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Co-infection with HIV significantly modifies the
natural history of HBV infection

In patients with HBV infection, HIV co-
infection is associated with:

V Higher chronicity rate of acute hepatitis B

V Higher levels of HBV replication, even in
the presence of HDV super-infection
related to HIV-induced CD4 depletion

V lower rate of spontaneous loss of HBeAg
and/or HBsAg and seroconversion to
anti-HBe and anti-HBs

J HIV
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Co-infection with HIV significantly modifies the
natural history of HCV Infection
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What is Metabolic Syndrome?

-

Visceral
Obesity

”

Low HDL-
Cholesterol

Metabolic
A Syndrome

High
Triglycerides

alin

Resistance

Hypertension

Component

Clinical Cutoff Values

Waist Circumference
Triglycerides

HDL Cholesterol

Blood Pressure (BP)

Fasting Glucose

Diagnosis

>102 cm in men
>88 ¢m in women

>150 mg/dL

<40 mg/dL in men
<50 mg/dL in women

>130 mmHg Systolic BP or
>85 mmHg Diastolic BP

>100 mg/dL

Any 3 of the 5 features above



25% of the world population has fatty liver

Modifié de Younossi et al. Hepatology 2016;64:73



Fatty Liver in different populations

Type 2 diabetes (65% NAFLD)

Obesity (80% NAFLD)

Community (25% NAFLD)

Francque et al. ] HEP Report 2021



Direct HIV Antiretroviral Microbial
Effects Therapy Translocation

A The prevalence of NAFLD in patients who
are HIV mono-infected ranges from 30%
to 60%

A NAFLD in HIV-infected patients occurs at
a significantly lower BMI than those
without HIV

A HIV-associated NAFLD is not only
associated with a high prevalence of
fibrosis but also rapid fibrosis progression

\ /

\ V4
FFA Influx X / FFA Influx
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NAFLD |

Yen DW, Curr Opin HIV AIDS 2022
Lemoine, Curr. Opin. Infect. Dis. 2012




Natural history of NAFLD

Healthy Liver NAFLD/NASH Girrhotic NASH HCC
'_> ”-B.Z‘deear’ 0.3-2.6%/year
HCC
Unclear incidence
Risk factors for step 1 Risk factors for step 2 (Estimates:0.04-0.3%/year)
* Obesity * Obesity
« Arterial hypertension * Diabetes
* Diabetes » Advanced fibrosis
* Dyslipidemia * PNPLA3/TM6SF2
* PNPLA3/TM6SF2 Polymorphisms
Polymorphisms * Age
« Gut microbiota
. Dletary habits J Gregory ©2016 Mount Sinai Health System

D’Avola et al., Clin Liver Dis 2016
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Insulin resistance and Pro-inflammatory Vasoactive and
related disorders factors thrombogenic molecules
(e.g. atherogenic dyslipidaemia, (e.g. IL-1p, IL-6, (e.g. TGF, fibrogen and
hypertension, dys?lycaemia TNF and other plasminogen activator
and nonesterified fatty acids) cytokines) inhibitor 1)
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Cardiac arrhythmias
and conduction defects
Coronary Cardiac dysfunction Cardiac autonomic changes

atherosclerosis and hypertrophy and electrical remodelling Anstee et al.,
Nat Rev Gastro Hep 2018




Causes of death of NAFLD patients

Outcome

Number

Death or OLT
Cardiovascular disease
Non-liver cancer
Cirrhosis complications
HCC
Liver transplantation
Infections
Others

n=193

74 (38.3%)
36 (18.7%)
15 (7.8%)
2 (1%)

1 (0.5%)
15 (7.8%)
35 (18.1%)

Angulo et al. Gastro 2015



Metabolic comorbidities and the risk of HCC
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Diagnostic modalities for NAFLD, NASH and fibrosis

* Invasive Modalities:
— Histology (liver biopsy is the imperfect gold standard to diagnose
NASH and stage fibrosis)
*  Non-invasive Modalities:
— Non-invasive modalities for NASH are not very fruitful.
—  Better opportunities to find non-invasive tests for fibrosis
— International efforts to find NITs: LITMUS and NIMBLE

Clinical/lab tests __\§ ____Imaging |

* NAFLD fibrosis score T — « Hyaluronic acid
* FIB-4 index * Fucosylated haptoglobin (Fuc-Hpt)
¢ Computer tomography ) g .
e ASTALT ratio . . . * Macroglobulin-2 binding protein
o « Magnetic resonance imaging (Mac-2bp)
* ASTplatelet ratio index » Magnetic resonance spectroscopy «  Fuc-Hpt + Mac-2bp
* Hepascore® * Transient elastography e ELF score

