors &>

HIV patient = obesity ZGeneticfactors €3
- Geneticfactors&>

Tinve : Early : Linod h iated I ' >

Pre-ART 3 podystrophy associate Weight gain associated
era ART era with the use of Pl and NRTI Introduction of INSTI class

with INSTluse  Guaraldi G. Hepatology 2020



Prevalence, Predictors, and Severity of Lean & ~
Nonalcoholic Fatty Liver Disease in Patients Living “lDb~\ _— ,

With Human Immunodeficiency Virus

Adriana Cervo, Jovana Milic, Giovanni Mazzola, Filippo Schepis, Salvatore Petta,
Thomas Krahn, Bertrand Lebouche, Marc Deschenes, Antonio Cascio, Giovanni Guaraldi,
Giada Sebastiani

Clinical Infectious Diseases, Volume 71, Issue 10, 15 November 2020, Pages e694-e701,

e 1511 HIV mono-infected patients: 54.7% lean
* Prevalence of NAFLD and liver fibrosis in lean patients were 13.9% and 5.5%, respectively.

* NAFLD affected 24% lean vs. 59% overweight/obese patients (p<0.001)

Lean (n=867, 57.4%) Overweight (n=473, 31.3%) Obese (n=171, 11.3%)

0

= No NAFLD-No
Fibrosis

= NAFLD without
fibrosis

m NAFLD with fibrosis

m Fibrosis without
NAFLD




CLINICAL SCIENCE

. : : . NAFLD with fibrosis predicts frailty three times better than
Liver steatosis and nonalcoholic fatty liver

disease with fibrosis are predictors of frailty in multimorbidity.
people living with HIV Multivariate Logistic Regression for Frailty
Milic, Jovana®®; Menozzi, Valentina®; Schepis, Filippod; Malagoli, Andrea®; Besutti, Giulia®; Franconi, [ T
lacopo® Raimondi, Alessandro®; Carli, Federica®; Mussini, Cristina?; Sebastiani, Giada®; Guaraldi,
Giovanni® Author Information © 776 2.46 (1.53-4.01) <0.01
AIDS: November 01, 2020 - Volume 34 - Issue 13 - p 1915-1921 MMorbidities i —
doi: 10.1097/QAD.0000000000002650
1.65 (0.99-2.74) 0.05
T2DM - o —
Almost 70% of PLWH with NAFLD with fibrosis are
. 9.19 (5.17-16.76) <0.01
frail. F+ S+
1.95 (1.03-3.66) 0.04
100% F+ S- 1
-1.76%
90%
2.12 (1.3-3.45) <0.01
80% F-S+ —
70%
0.55 (0.35-0.86) 0.01
60% Gender Male -1 @@=
50%
1.03 (1-1.06) 0.1
0% Age -
72.07%
30%
20%
31.03% T |
10% 0 5 10 15
0% OR
NAFLD NAFLD with fibrosis . . . . .
1c 0025 02604 ms0.4 I NAFLD with fibrosis as a multisystemic construct exceeds the

construct of multimorbidity, defined as sum of single co-
morbidities.
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Diagnostic Flow-chart to Assess and Monitor Disease Severity in Case of Suspected

NAFLD and Metabolic Risk Factors

PLWH at risk of NAFLD

I (any among obesity, metabolic syndrome, persistent elevation of ALT, exposure to d-drugs) I
2 | NAFLD suggested by
% ultrasound
Re-assess risk periodically (2-5
years depending on clinical risk)
Determine risk of advance
fibrosis
Calculate FIB-4  or NALD
fibrosis score
FIB-4 Higher cut-offs,
<2and<0.12
<1.3 1.3102.67 > 2.67 shotld ke tead
NFS for persons
< -1.455 -1.455 to > 0.675 s i
0.675
LOW RISK <95 ELF test' " >95 HIGH RISK
of advanced or or or of advanced
fibrosis <4 <78Kpa <+ ARFI —® >78Kpa —™ fibrosis
Elastography ' /Fibroscan or invalid
scan
Manage within the clinic Manage in Hepatology clinic
- Assess cardiovascular risk - For assessment of liver disease
- Consider statin - For management of advanced fibrosis
- Diabetes/Alcohol/Hypertension

- Weight loss - HCC screening and management

- Screening and treatment for portal hypertension

These recommendations are largely inspired by the EASL-EASD-EASO Clinical Practice Guidelines for the Management of Non-Alcoholic Fatty Liver Disease: European Assoclation for the Study

of the Liver (EASL), European Association for the Study of Diabetes (EASD) and European Association for the Study of Obesity 15

