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Increase in Age-Standardized Liver Cancer Mortality

Between 1990 and 2015 for Both Sexes in 195 Countries/
Territories

B > 20% Decrease
B > 10% to 20% Decrease
| >0% to 10% Decrease

0% to 10%% Increase
|| >10% to 20% Increase
. >20% to 100% Increase
B > 100% Increase

Cases of incident liver cancer increased by 75% between 1990 and

2015

47% -changing population age structures |

35%- population growth = r
Global Ber8&Hot OiGh@NGENgaargecspetifiic.ingidence rates L
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Substantial variation between countries in the
underlying causes on Absolute Liver Cancer Deaths

Liver cancer due Liver cancer due | Liver cancer due Liver cancer due
to alcobol use to hepatitis B to hepatitis C to other causes
Global 0% 3% 0% 16%
High 51 30% 18% 40% 12%
High-Middle SDI 33% 36% 158 16% =
Middle SDI 0% 375 14% 19% leer cancer deaths
Low-Maddle SDI 25% 35% 22% 18%
Low SDI 24% 5% 24% 17%
Andean Latin America 23% 45% 12% 20% > H BV - 265 OOO (330/ )
Australasia 39% 9% 39% 13% o
Caribbean 25% 26% 30% 19%
Central Asia 20% 30% 3% 13%
Central Europe a6% 15% 29% 10% > AICOhOI' 245 OOO (300/0)
Central Latin America 20% 8% ars 18%
Central Sub-Saharan Africa 29% 20% 37% 13%
East Asla 2% 1% 9% 18% > HCV- 1 67 OOO (21 o/o)
Eastern Europe 53% 15% 24% 8%
Eastern Sub-Saharan Africa 2% 26% 28% 14%
High-Income Asia Paclfic | 18% 2% 55% 6% > Other Cau Ses- 33 OOO
High-Income North America 3% 9% 31% 23%
Narth Africa and Middle East | 13% 27% a4% 16%
0cez et % ( 1 60/ )
Seuth Asia = 18% 38% 25% 19% ©
Sesstioasct Asia 31% 26% 22% P LS
Southern Latin America 4% 6% 41% 11% >
Southern Sub-Saharan Africa 40% 29% 20% 11% =
Tropical Latin America % 20% 5% 13%
Western Europe 2% 13% 44% 10%
Western Sub-Saharan Africa 29% 45% 11%  15%
0 Jb élD ﬁlD E;J 100

Proportion of Total Burden By Category, %

Global Burden of Disease Liver Cancer Collaboration. JAMA Oncol. 2017;3(12):1683-1691 Humanity & Health



Natural History of CHC

~20 year progression
rate accelerated with

60-859
% HIV, alcohol

4% per year

6% per year

/ 3-4%
per year

HCC = Hepatocellular Carcinoma

ESLD = End Stage Liver Disease . _ ‘
Di Bisceglie AM. Hepatology 2000; 31(4):1014-8 ,ﬂ,+
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HCC in CHC with SVR with IFN-based therapy

% 30 studies comprised 31528 participants from 17
countries

* SVR after treatment among HCV-infected persons at

any stage of fibrosis is associated with reduced
HCC

“* RR for all persons- 0.24 [95% CI, 0.18 to 0.31]
moderate-quality evidence

* RR for advanced liver disease HR 0.23 [CI, 0.16 to
0.35], moderate-quality evidence

Morgan RL, et al. Ann Intern Med. 2013;158:329-37
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Current recommendation for CHC GT1-6

All registration study exclude HBV patients

1. Omata M, Kanda T, Wei L, et al. APASL consensus statements and recommendation on
management of hepatitis C. Hepatol Int. 2016

2. Hepatitis C Guidance 2018 Update: AASLD-IDSA Recommendations for Testing, Managing,
and Treating Hepatitis C Virus Infection. CID 2018

3. EASL Recommendations on Treatment of Hepatitis C —Final update of the series. J Hepatol

2020
L) (L
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Risk of HCC after HCV SVR by DAAs
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Does DAA therapy really increase the risk of HCC?

