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Achievements with NAs in the Treatment of Hepatitis B

Suppression of HBV
replication

Decrease hepatic Hepatitis B
inflammation treatment

d fib i
and fibrosis ORAL Nucleoside

>

Analogues

Prevent/reduce
complications of
cirrhosis, reduction of

HCCs * <1% HBsAg loss at 48-weeks on NAs therapy'’
* 4% in patients on NA therapy for 10 years?

1. Marcellin P, et al. Liver Int. 2019;39(10):1868—1875; 2 Slaets L, et al. Gastroenterol Hepatol. 2020;2(3):106—-116



Annual HCC Incidence Rates with ETV or TDF in Chronic
Hepatitis B Without Cirrhosis
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Risk predicting scores of HCC development in CHB patients

Predicting scores Predictors 5-year AUROC to predict HCC risk
PAGE-B™ Age, male, platelet 0.82

mPAGE-B™ Age, male, platelet, albumin 0.82

HCCRESCUE™  Age, male, cirthosis 0.77

APA-B™ Age, platelet, alpha-fetaprotein 0.827

CAMD™ Age, male, cirrhosis, diabetes 0.76

AASL-HCC? Age, male, albumin, cirrhosis 0.802

REAL-B'™ Age, male, alcohol use, diabetes, cirrhosis, platelet, alpha- fetoprotein 0.80

PAGE-B score is the only one developed in Caucasian patients

Lin CL. Clin Mol Hepatol. 2023
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PAGE-B predicts the risk of developing hepatocellular carcinoma
in Caucasians with chronic hepatitis B on 5-year antiviral therapy

George Papatheodmlms - George Dalekos Vana Sypsa®, Cihan Yurdaydm Maria Buti®,
John Goulis’ . Jose Luis Callqa Heng Chi? Sp1lms Mannlakopnulus G1ampanln Mangia
Nikolaos Gatsehs Onur Keskin®, Savvoula Sawﬂou , Juan de la Rewlla Bettina E. Hansen

loannis Vlachngmnnakns Kostantinos Galanis®, Ramazan Idilman®, Massimo Colombo
10

IU

'IU

Rafael Estebanh Harry L.A. Janssen‘” Pietro Lampertwo

1815 adult Caucasians with CHB

no HCC at baseline

ETV/TDF > 12 months

derivation dataset, n = 1325)

HCC risk score: Multivariable Cox models
validation dataset, n = 490
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(based on age, gender & PLT)
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Papatheodoridis G. ] Hepatol. 2016

5-year cumulative HCC incidence rates were 5.7%



Cumulative probability of HCC in the derivation and validation dataset of patients
treated with ETV or TDF according to their PAGE-B risk scores.

Derivation dataset

Risk score:<9
............. Risk score:10-17
=== Risk score:218

Cumulative probability of HCC
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Years since ETV/TDF initiation

Cumulative probability of HCC
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Validation dataset

Risk score:<9
e RiSK score:10-17
= === Risk score:=218

Accuracy for prediction of HCC within the first
5 years of NAs using the cut-off point of >10 in
the PAGE-B risk score.

s
-
= PAGE-B risk score >10
l-,"- y Derivation cohort Validation cohort
'---" (N =1264) (N =484)
= Sensitivity 100% 100%
_ __-" [ Specificity 41.2% 19.6%
_ ".... PR :""F"_ Positive predictive value 9.8% 10.3%
: . . . : Negative predictive value 100% 100%

Years since ETV/TDF initiation

PAGE-B represents a simple and reliable score for prediction of the 5-year HCC risk in Caucasian CHB patients under NAs

Papatheodoridis G. ] Hepatol. 2016



HCC Prevented Beyond Five Years of NA Therapy in Cirrhosis
Only. PAGE-B Cohort

» Cohort :10-centers, 1,951 adult HCC-free Caucasians on ETV/TDF for > 1 year

No cirrhosis Compensated cirrhosis
3 -
Yearly HCC incidence rates S Yo %{Eg;}rggﬂeﬂce aes
p=0.931 ;
25- - >
25- 3.22% 1.57% I
0.49% 0.47% : ; '