* FibroTest® * Acoustic radiation force impulse «  FIBROSpect®

* FibroMeter® * Magnetic resonance elastography « PROC3

« Fatty liver index \ /
\0 Index of NASH / K /

Younossy & Henry, Gastroenterology 2020



Commonly used noninvasive tests for
advanced fibrosis in NAFLD

FIB-4 > AST, ALT, Age,
Platelet count

NFS - AST/ALT, IFG/T2DM,
age, BMI, platelet count,
albumin

Vibration-controlled transient
elastography (Fibroscan®)



Fibrosis-4 (FIB-4) Calculator i Share

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 (years) AST Level (U/L)

FIB-4 = Platelet Count (10°/L)

ALT (U/L)

Interpretation:

Using a lower cutoff value of 1.45, a FIB-4 score <1.45 had a negative predictive value of 90% for advanced fibrosis
(Ishak fibrosis score 4-6 which includes early bridging fibrosis to cirrhosis). In contrast, a FIB-4 >3.25 would have a
97% specificity and a positive predictive value of 65% 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%.



Patients with suspected NAFLD*
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Change in FIB-4 Risk Group from baseline and at 3
year from NAFLD diagnosis

”— .

Low-risk FIB-4 20% progressed to /high risk

FIB-4<1.3
N=151194

N

16% progressed to high risk

Indeterminate-risk FIB-4
FIB-4 1.3 - 2.67

N=43341
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High-risk FIB-4

FIB-4 > 2.67
N=7784
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HCC risk after change in FIB-4 at 3 years
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Years after 3 year landmark time

Annual IR for HCC per 1,000 PY
Low-Low 0.05 per 1,000 PY (reference)
Low- 0.21 per 1,000 PY, adjusted HR 3.45
0.53 per 1,000 PY, adjusted HR 7.96
High 1.90 per 1,000 PY, adjusted HR 26.52
High-High 4.56 per 1,000 PY, adjusted HR 57.69

Risk of developing cirrhosis or HCC corresponded to a subsequent increase or decline in FIB-4 over 3 years

Cholankeril G, J Hepatol 2022



Lifestyles and Fatty Liver

Weight

Sport

Diet

Beverages

Screens

Sleep




Weight loss

52 weeks of lifestyle intervention

% Weight loss (WL)

NASH-resolution

FIBROSIS-regression

STEATOSIS improvement

% Patients achieving WL

10%

16%

35%

70%

5%

26%

18%

65%

12%

64%

16%

76%

9%

10%

-
293 patients with NASH
90%
= 52 weeks intervention
(diet and ‘lifestyle sessions’)
100%
= Biopsies

Vilar-Gomez et al, Gastroenterology, 2015
Romero-Gomez et al, J Hep, 2017



Physical activity and Liver mortality

Liver-related mortality risk in U.S. men and women
without established liver disease at baseline (1986-2012)

Physical activity, MET-hours/week

(] 18+ @ 3to<9
3.5 - IRELEEN | B
3.0 -
2.9 1
20 - Reference
1.5 -
1.0 -
0.5 -
0.0

N = 125,864

adults

Adjusted hazard ratio

BMI <25 kg/m? BMI 25 to BMI 30+ kg/m?
<25 kg/m?

» Higher physical activity levels predicted significantly lower risk of liver-related mortality,
across all levels of body mass index (BMI)

» Average-pace walking for >3 hours per week could have prevented 25% of liver-related
deaths

Simon TG, J Hepatol 2020



Mediterranean Diet

‘ /‘\ Meats

and
Sweets
Less often

Wine

Poultry,
In moderation Eggs,
Cheese,
and Yogurt
Moderate portions,
daily to weekly
Fish
\ and 1 8m
S~ Seafood
X Often, at least
Drink Water tiwo times per week

Fruits,
Vegetables,
Grains
(mostly whole),
Olive oil,
Beans, Nuts,
Legumes
and Seeds,
. Herbs
\ and Spices
Base every meal
on these foods

www.mayoclinic.org

Mediterranean

27% HFC

5% HFC

Gepner et al. J Hep 2019



Sugar Content in sodas

20 tsp

16 tsp 16 tsp
14tsp 14 tsp

13 tsp

8 tsp 8 tsp 9 tsp 9 tsp

O tsp
= 1
=
A .
L 7=
\
\
500mL 375mlL 350mL 600mL 600mL 600mL 500mL 600mL 600mlL 1150mlL
Water lced tea lemonade  Apple drink  Sports drink  Chocolate lced coffee  Energy drink Orange Cola Mega
milk drink slushie