JOURNAL OF

Research Article "EASL HEPATOLOGY

CrossMark

Unexpected high rate of early tumor recurrence in patients with
HCV-related HCC undergoing interferon-free therapy™

Maria Reig'"’, Zoe Marmd T, Christie Perelloy Mercedes Ifiarrairaegui®, Andrea Rlbelro
Sabela Lens?, Alba Diaz”, Ramon Vllana Anna Damell" Maria Valela Bruno Sangro®,
José Lu1s Calleja®, Xav1e1 Forns**, Jordi Bruix'~
!Barcelona Clinic Liver Cancer (BCLC) Group, Liver Unit, Hospital Clinic Barcelona, IDIBAPS, University of Barcelona, Centro de Investigacion

Biomédica en Red de Enfermedades Hepdticas y Digestivas (CIBERehd), Barcelona, Spain; 2Liver Unit, Hospital Clinic, IDIBAPS, University of
Barcelona, CIBERehd, Barcelona, Spain; >Liver Unit, Hospital Universitario Puerta de Hierro, CIBERehd, IDIPHIM, Madrid, Spain; *Unidad de

HCC under complete response without
“non-characterized nodules”
before starting DAA treatment (n = 65)

No radiological follow-up after starting DAA

median fu=5.7mon treatment (n =7)

Confirmed HCC radiological assessment after
starting DAA treatment (n = 58)

I
2 R
HCC recurrence HCC complete response
(n=16) (n=42)

HCC recurrence=27.6%

J Hepatol.2016;65(4):719-26.

Research Article 99EAS

CrossMark

Early occurrence and recurrence of hepatocellular carc
HCV-related cirrhosis treated with direct-acting ant

Fabio Conti'"!, Federica Buonfiglioli', Alessandra Scuteri?, Cristina Crespi?, Lu
Paolo Caraceni®, Francesco Giuseppe Foschi®, Marco Lenzi', Glusep&)e Ma
Gabriella Verucchi', Pietro Andreone', Stefano Brillanti

Research Centre for the Study of Hepatitis, Department of Medical and Surgical Sciences (DIMEC), University of Bologna, Italy;

2Department of Digestive Diseases, Policlinico S.Orsola-Malpighi, Bologna, Italy; *Department of Medical and Surgical Sciences (DIMEC),

University of Bologna, Italy; *Division of Internal Medicine, Ospedale di Faenza, Italy
366 cirrhotic patients treated with DAAs

2 Child-Pugh class C

9 incomplete HCC
treatment response

11 incomplete follow-up

v R

285 without HCC history 59 with HCC history

! !

9 HCC occurrence

median fu=6mon

17 HCC reccurrence

HCC occurrence=3.2%,recurrence=28.8%

J Hepatol.2016;65(4):727-33.

_|_
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HCV-Induced Epigenetic Changes Associated
With Liver Cancer Risk Persist After Sustained
Virologic Response

Cancerrisk persistsin

Healthy liver Chronicliver disease O advanced liver disease
o o
HCV infection HCV Cure
S ——— —

Epigenome changes
Modifications of histones are induced

2N
Hohoh — ™ Mok

Hepatocyte genome and histones Alteration of
b gene expression

‘ Liverdisease

Hamdane N., et al. Gastroenterology. 2019 Jun.156(8)2313-2329. +
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DAAs is associated with reduced risk for mortality
and HCC - French ANRS C022 Hepather cohort

After adjustment for age, sex, body-mass index, geographical origin, infection route, fibro
HCV treatment-naive, HCV genotype, alcohol consumption, diabetes, arterial hypertel
biological variables, and MELD score in patients with cirrhosis

All-cause mortality

100 T
—
e
TN
7 SN N
_;: 95 - e —
s
T
2
T 7
2 HR 1-14 (95% O 0-85-1.52),
a p=0.39
c 859
= —— Recerved direct-acting antivirals
— Untreated
80— T T 1

