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Chronic hepatitis B (CHB) virus infection continues to 

pose a significant global public health challenge, influ-

enced by evolving epidemiological patterns due to several 

factors, such as vaccination policies and migration. The di-

agnosis of hepatitis B is established by the presence of 

hepatitis B surface antigen (HBsAg), and chronic hepatitis 

B infection is confirmed when HBsAg persists in the blood-

stream for at least 6 months.1-4 The global prevalence of 

HBsAg varies greatly across different countries.5 Almost 

296 million people worldwide have CHB, with the highest 

rates observed in Africa and Asia.1 Such patients require 

lifelong monitoring and potentially antiviral treatment. In 

2022, hepatitis B virus (HBV)-related complications result-

ed in approximately 1.1 million deaths, and these numbers 

are expected to increase in the coming years unless effec-

tive interventions are implemented.1 In particular, predicting 

the risk of developing hepatocellular carcinoma (HCC) in 

patients with CHB is still a challenge nowadays, as this 

might develop even in patients who do not have cirrhosis or 

in patients who are responding to antiviral treatment. 

Given this, it becomes crucial to identify those patients 

who are at a higher risk of developing HCC, to ensure they 

receive timely and effective care. Effective risk stratification 

can play a pivotal role in this regard, allowing for HCC sur-

veillance and potentially improving outcomes. In this con-

text, a meta-analysis by Jin et al.6 has provided interesting 

insights on the efficacy of transient elastography (TE) as a 

non-invasive test (NIT) for predicting HCC development in 

this patient population.

TE performed using the Fibroscan is a well validated NIT 

for assessing liver fibrosis in CHB7 and is recommended in 
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various guidelines.3,8 TE measures liver stiffness in kPa, 

providing a quantitative evaluation of the extent of the liver 

fibrosis. 

In their systematic review and meta-analysis, Jin and col-

leagues identified 10 studies (including a total of 18,150 pa-

tients) that assessed the risk of HCC development and 

used TE for stratifying liver fibrosis in CHB patients. Seven 

of these studies were retrospective and three were pro-

spective. Antiviral treatment was received by all patients in 

four studies and by some in the remaining six. There were 

no data on HBeAg status and viral load and/or viral sup-

pression. Remarkably, all studies were performed in Asia, 

and nine of them were performed in South Korea. Accord-

ing to the results of the meta-analysis, the authors found 

that a liver stiffness measurement (LSM) of ≥11 kPa was 

associated with a hazard ratio (HR) of 3.3 for the develop-

ment of HCC, thus providing a practical cut-off for identify-

ing high-risk patients.6 This finding is potentially important 

for refining surveillance strategies and improving CHB pa-

tient outcomes.

Although the results are important, there are also limita-

tions that need to be taken into account. The fact that all 

included studies came from Asia, raises questions about 

the generalizability of these findings to other populations. A 

critical aspect not considered in the analysis was the dura-

tion of antiviral treatment, which is inversely correlated with 

the risk of HCC. Prolonged antiviral therapy has been 

shown to reduce HCC risk in CHB patients,9 and also the 

specific antiviral molecule used in therapy can have a 

role,10 consequently these variables could significantly in-

fluence the study outcomes. Additionally, the meta-analysis 

did not consider the HBeAg status, which is a known risk 

factor for HCC,1,3 which further complicates the interpreta-

tion of the results. Thus, it is difficult to interpret the finding 

that the HR for HCC development was higher in the studies 

where all patients received antiviral treatment compared to 

the studies where only a subset of patients were receiving 

treatment. Finally, the lack of randomized controlled trials 

(RCTs) and the presence of potential confounders in retro-

spective studies are also factors that suggest caution in in-

terpreting these results. For instance, the attributable risk 

conferred by alcohol misuse or the presence of metabolic 

risk factors could not be quantified.