NAFLD, Non-alcoholic fatg‘y liver disease
FIB-4 = Age ([years] x AST [U/L))/ ([platelet [10%L)) x ALT [W/L))

NFS, Non-alcoholic fatty liver disease Fibrosis Score = -1.675 + 0.037 x age (years) + 0.094 x BMI (kg/m?) + 1.13 x impaired fasting glucose/diabetes mellitus
ratio-0.013 x platelet (x10°)-0.66 x albumin(g/dL)

(yes=1/no=0) + 0,99 x AST/ALT

ELF™ test, Enhanced Liver Fibrosis Test is a blood test that provides an estimate of liver fibrosis severity by measuring Hyaluronic Acid (HA), Amino-terminal propeptide of type |l procollagen

(PIIINP), Tissue inhibitor of metalloproteinase 1 (TIMP-1)
ARF| elastography, Acoustic Radiation Force Impulse



Male, 56 years

~ HIV history

CDCA

Nadir CD4 = 296 c/uL
HIV duration: 13 years
Current CD4 = 1285 c¢/uL
CD4/CD8 =1.7

HIV therapy

DTG/3TC + MVC
Exposure to d-drugs: NO

Anthropometrics and lifestyles

BMI = 27 kg/m?2

Waist =94 cm

No lipodystrophy
Moderate physical activity
Diet: 2100 Kcal

Daily protein intake: 107g

Male, 56 years

HIV history

- CDCA

- CD4 nadir =342 c/uL

- HIV duration: 14 years
- Current CD4 = 651 c/puL
- CD4/CD8 =0.76

HIV therapy
- DTG/3TC

- Exposure to d-drugs: NO

Anthropometrics and lifestyles
- BMI =38.8 kg/m?

- Waist =128 cm

- Central adiposity

- Moderate physical activity

- Diet: 2050 Kcal

- Daily protein intake: 77g



Male, 56 years

~ Co-morbidities

Hypertension
Dyslipidaemia
NAFLD

Geriatric assessment and
PROs

Frailty index = 0.03
Quality of life = 84.7%
Self-rated health =9/10

Male, 56 years

Co-morbidities

- Hypertension

- Dyslipidaemia

- Diabetes mellitus
- Obesity

- NAFLD

Geriatric assessment and

y PROs

- Frailty index = 0.26
- Quality of life = 100%
- Self-rated health = 10/10



PLWH at risk of NAFLD"

(any among obesity, metabolic syndrome, persistent elevation of ALT, exposure to d-drugs)

_ NAFLD suggested by -
AST =20 ultrasound AST =30
ALT =21 ALT = 26
Dyslipidaemia, HTN l Obesity, diabetes

Determine risk of advance
fibrosis

v

Calculate FIB-4" or NALD
fibrosis score’

v

FIB-4
FIB-4 = 0.98 =13 13t02.67 > 261 FIB-4 = 1.45
Stiffness = 4.8 kPa NFS = 0.344 NFS NFS = 2 Stiffness = 17 kPa
(FOF1 fibrosis) <-1.455 -1.455to > 0.675 (F4 — cirrhosis)
CAP =298 dB/m 0.675 CAP =364 dB/m
(severe steatosis) / l \ (severe steatosis)
LOW RISK <95 ELF test™ >95 HIGH RISK
of advanced or or or of advanced
fibrosis <*—— <78Kpa *—— ARFI —®» >78Kpa —® fibrosis
Elastography"//Fibroscan or invalid
scan
Manage within the clinic Manage in Hepatology clinic
Manaement - Assess cardiovascular risk - For assessment of liver disease Manaement
- ASCVD 6.6% ~ - Consider statin - For management of advanced fibrosis -  Referral to
- Diabetes/Alcohol/Hypertension - Screening and treatment for portal hypertension

- Weight loss

Hepatology

- Weight loss - HCC screening and management
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From NAFLD to MAFLD: implications of change in terminology in PWH

Objective: to characterize MAFLD in comparison to NAFLD and to determine
prevalence and predictors of both conditions in PWH

1947 PWH analysed

* Prevalence of overweight and diabetes
was 49.5% and 23.4%.

 NAFLD was diagnosed in 618/1714
(36.1%) PWH, after excluding PWH with
significant alcohol intake (1.8%), HBV
(1.2%), HCV (9.2%).