= —
> N,
:g 95“ '—‘1\‘_ -x
- -
g \
-
5 90 e
=
Z
]
= 854 L -
S HR 048 (95% C10-33-0.70),
= p=0-0001
=
B0+ T T T I 1
0 12 24 36 48 60
Time in study (months)
Number at risk
(number censored)
Received direct-acting antivirals 7344 5448 3469 1012 59 6
(0} (1853) (3794) (B6211) (7156) (7209)
Untreated 9895 4774 2889 1344 360 10
(o) (5094) (6944) (B473) (9451) (9796)

Carrat F et al. Lancet 2019

Hepatocellular carcinoma

T————
—— T
HR 2-77 (95% O 2.07-3.71),
p<0-0001
T T T T 1
—\"-'.——_
| T .
— .
N -
| -
HR 0-66 (95% {1 046-0-93),
p=0-018
T T T T 1
0 12 24 36 48 60
Time in study {(maonths)
7308 5366 3368 977 57 6
(0) (1873) (3806) (6136) (7065) (7115)
9835 4751 2878 1337 335 10
(0) (5100}  [6959) (B495) (9471 (9B814)

Decompensated cirrhosis

HR 3-83 (95% (1 2-29-6.42),
p<0-0001

T T T T

T

HR 114 (95% Q10.57-2.27),

pe0-72
T T T T 1
0 12 24 36 48 60
Time in study (maonths)

7330 5408 3432 996 59 6
(0) (1879)  (3837) (6263} (7197 e
9895 4766 2888 1342 360

10} (5110) (B9B2) (B523) (9503)
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DAA-induced SVR is associated with a
71% reduction in HCC risk
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Direct-Acting Antiviral Therapy is Associated with Improved
Survival in Patients with a History of Hepatocellular
Carcinoma: A Multicenter North American Cohort Study

Does DAA therapy improve survival in patients with a
history of complete response to HCC treatment?

HCV-associated HCC DAA Therapy

—i—

31 centers in North America including 797 patients with
HCV-associated HCC with complete radiographic response
+ 383 (48.1%) received DAA therapy

* 414 (51.9%) untreated

Complete
response
to HCC
treatment

Impact on

survival?

Singal AG et al. Gastroenterology. 2019

Results:

| S—yyppr——"
DA treated |

DAA Treated:
4.6 deaths per 100
person-years follow-up

Risk of death

DAA Untreated:
19.6 deaths per 100
person-years follow-up

T T v T - r T r
0 5 1 15 2 b 0 k &£
Time since complete response (in months)

Multivariable analysis

*  Adjusted for site, age, sex
Child Pugh score, AFP,
tumor burden and HCC
treatment modality

DAA therapy associated with

lower mortality:
HR: 0.54; 95%Cl: 0.33 - 0.90

+
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5-year long-term follow-up study after DAA
treatment confirms a reduced HCC risk in a central
European cohort of HCV patients with liver cirrhosis

HCC-free survival (%)

Number of patients at risk

Days
AVT

Con

100 - P =0.008
90 — Hu-w—nl
-++++‘
g
=1
80 - “h
-
Y-
- Control group (Con) 1
N h—--f—-«!—O—HH»«I-T
70 —1 DAA-treated group (AVT) :
—+— Censored ‘
s
60 —
1 1 1 1 1 1
0 400 800 1200 1600 2000
Time (days)
0 400 800 1200 1600 2000
158 134 105 66 12
184 124 73 50 34 23

Ebel F, et al. Aliment Pharmacol Ther. 2020 Jan;51(1):194-195 +
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CHC with SVR - Long-term (=2 yrs) FU studies

Design of study Median FU Risk factors of HCC Occurence
n) (mon

Japant Tokyo Retrospective e AFP>5.4ng/ml
University o WFA-H2BP
USA?2 VA patients Retrospective 21,948 24 e DAAs same as IFN
USA3 VA patients Retrospective 29,033 48 e FIB-4 scores 23.25
USA4 VA patients Retrospective 25,232 35.2 » Persistently high FIB-4 >3.25/APRI >1.5
e Alcohol