Cumulative probability of HCC
s ,
Cumulative probability of HCC
o

o
-
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3 4 5 g ' -
Years since ETV/TDF initiation 0 1 7 8

2 3 4 5 6
Years since ETVITDF inftiation
Mumber at risk

Number at risk
1378 1357 1243 1144 1027 831 640 rr 169 524 509 480 495 ) a0s R4 108 15

» Late HCC predictors : older age (especially 250 years), lower platelets.

and liver stiffness 212 kPa at year 5

Papatheodoridis G et al Hepatology 2017



PAGE B Predicts HCC in Asians with NA Suppressed
Chronic Hepatitis B. Hong Kong Study

With either one of the low risk scores 9,417 (29.3%) patients classified as low risk 43 (0.5%) developed HCC in 5 yrs
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Follow-up duration (years)
N° at risk
Low risk 7,198 6,448 3 4,251 3,378 2,704
Intermediate risk 15,212 13,804 11,239 9,387 7663 6,098
High risk 9,740 8,676 6,961 5,750 4,597 3,555

Yip TCF et al J Hepatol 2020

Cumulative incidence of HCC (%)

20— = Lowrisk <8
= = = |ntermediate risk 9-12
High risk >13
18 —
16 —
14
m PAGE-B
12 —
10 —
8 —
6 — Gray's test, p <0.001
4 —]
2 =TT -
0 — ——— -
[ [ I [ [
0 1 2 3 4 5
Follow-up duration (years)
7,746 7,020 5824 4,874 3,981 3.231
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Surveillance in patients at high risk of HCC

Recommendations B Level of evidence [ Grade of recommendation

Cirrhotic patients, Child—Pugh stage A and B Low Strong

 Cirrhotic patients, Child-Pugh stage C awaiting LT Low Strong

* Non-cirrhotic HBV patients at intermediate or high risk of HCC*
(according to PAGE-BT classes for Caucasian subjects, respectively Low Weak
10-17 and =18 score points)

* Non-cirrhotic F3 patients, based on an individual risk assessment Low Weak

Role of surveillance for patients with NAFLD without cirrhosis is unclear Low

*Patients at low HCC risk left untreated for HBV and without regular 6-month surveillance must be reassessed at latest on a yearly basis to verify progression of HCC risk.

TPAGE-B score is based on decade of age (16—29 = 0, 30-39 = 2, 40-49 = 4, 50-59 = 6, 60-69 = 8, 270=10), gender (M = 6, F = 0) and platelet count (2200,000/ul = 0,

100,000-199,999ul = 1, <100,000 = 2): a total sum of <9 is considered at low risk of HCC (almost 0% HCC at 5 years) a score of 10-17 at intermediate risk (3% incidence EAS L
HCC at 5 years) and 218 is at high risk (17% HCC at 5 years)

EASL CPG HCC. J Hepatol 2018: doi: 10.1016/j.jhep.2018.03.019 The Home of Hepatoloy



mPAGE-B score for Asian NAs treated patients

mPAGE-B

The simple formula of the modified PAGE-B score

Age Risk Gender Risk Platelets Risk  Albumin Risk
{years) score sCore (x10%L) score (g/dl) scone
<30 0 Female 1] >250 0 4.0 0
30-39 3 Male 2 200-250 2 3.5-4.0 1
40-49 5 150-200 3 3.0-35 2
50-59 7 100-150 4 <3.0 3
60-69 9 <100 5

=70 11

The modified PAGE-B score stratifies the HCC risk in Asian patients

[ Lo
= =

Cumulative probability
of HCC (%)
o

with chronic hepatitis B under antiviral therapy

= —— Low =8 points
--=-- Intermediate 9-12 points
= =-=== High 213 points

p <0.001 by Log-rank test
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Table 4. Comparison of predictive performance for HCC development

within five years.