NAFLD
135 (6.9%)

. . NAFLD
 MAFLD was diagnosed in 648 (33.3%)
PWH NAFLD prevalence (36.1% of 1714 PWH) _
: MAFLD prevalence (33.3% of 1947 PWH)
MAFLD - T2DM

MAFLD - lean (BMI <25)
Guaraldi G et al. CROI 2022 P.521 — cross sectional



From NAFLD to MAFLD: implications of change in terminology in PWH

Liver fibrosis was
associated with MAFLD
with diabetes or BMI>25
kg/m?2.

Longer time since HIV
diagnosis was associated
with lean MAFLD and
MAFLD with BMI >25
kg/m?2.

Male sex, higher CD4 cell
count and triglycerides

were associated with
NAFLD/MAFLD overlap.

Age 1

Gender 1

HIV duration 1
asinh(CD4 Nadir) 1
asinh(CD4 Abs) 1
log(HDL) 1
log(Triglycerides) -
Total Cholesterol 4
fibrosis 1

BMI 1

Age 1

Gender 1

HIV duration -
asinh(CD4 Nadir) 1
asinh(CD4 Abs) 1
log(HDL) 1
log(Triglycerides)
Total Cholesterol -
fibrosis 1

BMI 1

NAFLD MAFLD Obese DM
| |
? ?
L . ! =
I I 4.26 (1.28 — 14.18), p=0.018
9 19 1.14 (1.08 - 1.21), p<0.001
4 - - e
1 — :
——t —e
— — . a—
1 I
I ! 2.97 (1.35 - 6.50), p=0.007
-1 0.89 (0.81 — 0.98), p=0.018 : v+ 1.52(1.38 — 1.67), p<0.001
AFLD Lean NAFLD MAF
| |
™ ?
: : 2.38 (1.46 — 3.87), p<0.001
o+ 1.13 (1.01 — 1.26), p=0.030 o
TR I 1.92 (1.24 — 2.97), p=0.004
I I
»r—— —
: - ; 2.49 (1.65 — 3.75), p<0.001
. 4 =
1 I
P T
-1- : ® 1.41 (1.33 - 1.49), p<0.001
0 2 4 6 0 2 4 6
Estimate

Guaraldi G et al. CROI 2022 P521 — cross sectional



The pathway of NAFLD vs MAFLD toward significant fibrosis
A NAFLD robabilty of sate B MAFLD with BMI >25 kg/m?

st e 100 Probability of state transition
1.00 1 transition for 001 :
_ 1 LD Wth BMI>=J5 fbrosis ' MAFLD wih BMI=35 fiorosis e | I orocis | of MAFLD with BMI 225
NAFLD fibrogis NAFLD fibrogis NAFLD fibrogis MAFLD with BMI>=25 fibros
NAFLD fibrogis Path Estimates | Path Estimates
; s MAFLD with BMj>=25
No NAFLD - No NAFLD  80.3% = " SR 2 NoMAFID-No | gga
] ) 0.75 1 MAFLD i
o o e NAELD MAFLD with BM}>=25
>=
I No NAFLD - NAFLD 17% I ik No MAFLD - MAFLD  8.2%
o No NAFLD — NAFLD o No MAFLD — MAFLD
NAFLD : >
& with fibrosis 2.9% £ with fibrosis 3.5%
§ 0.50 1 g 0507
3 NAFLD - no NAFLD  36.4% E_, MAFLD —no MAFLD  35.7%
o
L No MAFLD with BMI>=25
No MA| I>= L _
NAFLD - NAFLD 53.4% o M [ R e V1> =25 MAFLD - MAFLD 53.1%
No NAFLO) No NAFLD) .
No NAFLD . No MAFLD with BMI>=25
wEe] AFLD ~ NAFLD with . 0.25 ° e AFLD - MAFLD with .
fibrosis i fibrosis -
No NAFLD
NAFLD with fibrosis - MAFLD with fibrosis -
21.3%
WA s 18.8%
NAFLD with fibrosis — MAFLD with fibrosis —
0.00 1 NAFLD with fibrosis R8s 0.001 MAFLD with fibrosis 55.2%
v'1 v'2 v'3 v'4 vi v'2 v'3 v'4
Visit Visit
C MAFLD with diabetes D Lean MAFLD
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FAST score predicts liver-related outcomes in people with HIV

Cohort @ Outcomes Key findings

Area Under the Curve

Liver Extra-hepatic
events events

FAST 0.86
Stiffness 0.77 0.63

Clinical outcomes

D /\@

Liver events Extra-hepatic events
(8.9 per 1000 PY) (33.7 per 1000 PY)