« olderage
e HCV genotype 3

France> ANRS CO22 Prospective 9,895 334 e Age250
HEPATHER » Fibrosis scoring (F3,F4)
e Hypertension
« Albumin<30g/L
» Platelet count < 100 x 109/L
e AFP>5.5ng/mL

Chinasé 302(Beijing)- Prospective 1,241 48 « DAAs
H&H(HK) e Age>55

« AFP2>20ng/mL
« NAFLD
e Diabetes
e LSM > 14.6 kPa or cirrhosis

‘. R N B LTI S e I “+. Nallwdl r, €Ldl. MeEPdIVYY £U 1Y 1 [

2. loannou GN, etal.J Hepatol 2018 5.  CarratF, et al. Lancet 2019 +

3. loannou GN, et al. Gastroenterology 2019 6. D Ji, et al. 2021. (submitted) Humanity & Health



Predictors of HCC after
HCV SVR by DAAs
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Increased Risk for HCC Persists Up to 10 Years
After HCV Eradication in Patients with Baseline
Cirrhosis or High FIB-4 Scores

Annual HCC Incidence After SVR in Patients with Pre-treatment Cirrhosis According to Treatment Type (D.
IFN) and FIB-4 Score (23.25 vs. <3.25)

S
o 4
£
£ 35
©
s 3
g ==@==DAA & FIB-4 2 3.25
-§ 2.5
v —e— IFN & FIB-4 23.25
Q
Q
= 15
s L 2 . = &= DAA & FIB-4 <3.25
e @ Ssy e “\ I’
(=] 1 ‘s- \’-- ~ ,'
] Seeo RN A== “~ s
S e —————— PR L Seo L’ - --IFN & FIB-4 <3.25
g 05 ""‘s\_ g DT TP -
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Years After SVR

loannou GN, et al. Gastroenterology 2019 +
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A risk models based on baseline and dynamic
changes in LSM and noninvasive biomarkers

-19 lost of FU

-29 hepatic events (17 HCC)
-5 non-liver related deaths

-35 HCC
-7 Ascitis

-1 Variceal bleeding
-12 deaths (5 liver related)

1046 c-ACLD 993eligble | Median FU 33 months
patients patients
Median FU 45 months
Clinical data Clinical data Clinical data
TE TE TE
us FIB-4 FIB-4
Non-invasive tests
Endoscopy

|

Clinical events assessment and US every 6 months |

A

Baseline LSM (kPa) 1y-DeltaLSM (%) Baseline Albumin (g/dL)

<17.3:0 >25.5:0 >4.2:0

>17.3:1 <25.5:1 <4.2:1

®)

Baseline FIB-4 1y-FIB-4 Baseline albumin (g/dL) 1y-GGT (UI/L)
<3.7:0 <3.3:0 >4.2:0 <42:0
>3.7:1 >3.3:1 <4.2:2 >42:0

Alonso Lépez S, et al. Hepatology. 2020 Dec;72(6):1924-1934.

+
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Cumulative risk of HCC at 3 years according to
scores of both LSM and noninvasive biomarkers

A

TE-HCC risk score
—0
— 13

TE-HCC risk score
— 0

—_—1

— 3

30
25
20
15
10 4
5 -4 J_,-l-'_'—'—
0 i '_'——'_
T T T T T T
0 8 16 24 32 40
Number at risk Follow-up (months)
: 0
191 191 185 177 127 1
Group: 1-3
802 774 720 658 429 5
30
25
20 -
154
10
54
o _,.r’"-‘_’_
T T T T T T
0 8 16 24 32 40
Number at risk Follow-up (months)
Group: 0
194 194 189 181 129 1
Group: 1
330 326 302 n 191 2
Group: 2
257 248 228 208 134 0
Group: 3
49 45 40 36 18 0

Alonso Lopez S, et al. Hepatology. 2020 Dec;72(6):1924-1934.