Prediction model

Time-dependent AUROC (95% (1)

Modified PAGE-B
PAGE-B

Kim JH. ) Hepatol. 2018

0.82 (0.76-0.88)
0.72 (0.65-0.78)



Predictive performance of newer Asian HCC risk
scores in treated Caucasians with CHB

1,951 Caucasian CHB patients

d

treated with ETV/TDF
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HCC developed in 7% “\ oiNle
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Low/High-risk group cut-off

AUROC, c-statistic (95% Cl)

J -

3-year
3.3%

W Cumulative HCC risk rates
f

5-year
5.9%

Sensitivity, %

10-year
9.6%

At baseline 5-year HCC prediction

PAGE-B 10/18 0.80 (0.76, 0.83) 99.3% 99.8%
HCC-Rescue 65/85 0.81 (0.78, 0.84) 97.2% 99.5%
CAMD 8/14 0.79 (0.74, 0.83) 100% 100%
mPAGE-B 9/13 0.82 (0.78, 0.85) 97.8% 99.3%
AASL 6/20 0.81 (0.77, 0.84) 99.3% 99.7%
At baseline 10-year HCC prediction

PAGE-B 10/18 0.78 (0.75, 0.81) 99.3% 99.8%
HCC-Rescue 65/85 0.81 (0.79, 0.84) 97.2% 99.5%
CAMD 8/14 0.80 (0.76, 0.83) 100% 100%
mPAGE-B 9/13 0.81(0.78, 0.84) 97.8% 99.3%
AASL 6/20 0.80 (0.77, 0.83) 99.3% 99.7%

Papatheodoridis, G et al J Hepatol 2021



Can HCC risk scores applied to patients under treatment
with Tenofovir Alafenanide?
Observed vs. Predicted HCC Cases by REACH-B Analysis over 8 Years,

Cirrhosis Mo cirrhosis
® 35 8 90 -
ﬂ ® Obsarved cases, n=16 E ® Observed cases, n=30
¢ 30 - = REACH-B—predicted cases, n=32 ¢3 80 - = REACH-B-predicted cases, n=85
O o 70
Q 25 - o
I SIR (85% CI) T 60 - SIR (95% CI)
o 20 0.50 (0.31, 0.83); o 0.35 (0.25, 0.50);
kT p=0.0063 o a0 - p<0.0001
§ 15 - o e § 40

30 -
© = il ®
i i
S G | | | | a [:I I I 1 I 1
0 48 96 144 192 240 288 336 384 0 48 96 144 192 240 288 336 384
Week Week

SIR is Standardized Incidence Ratio of observed cases/predicted cases as determined by REACH-B.
Cl, confidence interval; HCC, hepatocellular carcinoma; REACH-B, Risk Estimation for Hepatocellular Carcinoma in Chronic Hepalitis B; SIR.,

atandardirad inFidenrs ratin

Kim R et al. EASL 2024



Shifts in HCC Risk from Baseline to Year 8 (Week 384),
Pooled Analysis Using mPAGE-B Model

Baseline
Low risk (n=1,251) Medium risk (n=810)
Low risk 749 (97) 157 (26) 3(2)
© | Medium risk 26 (3) 427 (72) 69 (51)
5 High risk 0 10 (2) 64 (47)
Missing®, n 476 216 72

Most patients who were low- or medium-risk at baseline either remained at those risk categories or shifted
to a lower risk group by Week 384.
Of the patients who were high-risk at baseline, most shifted to medium or low-risk by Week 384

Kim R et al. EASL 2024



EASL Recommendations for Surveillance in
Nas Suppressed HBV

Patients under effective long-term NA therapy should remain
under surveillance for HCC. (Evidence level lI-2, grade of
recommendation 1)

HCC surveillance is mandatory for all patients with cirrhosis as
well as those with moderate or high HCC risk scores at the onset
of NA therapy. (Evidence level lI-2, grade of recommendation 1)