Courtoisie de Prof. M. Abdelmalek



Bariatric surgery

Adjustable Roux-en-Y Vertical Sleeve Biliopancreatic
Gastric Band Gastric Bypass  Gastrectomy Diversion With a
(AGB) (RYGB) (VSQG) Duodenal Switch

(BPD-DS)



Drug development in NASH

FGF analogs
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o Moibs oy GLP1/SGLT modulators
. BFKBSA8SA ‘
PPAR agonlsts ® 8980 (rF21) (BKotho/FGFR1C) ;! s
8I089-100 ' M152
® 3o v, (FGF21) Phase 2 IR
130-959 e /
AKRO & NGm /@ uy
® Axr-001 '::36":2:)1 Tirzepatide o
F21 1 . e
o xowa o o [, WSO e ACC/DGAT/FASN inhibitors
~ea. Pemafibrate Seladelpar *« pegbelfermin LIKO66 & ». o
~ ° (FGF21) ° TVB-2640 ® rre
" z Zydus @ Inventiva fa NVO PF-04620110
TH RB agon|sts ~~ . Sarogitazar  Lanifibrapze” | Phase 3 | semsgutide @ Gi
° - . GNF. ‘ - el ® 10NS Firsocostat
VK2809 £ J“"'“M.' , oo D IONIS-DGAT2Rx @  PFE
POOL @'~~~ 9 PF-05221304
,,,,,,,,,,,,,,,,,, MGL396_ -
KPR s s " ZFGN i
® Cirius 2FGN
Tr ":s - el MSDC-0602K .z 5N-1061
opifexor Cilofexor . P
T A + T . > (MpCi) @ AXCA/IONS  MetAP2i)
Teset101 ki ENTA N’ o ® Gmo AKCEA-ANGPTL3-L,,
7 EYPOO1 SRl g 5% Aramchol (SCOY)) _ pee 7/ poxel
§ NVS = HignTite ® CNAT. PF-06835919 (KHKI) PXL770 (AMPK
LMB763 HTD1801 st ot ST ol R activator)
Mitsubishi GR-MD-02 SOUS e s
( w’:::sm Ri) ‘ . mms "~ Gemcabene 2
ALBO (aldosterone Ri , ® GIo | L@ Nkin H
vt et oy -~ Wom o s Metabolic others
1 Promethra  (IBAT ree, bo ) -
FXR agonlsts Hepastem o’ coRT11833S ° cf:: 0 T > ol PXLOGS (MPCI)
8ird Rock i @ Mece Foralumab
Nimacimab Durect 122G alu
(CB1 agonist) DUR-928 PN
cwen  \PEN1144 ® Galecto ® Terns
. , @ Paloblofarma GB1211 TERN-201
4211 (MOTS< PBF-1650

Others ™
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Lifestyles or drug ?

Lifestyles Drug therapy
Availability Yes Soon?
Cost Cheap Not cheap!
Side effects Little Likely
Acceptance Poor Good
Efficacy Good To be proven
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Birra Vino Aperitivo Superalcolico  Unita alcolica
bicchiere 330m|  bicchiere 125m| bicchiere 80 mi bicchiere 40ml (circa 12 grammi di alcol)

1 bicchiere = 1 unita = 12 grammi di alcol

Time to develop ALD = to amount of

alcohol consumed
® Men : 60-80 gm/day for 10 years
® \Women : 20-40 gm/day for 10 years




COINFEZIONE HCV



Incidence rates by coinfection status and ART era

35.0 - @Early ARTera OMiddle ARTera OModern ART era
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End-stage liver disease (ESLD) incidence rates and 95% confidence intervals by viral hepatitis coinfection status and antiretroviral
therapy (ART) era, North American AIDS Cohort Collaboration on Research and Design, January 1996—-December 2010. From Klein et al

Clin Infect Dis 2016.