C

FIB4-HCC risk score
— 0
— 16

FIB4-HCC risk score
— 12

34
— 56

30
25
20
15
10
5. ‘I_,.r"’_'_
oL
T T T T T T
0 8 16 24 32 40
Number at risk Follow-up (months)
Group: 0
270 269 260 247 179 1
Group: 1-6
693 667 620 565 364 5
30
25
20 -
154
10
5
04 o
T T T T T T
0 8 16 24 32 40
Number at risk Follow-up (months)
Group: 0
270 269 260 247 179 1
Group: 1-2
290 270 247 175 2
Group: 3-4
25 234 215 135 3
Group: 56
58 52 47 43 29 0

,+.
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Hepatic Fat-genetic risk score (GRS) predicts de
novo HCC in cirrhotic HCV treated with DAAs

Proportion of patients with de novo HCC

70 —| 67%
One risk factor Two risk factors Three risk factors
60 —
50 —
42%
40 —
V)
30 — 29%
23% 220,
2 19% 19% 20%
l 16% 16%
1%
10 —
0 n=28 n=14 n=12 n=9 n=12 n=8 n=7 n=6 n=6 n=2 n=4
Male DM Albumins3.5 GRS>0.6 Male + Male + Male + DM + DM + Male + DM Male + DM
(n=61) (n=90) (n=64) (n=57) DM Albumin £3.5 GRS>0.6 Albumin<3.5 GRS>0.6 + GRS>0.6 + Albumin<3.5

Degasperi E, et al. Hepatology. 2020 Dec;72(6):1912-1923.

(n=63) (n=35) (n=32) (n=14) (n=14)

(n=10) (n=6)

+
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DAASs in Chinese - 2021
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Special HCV Clinic

(Beijing 302 Hospital, China)

BRES302ER-F8X MO ET SR

& A7 P e

Beijing 302 Hospital of PLA-Hong Kong Humanity&Health Medical Group

Hepatitis C Diagnosis and Treatment Center

Aoy TEARRHENZO-ER ‘H :

VD Liver Cirrhosis
cz- Diagnosis and Treatment Center
@ &.I BRI TT — 25 302 MILITARY HOSPITAL OF CHI

+
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Occurrence of HCC after SVR in CHC patients:
a prospective four years follow-up study

Treatment naive Chinese CHC patients (n = 1735)
® Eligible for both DAAs and PR therapy
e Received the treatment between Oct 2015 and May 2017

)
I |
Patients treated with DAAs Patients treated with PR
(n=533) (n=1202)
Patients excluded (n = 49) due to: Patients excluded (n = 445) due to:\
e Baseline HCC (n =6) e Baseline HCC (n=11)
e Non-SVR (n = 14) e Non-SVR (n = 385)
e Patients developed HCC before [€ > e Patients developed HCC before
SVR or within 3 months after SVR or within 3 months after
SVR (n = 5) (0.94%) SVR (n =11) (0.92%)
® | oss of follow-up (n = 24) e | oss of follow-up (n = 38
\ j \ 4 \ 4 \ ’ ( ) )

Long-tem follow-up by Augest 2020
(n=1241)
DAAs group (n =484) vs. PR group (n =757)

A\ 4

® Survival analysis (Kaplan-Meier method and bootstrap resampling validation)
e High risk factors determination (multivariable Cox proportional regression)
e Preoperative estimation (Nomogram prediction, discrimination and calibration)

Ji D,...,Lau G. 2021 (submitted)

Humanity & Health



Variables

Male sex —i
PLT [
DAA therapy

AGE 2 55 (yr)
NAFLD

AFP = 20 (ng/ml)
LSM > 14.6 (kPa)
DM

Lau G. 2021 (submitted)

Hazard ratio (95% Cl)

0.836 (0.478-1.460
0.999 (0.995-1.004
1.740 (1.011-2.997

2.405 (1.388-4.167
3.387 (1.974-5.812
4.168 (2.285-7.603

( )
( )
( )
2.392 (1.321-4.331)
( )
( )
( )
4.187 (2.360-7.429)

Current Risk factors associated with development
of HCC in patients with HCV who achieved SVR

P

0.528
0.793
0.046
0.004
0.002
<0.001
<0.001
<0.001



Nomogram to estimate the risk of HCC incidence
in patients with HCV who achieved SVR