Regarding the use of TE as a predictive tool, the sensitiv-

ity and specificity (61% and 78%) of the 11 kPa cut-offs 

were rather moderate which means that it cannot be used 

as a standalone test but needs to be complemented by 

other prognostic methods or incorporated in existing HCC 

prediction scores (Fig. 1). Combining TE with other estab-

lished HCC prediction factors for CHB patients, such as 

age, gender, platelets count, diabetic status, HBV DNA lev-

els, could enhance the accuracy of predicting which CHB 

patients are at risk of developing HCC and would benefit 

most from surveillance. Therefore, in terms of future direc-

tions, a reasonable next step would be to integrate TE into 

existing HCC risk prediction models for HBV. Several mod-

els have been developed, including GAG-HCC and HCC-

CU scores (from Hong-Kong cohorts),11,12 REACH-B score 

(in Asian CHB populations without cirrhosis),13 THRI (from 

a Toronto cohort of cirrhotic patients),14 PAGE-B score (in 

Caucasian CHB populations on entecavir/tenofovir),15,16 

mPAGE-B score (in Asian CHB patients on antiviral thera-

py),17 PLAN-B prediction model (developed using artificial 

intelligence, in South Korean CHB patients on antiviral ter-

aphy),18 and the recently proposed PAGED-B score (from 

South Korean CHB patients treated with entecavir/tenofo-

vir) (summarised in Table 1).19 However, further work is 

needed to incorporate LSMs into these or new models, 

particularly by including populations from other continents 

to enhance the generalizability and applicability across di-

verse populations.

Increasingly, the use of concordant independent NITs 

(such as TE and other NITs for liver fibrosis, such as se-

rum-based scores like fibrosis-4, aminotransferase to 

platelet ratio index, and ELF) is recommended to increase 

the confidence of a positive diagnosis of cirrhosis.20 This 

would further increase the ability to stratify risk and cus-

tomize surveillance strategies for CHB patients. While TE 

focuses on liver stiffness, serum-based tests offer addition-

al “layers” of risk assessment, contributing to a more com-

plete approach to managing CHB patients. Combining 

these NITs with imaging techniques can improve the accu-

Abbreviations: 
CHB, chronic hepatitis B; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HR, hazard ratio; LSM, liver stiffness measurement; 
NIT, non-invasive test; RCT, randomized controlled trial; TE, transient elastography



https://doi.org/10.3350/cmh.2024.0817270

Clinical and Molecular Hepatology
Volume_31 Number_1 January 2025

http://www.e-cmh.org

racy of risk prediction and facilitate more personalized pa-

tient management.1,21-23

While RCTs could offer a wider perspective, they may not 

be essential. Instead, future research should focus on the 

development of robust prediction models with comprehen-

sive derivation and external validation, across different, 

heterogeneous populations, evaluating TE and other es-

tablished risk factors. Such models would allow for more 

accurate risk stratification and tailored surveillance strate-

gies, ultimately improving patient outcomes. Future re-

search should also consider the overall effects of antiviral 

therapy on TE results and the overall risk of HCC develop-

ment, and the engagement and adherence of the patients 

to surveillance protocols. Public health initiatives which aim 

at increasing awareness and access to TE and NITs could 

contribute to better management of CHB and reduce the 

global burden of HBV-related liver cancer.

In conclusion, while TE has demonstrated to be a valu-

able tool for assessing the risk of HCC development in pa-

tients with, its integration within existing risk scores will be 

pivotal in advancing patient care. 
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Figure 1. Rationale for combining the transient elastography with anthropometric parameters and blood tests. HBV, hepatitis B virus; 
ALT, alanine aminotransferase; HCC, hepatocellular carcinoma; CHB, chronic hepatitis B.

Anthropometric parameters
and blood tests

Transient elastography

Such as:
•	Age
•	Sex
•	Platelet count
•	HBV DNA levels
•	ALT

√ Non-invasive and safe
√ Cost-effective
√ Widely accessible
√ Fast
√ Repeatable for monitoring

Refined models for predicting the
risk of HCC development in CHB

patients

stratify the risk for every patient
and tailor the surveillance

strategies



Mirko Zoncapè, et al. 
Elastography for HCC prediction in hepatitis B

https://doi.org/10.3350/cmh.2024.0817 271http://www.e-cmh.org

Ta
bl

e 
1.