Updated HCV Epidemiology in 2020

Viremic infections have declined since 2015, due to
new/improved data, as well as mortality and cure

Global Change in Viremic HCV Infections, 2015-2020

63.7 75

8.8
(61.8 -75.8) _ _ 56.9
million Gﬁ?illic?ﬁg) (8}?1n|i1o?{4) (5_35J 56.5) (55.2 - 67.8) .
million mion Updated estimates for Egypt,
. — I Brazil and Nigeria, as well as a
& new estimate for Democratic
Republic of the Congo have
contributed to a lower baseline
prevalence in 2015
Prevalent New Infections Cured Deaths Prevalent
(viremic) (chronic) (all-cause and (viremic)
liver-related)
Beginning of 2015-2019 Beginning of
2015 2020

Blach S et al, LGH 2022



Updated HCV Epidemiology in 2020

2030 Target:
80% Diagnosed

2030 Target:
B0% of diagnosed
started on treatment

Gap
4%

Gap
79%

32% 20% ¥

Ciagnosed

Ciagnosed
10,000, 000
dal 47% aof - /= 5%, of
- B o™ o - mmm UrooreTx

Infected, Ever Treated, Infected, Currently Treated, 2020
201E Ciagnosec 2015-2019 2020 Chagnosec
Cumulative Cascade, 2015-2019 Annval 2020

W High Income Upper Middle Incorme B Lower Middle Income B Low Income Gap tareach 2030 targets

Blach S et al, LGH 2022



HCV Screening:
Different Approaches Lead to Different Results

HCV Screening Type of prevention Actions

Risk assessment/general
- population screening
' Awareness campaigns in general population
@ Increase awaren ess inhealth care professionals
H Empowement/Counselling

Testing/Diagnosis
Linkage to Care/Antiviral Therapy
Ham Reduction Measures

Screening of
Asymptomatics

EarI]r Dlag nosis Increase awarervess in health care professionals
Increase awareness in general population

Empowerment/Counselling
Testing /Diagnosis
Linkage to Care/Antiviral Therapy
Harm Reduction Measures
Monitoring

2N N

Diagnosis of HCV Co PrTver:t Antiviral Therapy
in Symptomatics mplications I":;::';;nﬂnm

Kondili L et al, Liver International in press



EASL HCV Treatment Algorithm for TN/TE Patients
Without Cirrhosis or With Compensated Cirrhosis

Treatment recommendations for H@onoA Y FSOG SR 2NJ I / +kl L+ O2AYyFSOUGSR | RdzZ G 6 3SR

(aged 1217 years) patients with chronic HCV without cirrhosis or with CC* including TN’and TE

Treatment-naive Treatment experienced

Without cirrhosis 8 weeks 12 weeks 8 weeks 12 weeks
8 weeks 12 weeks 12 weeks 12 weeks
Without cirrhosis 8 weeks 12 weeks 12 weeks 12 weeks
12 weeks with 12 weeks with
81 12 weeksY weight-based 16 weeks weight-based
RBVA RBVA

*Child-Pugh A; ATE to peglIFN + RBV, peglFN-U + RBV + SOF or SOF + RBV; YIn TN patients infected with GT3 with CC, treatment with G/P can be shortened to 8 weeks, but more data are needed to consolidate this recommendation; § If
resistance testing is formed, only patients with the NS5A Y93H RAS at baseline should be treated with SOF/VEL + RBV or with SOF/VEL/VOX, whereas patients without the Y93H RAS should be treated with SOF/VEL alone.

CC, compensated cirrhosis; EASL, European Association for the Study of the Liver; G/P, glecaprevir/pibrentasvir; GT, genotype; peglFN, pegylated interferon; RAS, resistance-associated substitution; RBV, ribavirin; SOF, sofosbuvir; TE,
treatment experienced; TN, treatment-naive; VEL, velpatasvir.

1. EASL. J Hepatol 2020 Nov;73(5):1170-1218. doi: 10.1016/j.jhep.2020.08.018. Epub 2020 Sep 15. 2. Maviret (GLE/PIB) US Prescribing Information.




Disease Severity Impacts the PK of Pls

Hepatic
clearanceW¥

Drug exp
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Drug uptake into

Drug efflux into

Impact of
Hepatic
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(Non-HCV)

CP-A § 70%
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Active fraction
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Volume of
P— distribution 4
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I Acites

Fig. 2 Overview of the pathophysiological changes in patients with liver cirrhosis that influence drug metabolism and therefore the
pharmacokinetics of drugs. CYP cytochrome P450, UGT uridine diphosphate-glucuronosyltransferase, | indicates decrease, T indicates increase

Drug Saf (2016) 39:589-611