International cohort study
4 centers, 3 countries

1472 people with HIV (9hepatitis)
Age 26-76 years, 75% males
Median liver stiffness 4.9 kPa

A 4

Median follow-up 3.8 years

FIB-4 0.67 0.70
All-cause mortality
(3.4 per 1000 PY) APRI 0.79 0.54
25%
20 16 §‘ Liver events o 7
15 oqrakepii -> Clinical outcomes are frequent in
10 8 g cie FIJ people with HIV mono-infection
5 ] ﬂ > FAST predicts liver-related
g 8. —POTe3 , outcomes and can be used for risk
0 2 4 6

CAP>275 m Liver stiffness>7.1 m FAST>0.35 stratification in clinical practice

Years

Sebastiani, et al. Clinical Infectious Diseases. C]inical Infectious Diseases




Sex differences in MAFLD and liver fibrosis progression

Kaplan—Meier failure estimates

1.00

el
Baseline characteristics 5!
Female Male o = oy
Prevalence of MAFLD 17.7% 243% | & o = -
Prevalence of liver fibrosis 10.7% 13.4% :% 5 -
Black ethnicity 48% 17% LI =
ALT, U/L 264+204 334+225 | §_ e
HDL cholesterol, mmol/l 1.46 + 0.57 1.11 +0.33 %g- — " e
Triglycerides, mmol/l 1.69+096  247+263 | 8L : : ;

* [ncidence of MAFLD similar between

women and men with HIV * On multivariable cox regression and after age

adjustment: MAFLD (aHR 3.3, 95% CI 2.0-5.6)

* Incidence of liver fibrosis was higher in and female sex (aHR 2.2, 95% CI 1.3-3.5) were
women vs. men with HIV independent predictors of developing significant

®7.0vs. 5.9 per 100 PY liver fibrosis while CD4 cell count was protective
particularly after S0 years old (aHR 0.99, 95% CI 0.99-0.99).

Kalawi D, poster 611, CROI 2023



NAFLD and MAFLD prevalence according to CV risk,
subclinical CVD and MACE

Milic J, ICAR 2022



Subclinical

Major adverse

—

ASCVD =75 CVD disease CVD event

[ [ 1

NAFLD A | - | — - | <+
Age 1 o : :
Gender - : : :
HIV duration 4 + + f
asinh(CD4 Nadir){ o vl

asinh(CD4 Abs) 1 '-Ib—- '-:0—- " )
fibrosis - '41—0—' : & -:—0—-
0 2 4 6 0 2 4 6 0 2 4 :
e,
[ ] [
MAFLD - | ® - ® - |
Age{ e : l
Gender 1 : : :
HIV duration - + + #
asinh(CD4 Nadir){ wh oh
asinh(CD4 Abs) - -dl-' n—?—c .J'_._.
fibrosis 1 '-f—- -:-o—c ._1._.
0 2 4 8 0 2 4 5 0 2 4 i
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MENU

* Definitions
 Why MAFLD would be more suitable?
 NAFLD/MAFLD in HIV

« What are HIV specific risk factors?

* What does EACS guidelines recommend?

 NAFLD vs. MAFLD in HIV - implications of terminology change
* Liver steatosis and liver fibrosis progression in PLWH

« What is the role of ART in NAFLD natural history?



Effect of ART on steatosis progression?

* PWH (n =301), serial transient elastography with CAP (follow-up 41.8 + 14.8 mo)

* Individuals who received INSTI- and TAF-based cART demonstrated a faster steatosis
development or progression

CAP Progression by /11571 Use CAP Progression by Use
1.0+ S 1.0+
= INSTI 5 -
- g + Censored No INSTI - -E + Censored
& 5 0.8 LogrankP=.0065 & 5 0.8 Logrank P <.0001 *No TAF
53 ER
S 20.6+ S 2 0.64
[TRN-5 L Q.
> S S E
o -20.4- Q .2 0.4-
@ 3 v @
s £ 4
= §°O.2- - :‘o_"O.Z-
g a g a
0= 0=
0 20 40 60

Mo

Bischoff. eClinicalMed. 2021;40:101116.



Effect of ART on liver fibrosis progression?