 C
om

pa
ris

on
 o

f H
C

C
 ri

sk
 o

f d
iff

er
en

t p
re

di
ct

io
n 

m
od

el
s 

av
ai

la
bl

e 
fo

r C
H

B
 p

at
ie

nt
s

M
od

el
 n

am
e

D
ev

el
op

m
en

t p
op

ul
at

io
n

K
ey

 p
ar

am
et

er
s 

us
ed

Ta
rg

et
 p

op
ul

at
io

n
N

ot
es

G
A

G
-H

C
C

 s
co

re
H

on
g 

K
on

g 
co

ho
rt

A
ge

, s
ex

, H
B

V
 D

N
A

 le
ve

ls
, 

co
re

 p
ro

m
ot

er
 m

ut
at

io
ns

, 
pr

es
en

ce
 o

f c
irr

ho
si

s

C
H

B
 p

at
ie

nt
s,

 w
ith

/w
ith

ou
t c

irr
ho

si
s

E
xc

lu
si

on
 c

rit
er

ia
: a

ny
 fo

rm
 o

f e
st

ab
lis

he
d 

tr
ea

tm
en

t 
fo

r C
H

B
 (b

ef
or

e 
or

 a
t t

he
 m

om
en

t o
f e

nr
ol

m
en

t);
 

H
C

C
 o

n 
pr

es
en

ta
tio

n,
 o

r o
th

er
 c

on
co

m
ita

nt
 

di
se

as
es

 in
cl

ud
in

g 
H

C
V

 o
r H

D
V

 in
fe

ct
io

n,
 

au
to

im
m

un
e 

he
pa

tit
is

, W
ils

on
’s

 d
is

ea
se

, p
rim

ar
y 

bi
lia

ry
 c

irr
ho

si
s,

 a
lc

oh
ol

ic
 li

ve
r d

is
ea

se
 a

nd
 fa

tt
y 

liv
er

D
ev

el
op

ed
 in

 A
si

an
 p

op
ul

at
io

ns
P

ro
po

se
d 

sc
or

e 
cu

t-
of

f: 
10

1
A

cc
ur

ac
ie

s 
in

 1
0-

ye
ar

s 
pr

ed
ic

tio
n 

fo
r t

he
 to

ta
l 

st
ud

y 
po

pu
la

tio
n:

 S
e,

 8
8.

0%
; S

p,
 7

8.
7%

H
C

C
-C

U
 s

co
re

H
on

g 
K

on
g 

co
ho

rt
A

ge
, a

lb
um

in
, b

ili
ru

bi
n,

 
H

B
V

 D
N

A
 le

ve
ls

, 
pr

es
en

ce
 o

f c
irr

ho
si

s

C
H

B
 p

at
ie

nt
s,

 w
ith

/w
ith

ou
t c

irr
ho

si
s

E
xc

lu
si

on
 c

rit
er

ia
: a

nt
iv

ira
l t

he
ra

py
 b

ef
or

e 
en

ro
lm

en
t; 

H
C

C
 o

n 
pr

es
en

ta
tio

n 
or

 in
 m

ed
ic

al
 

hi
st

or
y,

 C
hi

ld
-P

ug
h 

cl
as

s 
C

 c
irr

ho
si

s

D
ev

el
op

ed
 in

 A
si

an
 p

op
ul

at
io

ns
P

ro
po

se
d 

cu
t-

of
fs

: ≥
20

 to
 id

en
tif

y 
hi

gh
 r

is
k 

of
 H

C
C

 d
ev

el
op

m
en

t; 
≤

5 
to

 e
xc

lu
de

 fu
tu

re
 

H
C

C
 (N

P
V

: 9
7.

3 
an

d 
97

.8
%

 in
 th

e 
va

lid
at

io
n 

an
d 

tr
ai

ni
ng

 c
oh

or
ts

, r
es

pe
ct

iv
el

y)

R
E

A
C

H
-B

A
si

an
 C

H
B

 p
at

ie
nt

s 
w

ith
ou

t c
irr

ho
si

s 
(H

on
g 

K
on

g 
+ 

S
ou

th
 K

or
ea

 
co

ho
rt

s)

A
ge

, s
ex

, A
LT

, H
B

eA
g 

st
at

us
, H

B
V

 D
N

A
 le

ve
ls

C
H

B
 p

at
ie

nt
s,

 b
et

w
ee

n 
30

 a
nd

 6
5 

ye
ar

s,
 w

ith
ou

t 
ci

rr
ho

si
s

E
xc

lu
si

on
 c

rit
er

ia
: a

ge
 <

30
 o

r >
65

 y
ea

rs
; H

C
V

 
po

si
tiv

ity
; p

re
se

nc
e 

of
 c

irr
ho

si
s;

 a
nt

iv
ira

l t
re

at
m

en
t 

du
rin

g 
th

e 
st

ud
y

Li
m

ite
d 

to
 n

on
-c

irr
ho

tic
 p

at
ie

nt
s;

 d
ev

el
op

ed
 

in
 A

si
an

 p
op

ul
at

io
n

17
-p

oi
nt

 r
is

k 
sc

or
e,

 fo
r 3

-, 
5-

, a
nd

 1
0-

ye
ar

s 
ris

k 
of

 H
C

C
 d

ev
el

op
m

en
t

T
H

R
I

To
ro

nt
o 

co
ho

rt
s 

(d
at

a 
on

 e
th

ni
c 

gr
ou

ps
 n

ot
 

av
ai

la
bl

e)