EASL CPG HBV J Hepatol 2017




Incidence of HCC in patients with a PAGE-B score > 10
Cohort ANRS C022 HEPATHER & SNDS, prospective follow up median 99 months (89-109)

1 935 patients with advanced fibrosis and a PAGE-B score < and > 10 or without advanced fibrosis and PAGE-B

Hepatic Decompensation, n (%)

Liver Transplantation, n (%)

Death, n (%)

HCC, n (%)
Incidence /100 p-yr (IC 95%)

Group 1

Advanced Fibrosis

PAGE-B < 10

(n=176)

0 (0 %)

0 (0 %)

4 (5,3 %)

1(1,3 %)
0,17 (0,00-0,96)

score> 10

Group 2

Advanced Fibrosis

PAGE-B = 10
(n=343)

3(0,9 %)
4 (1,2 %)

51 (14,9 %)

31 (9 %)
1,25 (0,85-1,77)

Group 3

NO Advanced Fibrosis

PAGE-B = 10
(h=1516)

8 (0,5 %)

0 (%)

76 (5 %)

13 (0,9 %)
0,11 (0,06-0,19)

0,59

0,001

<0,0001

<0,0001

Parlati L, , AASLD 2024,



HCC surveillance in clinical practice is suboptimal

Type of HCC Su

rveillance

Every 6 monts (Su-R6)
Every 12 monts (Su-R12)

Irregular (Su-I)
None (Su0)

Frequency of Surveillance according to Page B Group

Total
n=1 935

31 (1,6 %)
389 (20,1 %)
1432 (74 %)

83 (4,3 %)

HCC detected by frequency of Surveillance

HCC, n (%)

Overall
(n=1852)

45 (2,3 %)

(Every 6 mo
(n=31)

10 (22,2 %)

Every 12 mcﬁ
(n=389)

23 (51,1 %)

Irregular
(n=1432)

12 (26,7 %)

Group 1
AF & PAGE B< 10

n=76

2 (2,6 %)
19 (25 %)
51 (67,1 %)
4 (5,3 %)

HCC Therapy

Therapy, n (%)
- Curative
- Paliative

Group 2

AFF& PAGE-B > 10

n =343

14 (4,1 %)
141 (41,1 %)
183 (53,3 %)

5(1,5 %)

Group 3
NO AF&AGE-B > 10 p
n=1516
15 (1 %)
229 (15,1 %) <0,0001

1198 (79 %)

74 (4,9 %)

Therapy of HCC in function of Surveillance

Total
(n=45)

18 (54,6 %)
15 (45,5 %)

(Every 6
mo

(=10)

6 (66,7 %)

3(33,3 %)

Ev?;\‘/)lz \ Irregular -
(n=23) (n=12)

9(563%) |3(37,5%) 0,052
7(43,8%) / 5(62,5%)

Curative =60 %
Paiative =40 %

Parlati L,et al AASLD 2024,



Clinical utility of HCC risk scores in chronic hepatitis B

Should HCC Surveillance Be Relaxed in Treated Patients at Low Risk of HCC?

Should HCC Surveillance Be Enhanced in Patients at Higher Risk of HCC?

Can cirrhosis be safely excluded in all cases?

Should we mind of those co-morbidities that may promote liver disease

progression?



Should HCC Surveillance Be Relaxed in Treated Patients at Low
Risk of HCC?
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NPV for 5-year HCC prediction, %

Voulgaris T et al Liver Intern 2020



Summary

The risk of hepatocellular carcinoma decreases after long-termNAs treatment in
Caucasians with chronic hepatitis B particularly in patients with Cirrhosis

PAGE-B represents a simple and reliable score for prediction of HCC risk in Caucasian CHB

patients under NAs

Most patients who were low- or medium-risk at baseline by PAGE-B either remained at
those risk categories or shifted to a lower risk group after 8 years of NAs therapy

Patients who were at low risk at baseline with PAGE-B score could HCC surveillance be
relaxed
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