A. Nomogram

B. Calibration curve

. 2z
C - index (95% CI): 0.835 (0.783 - 0.886) 2
) 0o 10 30 40 50 60 70 80 90 100 é
Points 8
by
Q
Treatment P'R—' =
Age (yr) 8
20 40 50 60 70 80 90 T
AFP (ng/mL) =0 S
<20 214.6 <
LSM (kPa) :
<14.6
With
oM Without £
ithou With 3
NAFLD H
Without &
Total Points §
0 20 40 60 80 120 160 200 240 &
1-year HCC free prob. 2
0.99 095 09 0.7 s
2-year HCC free prob. ’?
0.99 095 0.9 07 05 03 ©
3-year HCC free prob. %
0.99 095 0.9 0.7 05 03 01 <
4-year HCC free prob.
0.99 095 09 0.7 05 0.3 0.1 0.05

C. Prediction for 2-year HCC probality

0

Low risk

Nomogram score

182

High risk

240

Ji D,...,Lau G. 2021 (submitted)

W

Accouting for
90.7%

edium-risk group (144-182)

Accouting for
7.6%

High-risk group (183-240)

Accouting for
1.7%

0.94 095 0.96 0.97 0.98 0.99 1.00

085 090 095

0.80

- Slope: 1.002 T,
R?:1.000 7%
4 T 7
' // L
' 7 :
1 \ Va -
. v
' d
R 4
' v
4
4
4 A
/ n=1241 d=54 p=6
R // 210 subjects per group|
’ Groon dash: ideal
1,7 8= 1000
T

0.94 0.95 0.96 0.97 0.98 0.99 1.00

Nomogram-Predicted 1-Year
HCC-free Probability

7 Slope: 0.992
R*:0.999

n=1241 d=54 p=6
210 subjects per group
Green dash: ideal

4 8= 1000

080 085 080 095 1.00
Nomogram-Predicted 3-Year
HCC-free Probability

Estimated
2-year
HCC probability

<10%

10%-30%

230%

1.00

4 Slope: 0.990 S
R?:0.999

L

0.95

0.90

L
\

n=1241 d=54 p=6

210 subjects per group
Green dash: deal

8= 1000

Actual 2-Year HCC free probability

0.85

4/

085 090 095 100

Nomogram-Predicted 2-Year
HCC-free Probability

8
+~ | Slope: 1.002
R*:0.999

0.95

T
|
'

8 7

0.85

n=1241 d=54 p=6
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I
|

Actual 4-Year HCC-free probability
0.90

0.80

Observed
2-year
HCC incidence

2.2%
21.3%
42.9% l
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Future Directions
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Annual risk of HCC in cirrhosis patients

Untreated HCV/HBV Established risk factors

Cured HCV |
Suppressed HBV |
NAFLD

Emerging
risk factors

Ll

00 05 10 12 14 16 18 20 22 24 26 28

L) L} )

Incidence rate (per 100 person year)

i
1
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Kanwal F, et al. Gastroenterology 2019;157:54—-64.



HCC risk stratification and risk-based
surveillance in patients who achieve SVR

Surveillance
strategy

4 )
Abbreviated MRI

\\ J

( A
Biomarker panels

. . | +ulrasound

4 7
Biomarker panels

\. J

(" p

—  No surveillance
\ J

loannou GN. J Hepatol. 2021 Feb, 74(2):458-465.




Questions to be answered

< Not all HCC after SVR has advanced liver fibrosis or cirrhosis

% End-points used
> HCC occurrence or recurrence
> HCC staging
> Survival

< Other more sensitive imaging or molecular testing
% Asian Vs Caucasian

Humanity & Health



OUR TEAMS

Liver Cirrhosis Diagnosis and Treatment Center, The Fifth
Medical Centre of Chinese PLA General Hospital

Liver Diseases and Transplant Centre, The Fifth Medical
Centre of Chinese PLA General Hospital, Beijing -
Humanity & Health Medical Group)

UL"

H & H Medical Group
(Hong Kong)
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Translational }.
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Hepatology (Beijing
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