A
ge

, s
ex

, a
et

io
lo

gy
 o

f 
ci

rr
ho

si
s,

 p
la

te
le

t c
ou

nt
P

at
ie

nt
s 

w
ith

 b
io

ps
y-

pr
ov

en
 c

irr
ho

si
s 

w
ith

 m
ul

tip
le

 
ae

tio
lo

gi
es

E
xc

lu
si

on
 c

rit
er

ia
: n

o 
co

nf
irm

at
or

y 
fe

at
ur

es
 a

t 
liv

er
 b

io
ps

y;
 H

C
C

 d
ia

gn
os

ed
 w

ith
in

 6
 m

on
th

s 
of

 r
ef

er
ra

l; 
pa

tie
nt

s 
w

ith
 P

rim
ar

y 
S

cl
er

os
in

g 
C

ho
la

ng
iti

s 
an

d 
ch

ol
an

gi
oc

ar
ci

no
m

a

T
he

 s
tu

dy
 is

 p
er

fo
rm

ed
 o

n 
m

ul
tip

le
 

ae
tio

lo
gi

es
 o

f c
irr

ho
si

s,
 a

nd
 n

ot
 s

pe
ci

fic
al

ly
 

fo
r C

H
B

 p
at

ie
nt

s
E

th
ni

c 
ba

ck
gr

ou
nd

 o
f e

nr
ol

le
d 

pa
tie

nt
s 

is
 n

ot
 

av
ai

la
bl

e
P

oi
nt

-r
is

k 
sc

or
e 

fo
r t

he
 1

0-
ye

ar
 c

um
ul

at
iv

e 
H

C
C

 in
ci

de
nc

e:
 3

%
 (l

ow
-r

is
k,

 <
12

0 
po

in
ts

); 
10

%
 (m

ed
iu

m
-r

is
k,

 1
20

–2
40

 p
oi

nt
s)

; 3
2%

 
(h

ig
h 

ris
k,

 >
24

0 
po

in
ts

)
R

ec
or

de
d 

in
ci

de
nc

e 
pe

r 1
00

0 
C

H
B

 p
at

ie
nt

s-
ye

ar
s:

 2
6.

2

PA
G

E
-B

 r
is

k 
sc

or
e

C
au

ca
si

an
 C

H
B

 p
at

ie
nt

s 
un

de
r a

nt
iv

ira
l t

he
ra

py
A

ge
, s

ex
, p

la
te

le
t c

ou
nt

C
H

B
 p

at
ie

nt
s,

 w
ith

/w
ith

ou
t c

irr
ho

si
s,

 w
ho

 h
ad

 
re

ce
iv

ed
 tr

ea
tm

en
t w

ith
 e

nt
ec

av
ir 

or
 te

no
fo

vi
r f

or
 

at
 le

as
t 6

 m
on

th
s

E
xc

lu
si

on
 c

rit
er

ia
: a

ge
<1

6 
ye

ar
s,

 H
C

C
 d

ia
gn

os
ed

 
be

fo
re

 th
e 

on
se

t o
f a

nt
iv

ira
l t

he
ra

py
, c

oi
nf

ec
tio

n 
w

ith
 h

ep
at

iti
s 

D
, h

ep
at

iti
s 

C
 o

r h
um

an
 im

m
un

o-
de

fic
ie

nc
y 

vi
ru

s

D
ev

el
op

ed
 a

nd
 v

al
id

at
ed

 in
 C

au
ca

si
an

 
po

pu
la

tio
ns

; p
rim

ar
ily

 fo
r p

re
di

ct
io

n 
of

 th
e 

5-
ye

ar
 H

C
C

 r
is

k 
in

 C
au

ca
si

an
 C

H
B

 u
nd

er
 

en
te

ca
vi

r/
te

no
fo

vi
r

P
ro

po
se

d 
cu

t-
of

f (
fo

r h
ig

he
st

 N
P

V
): 

10
 p

oi
nt

s 
(S

e,
 1

00
%

; S
p,

 1
9.