Cox regression analysis of the liver fibrosis

Figure 3. Model-adjusted odds of hepatic steatosis
and moderate fibrosis in INSTI vs non-INSTI groups.
Women on INSTIs had a 3.6 greater odds of having

progression
cl

Predictors Hazard ratio

147 0.61-3.52 0.389
hepatic steatosis within 1 year of switch compared 0.85 0.39-187 0.683
to non-INSTI Controls. 0.3 0.32-2.18 0.704
Current exposure to Pl 1.53 0.64-3.63 0.340
H icS . o . Male sex 1.08 0.43-2.71 0.863
epatic Steatosis Hepatic Fibrosis 0.99 0.95-1.04 0.690
(CAP 2 248 dB/m) (LS 2 7.1 Kpa) Nadir CD4 <200 0.56 0.27-1.17 0.120
. g Years since HIV diagnosis 1.05 1.00-1.10 0.064
22yrsto<6yrs|  —e—i T T | S 2.08 0.56-7.69 0.272
| 1.08 0.45-257 0.868
<tyr- <1 yr- BMI gain > 5% 2.64 1.32-5.26 0.006
o : T 100 01 : To
Odds Ratio Odds Ratio
(95% CI) (95% ClI)

e Atotal of 1183 PWH were included.
 Median age 52.9 years, 77% males, BMI was 24.1
kg/m2, median duration since HIV diagnosis 18

years).
Lahiri C, poster 610, CROI 2023 Guaraldi G, poster 617, CROI 2023

e 257 WWH (123 INSTI, 134 Control) were included.
e Overall, mean age was 50 years (SD 8), BMI was 32 (8) kg/m2, CD4
count was 796 (305) cells/mm3.



MENU

* Definitions
* Why MAFLD would be more suitable?

* NAFLD/MAFLD in HIV
* What are HIV specific risk factors?
 What does EACS guidelines recommend?
* NAFLD vs. MAFLD in HIV - implications of terminology change
* Liver steatosis and liver fibrosis progression in PLWH
 What is the role of ART in NAFLD natural history?

* Treatment for NAFLD/MAFLD/NASH



Potential drug-drug interactions between selected antiretrovirals
and drugs to treat NASH

tric;;':::'se ATV/c| ATV/r | DRV/c| DRV/r| DOR | EFV | ETV | NVvP | RPV | MVC| BIC | DTG |EVG/c| RAL| ABC | FTC | 3TC | TAF | TDF
Aramchol m L < L < L g
Cenicriviroc " P 1289% P P13 © Ua3% 4 | 4 O | © | © 129 P o |l e o o o o
o
3, Elafibranor m (g (g (g < L3d
2
2| Obeticholicacid | P P e e e e e bloeole 6 o bl 6 e e e
Resmetirom
O o o o o|lele e ol o 6 6 e
(MGL-3196) n
, O 0 6 ole o o e olele o el ol el e el e
Tesamorelin

We strongly advocate for the scientific community to include this group as a sub-
population within studies.

Guaraldi G Hepatology 2020



NASH Agents in clinical development for the general population

o Target e2e
2‘}\« Agent QO megchanism m Trial, patients and primary endpoint(s)

Q? Lpotonlay) GOLDEN-505 276, fibrosi 0-3
Sl Elafibranor oxidative stress e L N —— ) .
LI:U (PPARG/5 agonist) * Reversal of NASH without worsening of fibrosis
Q? Inflammation/ immune CENTAUR (n=289, fibrosis stage 1-3)
S Cenicriviroc activation (CCR2/5 * Improvementin NAS by >2 points and >1-point decrease in lobular inflammation or hepatocellular ballooning without
L,:D antagonist) worsening of fibrosis at Year 1
ks, A - - STELLAR-4 (n=883, compensated cirrhosis) STEL.LART?’, (n=808, fibrosis Stage 3)
\QJ - poptosns/necrosus : o : . * Fibrosisimprovement =1 stage without
Sl Selonsertib e * Fibrosisimprovement >1 stage without NASH worsening .
L{D (ASK1 inhibitor) b Bk sl NASH worsening
\ * Event-free survival
Lipotoxicity ARMOR (n=2000, fibrosis stage 2-3)
(SCD1 inhibitor) * Reversal of NASH without worsening of fibrosis
s
Resmetirom Lipotoxicity MAESTRO-NASH (n=2000, fibrosis stage 2-3)
(MGL-3196) (TRR agonist) * NASH resolution with at least a 2 point improvement in NAS without worsening of fibrosis
Obeticholic Lipotoxicity/oxidative REGENERATE (n=2370, fibrosis stage 1-3) PRI i, = ———_— )