6 –
41

.2
%

; N
P

V,
 1

00
%

)
C

ut
-o

ff 
fo

r m
ax

im
iz

ed
 s

en
si

tiv
ity

 a
nd

 
sp

ec
ifi

ci
ty

: 1
7 

po
in

ts
 (S

e,
 7

6.
0%

; S
p,

 7
7.

3%
)



https://doi.org/10.3350/cmh.2024.0817272

Clinical and Molecular Hepatology
Volume_31 Number_1 January 2025

http://www.e-cmh.org

M
od

el
 n

am
e

D
ev

el
op

m
en

t p
op

ul
at

io
n

K
ey

 p
ar

am
et

er
s 

us
ed

Ta
rg

et
 p

op
ul

at
io

n
N

ot
es

m
PA

G
E

-B
 r

is
k 

sc
or

e
A

si
an

 C
H

B
 p

op
ul

at
io

n 
un

de
r a

nt
iv

ira
l t

he
ra

py
A

ge
, s

ex
, p

la
te

le
t c

ou
nt

, 
an

d 
se

ru
m

 a
lb

um
in

 
le

ve
ls

C
H

B
 p

at
ie

nt
s,

 w
ith

/w
ith

ou
t c

irr
ho

si
s,

 in
cl

ud
in

g 
bo

th
 

pa
tie

nt
s 

na
ïv

e 
to

 a
nt

iv
ira

l t
he

ra
py

 a
nd

 p
at

ie
nt

s 
w

ho
 h

ad
 p

re
vi

ou
sl

y 
re

ce
iv

ed
 a

nt
iv

ira
l t

re
at

m
en

ts
 

w
ith

 N
A

s 
ot

he
r t

ha
n 

en
te

ca
vi

r a
nd

 te
no

fo
vi

r
E

xc
lu

si
on

 c
rit

er
ia

: H
C

C
 d

ia
gn

os
ed

 b
ef

or
e 

th
e 

st
ar

t 
of

 a
nt

iv
ira

l t
he

ra
py

; c
oi

nf
ec

tio
n 

w
ith

 h
ep

at
iti

s 
C

, D
 o

r h
um

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s;
 a

ct
iv

e 
al

co
ho

lis
m

, m
od

er
at

e 
or

 s
ev

er
e 

fa
tt

y 
liv

er
 a

t 
ul

tr
as

on
og

ra
ph

y;
 li

ve
r t

ra
ns

pl
an

t

M
od

ifi
ca

tio
n 

of
 P

A
G

E
-B

 fo
r A

si
an

 p
op

ul
at

io
ns

 
un

de
r t

re
at

m
en

t
C

ut
-o

ff 
va

lu
e 

th
at

 m
ax

im
iz

ed
 b

ot
h 

se
ns

iti
vi

ty
 

an
d 

sp
ec

ifi
ci

ty
 fo

r p
re

di
ct

io
n 

of
 5

-y
ea

rs
 

H
C

C
 d

ev
el

op
m

en
t i

n 
th

e 
de

riv
at

io
n 

co
ho

rt
: 

13
 p

oi
nt

s 
(S

e,
 7

2.
4%

; S
p,

 7
1.

7%
; N

P
V,

 
97

.5
%

)

P
LA

N
-B

S
ou

th
 K

or
ea

n 
C

H
B

 
pa

tie
nt

s 
tr

ea
te

d 
w

ith
 

an
tiv

ira
l t

he
ra

py

A
ge

, p
la

te
le

t c
ou

nt
, 

an
tiv

ira
l a

ge
nt

 u
se

d 
(E

T
V

 
or

 T
D

F
), 

se
x,

 A
LT

, H
B

V
 

D
N

A
 le

ve
ls

, a
lb

um
in

, 
bi

lir
ub

in
, a

nd
 H

B
eA

g 
st

at
us

 a
t b

as
el

in
e

C
H

B
 p

at
ie

nt
s 

un
de

r a
nt

iv
ira

l t
he

ra
py

 w
ith

 e
nt

ec
av

ir 
or

 te
no

fo
vi

r f
or

 m
or

e 
th

an
 6

 m
on

th
s

E
xc

lu
si

on
 c

rit
er

ia
: d

ev
el

op
m

en
t o

f H
C

C
 w

ith
in

 
1 

ye
ar

 o
f t

he
 in

iti
at

io
n 

of
 th

e 
an

tiv
ira

l t
he

ra
py

; 
di

sc
or

da
nc

e 
be

tw
ee

n 
th

e 
in

di
ca

tio
ns

 fo
r N

A
 

tr
ea

tm
en

t a
cc

or
di

ng
 to

 th
e 

A
A

S
LD

 c
rit

er
ia

 a
nd

 th
e 

ac
tu

al
 in

iti
at

io
n 

of
 N

A
 tr

ea
tm

en
t

A
I-

ba
se

d 
m

od
el

 b
as

ed
 o

n 
a 

gr
ad

ie
nt

-
bo

os
tin

g 
m

ac
hi

ne
 a

lg
or

ith
m

. D
ev

el
op

ed
 

in
 S

ou
th

 K
or

ea
n 

po
pu

la
tio

n 
an

d 
va

lid
at

ed
 

in
 tw

o 
ex

te
rn

al
 c

oh
or

ts
 (K

or
ea

n 
an

d 
C

au
ca

si
an

 c
oh

or
ts

)
S

at
is

fa
ct

or
y 

di
sc

rim
in

an
t f

un
ct

io
n 

(c
-in

de
x,

 
0.

82
)

PA
G

E
D

-B
S

ou
th

 K
or

ea
n 

C
H

B
 

pa
tie

nt
s 

tr
ea

te
d 

w
ith

 
en

te
ca

vi
r/

te
no

fo
vi

r

A
ge

, s
ex

, p
la

te
le

t c
ou

nt
, 

H
B

V
 D

N
A

 le
ve

ls
, 

di
ab

et
es

 s
ta

tu
s

C
H

B
 p

at
ie

nt
s 

w
ith

ou
t c

irr
ho

si
s,

 w
ho

 s
ta

rt
ed

 a
nt

iv
ira

l 
th

er
ap

y 
w

ith
 E

T
V

/T
D

F
E

xc
lu

si
on

 c
rit

er
ia

: a
ge

 <
18

 y
ea

rs
; H

B
V

 D
N

A
 le

ve
ls

 
<2

0,
00

0 
IU

/m
L,

 o
r a

ct
iv

e 
he

pa
tit

is
 b

ef
or

e 
th

e 
en

ro
lm

en
t; 

H
B

eA
g-

ne
ga

tiv
ity

 b
ef

or
e 

th
e 

en
ro

lm
en

t 
or

 a
t t

re
at

m
en

t s
ta

rt
in

g;
 p

re
se

nc
e 

of
 c

irr
ho

si
s;

 
pr

ev
io

us
 u

se
 o

f a
nt

iv
ira

l a
ge

nt
s;

 o
th

er
 c

oi
nf

ec
tio

ns
 

(H
C

V,
 H

D
V,

 H
IV

, o
r o

th
er

 h
ep

at
ot

ro
pi

c 
vi

ru
se

s)
, 

or
 o

th
er

 li
ve

r d
is

ea
se

s 
(a

lc
oh

ol
is

m
, m

od
er

at
e 

or
 s

ev
er

e 
fa

tt
y 

liv
er

, o
r a

ut
oi

m
m

un
e 

he
pa

tit
is

); 
an

am
ne

st
ic

 p
os

iti
vi

ty
 fo

r m
al

ig
na

nc
y 

or
 o

rg
an

 
tr

an
sp

la
nt

at
io

n;
 p

re
vi

ou
s 

tr
ea

tm
en

t w
ith

 
im

m
un

os
up

pr
es

si
ve

 a
ge

nt
s;

 fo
llo

w
-u

p 
<1

 y
ea

r;
 

H
C

C
 o

r l
iv

er
 tr

an
sp

la
nt

at
io

n 
du

rin
g 

th
e 

fir
st

 y
ea

r 
of

 fo
llo

w
-u

p;
 in

te
rv

al
 b

et
w

ee
n 

ba
se

lin
e 

H
B

V
 D

N
A

 
m

ea
su

re
m

en
t a

nd
 a

nt
iv

ira
l t

he
ra

py
 in

iti
at

io
n 

>1
 

m
on

th

In
te

gr
at

es
 a

dd
iti

on
al

 p
ar

am
et

er
s 

to
 th

e 
or

ig
in

al
 P

A
G

E
-B

 s
co

re
; f

oc
us

ed
 o

n 
A

si
an

 
po

pu
la

tio
n

5-
ye

ar
 H

C
C

 r
is

k 
pr

ed
ic

tio
n 

in
 v

al
id

at
io

n 
co

ho
rt

: A
U

R
O

C
, 0

.8
5;

 c
-in

de
x,

 0
.8

7

H
C

C
, 

he
pa

to
ce

llu
la

r 
ca

rc
in

om
a;