* Decreasein NAS of 22 without worsening of

acid stress (FXR agonist) * Fibrosisimprovement 21 stage without NASH worsening Hhrcids feori hasaling

-

FDA requires improvement of fibrosis without worsening of NASH or vice versa.
Steatosis per se it is not an approvable end point



NAFLD/NASH reduction

Medication

Vitamin E (rrr-alpha
800 U daiiyﬁlg“lal

Pioglitazone

30-45 m,
dai 42994§‘ﬂ

Liraglutide”
1.8 mg s.c. daily (T2DM)
0.6-3 mg s.c. daily
(obeaty) 432)

Semaglutide”
0.4 mg s.c. daily,
0.25-2.4 mg SQ
mk,ykaa

Tilzepaﬁde[‘“"as]

SGLT-2i436-438]

FDA
indication

NA

T2DM

T2DM,

T2DM

T2DM

Patient
population

NASH without
T2DM or
cirrhosis

NASH with
and without
T2DM

NASH without
cirrhosis

NASH without
cirrhosis

T2DM or
obesity with
NAFLD

T2DM and
NAFLD

Clinical benefits

Liver related: improves
steatosis, NASH
rasolution? No proven
benefit on fibrosis

Liver related: improves
steatosis, activity and
NASH resolution, fibrosis
improvemnent? Nonliver
related: improves insulin
sensitivity, prevention of
diabetes, CV risk reduction
and stroke pravention

Liver: improves steatosis, no
proven impact on fibrosis.
Nonliver related:
improvement in insulin
sensitivity, weight loss, CV
risk reduction, may slow
progression of renal
disease

Liver related: improves
steatosis, activity, and
NASH resolution, no
proven benefit on fibrosis,
but may slow fibrosis
prograssion. Nonliver
related: improvement in
insulin sensitivity, weight
loss, improves CV and
renal outcomes, stroke
prevention

Liver related: reduces
steatosis on imaging.
Nonliver related:
improvement in insulin
sensitivity, significant
waight loss

Liver related: reduction in
steatosis by imaging.
Nonliver related: may
improve insulin sensitivity,
improves CV and renal
outcomes; benefit in heart
failure, modest weight loss

Potential side effects

Hemorrhagic stroke, risk of
prostate cancer?

Weight gain, risk of heart
failure exacerbation,
bone loss

Gaslrointestinal,
gallstones (related to
waeight loss), pancreatitis

Gastrointestinal,
gallstones (related to
weight loss), pancreatitis

Gastrointestinal,
gallstones related to
weight loss, pancreatitis

Risk of genitourinary yeast
infection, volume
depletion, bone loss

Cardiac

No

Yes

Yes

Yes

Unknown

Yes

Treatments for other conditions with favourable/limited success in

AASLD Practice Guidance on the
clinical assessment and
management of nonalcoholic

fatty liver disease. Hepatology
77(5):p 1797-18352023,



NAFLD/NASH studies in PWH

Author and Year | Country/ Study Diagnostic Method . o

of Publication | Sample Size Design for NAFLD/NASH Treatment Mechanism Main Finding
Matthews USA/13 48-week RCT | MRS Pioglitazone PPARG Decreased liver fat
(2015)
Ajmera USA/50 12-week RCT MRS Aramchol SCD-1 No reduction in liver fat
(2019)
Sebastiani Canada/27 24-week Open | Fibroscan Vitamin E Vitamin E Reduced liver fat by CAP
(2019)
Stanley USA/61 48-week RCT MRS/Biopsy Tesamorelin GHRH Agonist | Reduced liver fat
(2019) Prevented fibrosis

progression

Piconi Italy/312 Retrospective | L/S by CT Maraviroc CCR2/5 Antag. | No effect on NAFLD
(2019)

Guaraldi G HepatoAggy 2020



Take home messages

 MAFLD (vs. NAFLD) might be more suitable to stratify patients at higher risk for
hepatic and extra-hepatic outcomes.

e HIV infection in an important (although not always recognized) risk factor for
NAFLD/MAFLD/NASH.

* The highest risk of liver fibrosis progression is observed in PWLH with MAFLD
with BMI >25.

 Sex differences should be considered and assessed in the natural history of
NAFLD/MAFLD/NASH in PLWH.

* Role of ART od liver steatosis and liver fibrosis progression remains unclear.

* There is still no approved treatment for NAFLD/MAFLD/NASH, but a few clinical
trials have promising results.
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