 C
H

B
, 

ch
ro

ni
c 

he
pa

tit
is

 B
; 

H
B

V,
 h

ep
at

iti
s 

B
 v

iru
s;

 H
C

V,
 h

ep
at

iti
s 

C
 v

iru
s;

 H
D

V,
 h

ep
at

iti
s 

D
 v

iru
s;

 S
e,

 s
en

si
tiv

ity
; 

Sp
, 

sp
ec

ifi
ci

ty
; 

N
PV

, 
ne

ga
tiv

e 
pr

ed
ic

tiv
e 

va
lu

e;
 A

LT
, 

al
an

in
e 

am
in

ot
ra

ns
fe

ra
se

; 
H

B
eA

g,
 h

ep
at

iti
s 

B
 e

 a
nt

ig
en

; 
ET

V,
 e

nt
ec

av
ir;

 T
D

F,
 t

en
of

ov
ir 

di
so

pr
ox

il 
fu

m
ar

at
e;

 N
A

, 
nu

cl
eo

s(
t)i

de
 a

na
lo

g;
 A

A
SL

D
, 

A
m

er
ic

an
 

A
ss

oc
ia

tio
n 

fo
r t

he
 S

tu
dy

 o
f L

iv
er

 D
is

ea
se

s;
 H

IV
, h

um
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s;

 A
U

R
O

C
, a

re
a 

un
de

r t
he

 re
ce

iv
er

 o
pe

ra
tin

g 
ch

ar
ac

te
ris

tic
 c

ur
ve

.

Ta
bl

e 
1.

 C
on

tin
ue

d



Mirko Zoncapè, et al. 
Elastography for HCC prediction in hepatitis B

https://doi.org/10.3350/cmh.2024.0817 273http://www.e-cmh.org

Conflicts of Interest
The authors have no conflicts to disclose.

REFERENCES

  1.	World Health Organization. Guidelines for the Prevention, Di-

agnosis, Care and Treatment for People with Chronic Hepatitis 

B Infection. Geneva: World Health Organization, 2024.

  2.	Sarin SK, Kumar M, Lau GK, Abbas Z, Chan HL, Chen CJ, et 

al. Asian-Pacific clinical practice guidelines on the manage-

ment of hepatitis B: a 2015 update. Hepatol Int 2016;10:1-98. 

  3.	European Association for the Study of the Liver. EASL 2017 

clinical practice guidelines on the management of hepatitis B 

virus infection. J Hepatol 2017;67:370-398. 

  4.	Terrault NA, Lok ASF, McMahon BJ, Chang KM, Hwang JP, 

Jonas MM, et al. Update on prevention, diagnosis, and treat-

ment of chronic hepatitis B: AASLD 2018 hepatitis B guidance. 

Hepatology 2018;67:1560-1599. 

  5.	Papastergiou V, Lombardi R, MacDonald D, Tsochatzis EA. 

Global epidemiology of hepatitis B virus (HBV) infection. Curr 

Hepat Rep 2015;14:171-178. 

  6.	Jin YJ, Kim HY, Choi M, Kim SU, Suh YJ, Lee CH, et al. Risk 

assessment of hepatitis B virus-related hepatocellular carci-

noma development using transient elastography: systematic 

review and meta-analysis. Clin Mol Hepatol 2024;30(Suppl): 

S159-S171.

  7.	Papatheodoridi M, Hiriart JB, Lupsor-Platon M, Bronte F, 

Boursier J, Elshaarawy O, et al. Refining the Baveno VI elas-

tography criteria for the definition of compensated advanced 

chronic liver disease. J Hepatol 2021;74:1109-1116. 

  8.	European Association for the Study of the Liver. EASL clini-

cal practice guidelines on non-invasive tests for evaluation of 

liver disease severity and prognosis - 2021 update. J Hepatol 

2021;75:659-689. 

  9.	Huang DQ, Tran A, Yeh ML, Yasuda S, Tsai PC, Huang CF, et 

al. Antiviral therapy substantially reduces HCC risk in patients 

with chronic hepatitis B infection in the indeterminate phase. 

Hepatology 2023;78:1558-1568. 

10.	Choi WM, Yip TC, Wong GL, Kim WR, Yee LJ, Brooks-Rooney 

C, et al. Hepatocellular carcinoma risk in patients with chronic 

hepatitis B receiving tenofovir- vs. entecavir-based regimens: 

individual patient data meta-analysis. J Hepatol. 2023;78:534-

542. 

11.	 Yuen MF, Tanaka Y, Fong DY, Fung J, Wong DK, Yuen JC, et 

al. Independent risk factors and predictive score for the devel-

opment of hepatocellular carcinoma in chronic hepatitis B. J 

Hepatol 2009;50:80-88. 

12.	Wong VW, Chan SL, Mo F, Chan TC, Loong HH, Wong GL, et 

al. Clinical scoring system to predict hepatocellular carcinoma 

in chronic hepatitis B carriers. J Clin Oncol 2010;28:1660-1665. 

13.	Yang HI, Yuen MF, Chan HL, Han KH, Chen PJ, Kim DY, et al. 

Risk estimation for hepatocellular carcinoma in chronic hepa-

titis B (REACH-B): development and validation of a predictive 

score. Lancet Oncol 2011;12:568-574. 

14.	Sharma SA, Kowgier M, Hansen BE, Brouwer WP, Maan R, 

Wong D, et al. Toronto HCC risk index: a validated scoring 

system to predict 10-year risk of HCC in patients with cirrhosis. 

J Hepatol 2018;68:92-99.

15.	Papatheodoridis G, Dalekos G, Sypsa V, Yurdaydin C, Buti M, 

Goulis J, et al. PAGE-B predicts the risk of developing hepa-

tocellular carcinoma in Caucasians with chronic hepatitis B on 

5-year antiviral therapy. J Hepatol 2016;64:800-806. 

16.	Surial B, Ramírez Mena A, Roumet M, Limacher A, Smit C, 

Leleux O, et al. External validation of the PAGE-B score for 

HCC risk prediction in people living with HIV/HBV coinfection. 

J Hepatol 2023;78:947-957. 

17.	 Kim JH, Kim YD, Lee M, Jun BG, Kim TS, Suk KT, et al. Modi-

fied PAGE-B score predicts the risk of hepatocellular carci-

noma in Asians with chronic hepatitis B on antiviral therapy. J 

Hepatol 2018;69:1066-1073. 

18.	Kim HY, Lampertico P, Nam JY, Lee HC, Kim SU, Sinn DH, 

et al. An artificial intelligence model to predict hepatocellular 

carcinoma risk in Korean and Caucasian patients with chronic 

hepatitis B. J Hepatol 2022;76:311-318. 

19.	Chun HS, Papatheodoridis GV, Lee M, et al. PAGE-B incorpo-

rating moderate HBV DNA levels predicts risk of HCC among 

patients entering into HBeAg-positive chronic hepatitis B. J 

Hepatol 2024;80:20-30. 

20.	Majumdar A, Campos S, Gurusamy K, Pinzani M, Tsochatzis 

EA. Defining the minimum acceptable diagnostic accuracy 

of noninvasive fibrosis testing in cirrhosis: a decision analytic 

modeling study. Hepatology 2020;71:627-642. 

21.	Parikh P, Ryan JD, Tsochatzis EA. Fibrosis assessment in pa-

tients with chronic hepatitis B virus (HBV) infection. Ann Transl 

Med 2017;5:40. 

22.	Lin KW, Kumar R, Shen F, Chan HL, Wong GL, Kumar R, et 

al. The utility of non-invasive tests to assess advanced fibrosis 

in Asian subjects with chronic hepatitis B and concomitant he-

patic steatosis. Liver Int 2023;43:1008-1014. 



https://doi.org/10.3350/cmh.2024.0817274

Clinical and Molecular Hepatology
Volume_31 Number_1 January 2025

http://www.e-cmh.org

23.	Liu R, Guo J, Lu Y, Zhang L, Shen G, Wu S, et al. Changes in 

APRI and FIB-4 in HBeAg-negative treatment-naive chronic 

hepatitis B patients with significant liver histological lesions 

receiving 5-year entecavir therapy. Clin Exp Med 2019;19:309-

320. 


