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I, Tong quan cac dau an ( Marker) chan doan HBV. ’N\.
Il, Dau an m&i HBcrAg.

* Gi®i thiéu xét nghiém HBcrAg.

* ’ng dung HBcrAg trong thwec hanh 1am sang.
lll, Vai tr6 quan trong cua HBcrAg trong HCC/HBVI.
IV, Cac trwwéong hop lam sang.
V, Két luan.
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I, Tong quan cac dau an (Marker) chan doan HBV.

'WESTERN PACIFIC REGION

116 million
[95 million—142 million]

SOUTH-EAST ASIA
REGION

60 million
145 million—121 million]

WHO-INTERIM GUIDANCE FOR COUNTRY VALIDATION OF VIRAL HEPATITIS ELIMINATION. JUNE 2021.
https://www.who.int/westernpacific/news-room/multimedia/overview/item/burden-of-hepatitis-b-in-western-pacific

Baseline HBV continuum of care in Ho Chi Minh City,
Vietnam ;-
80%
60% No
86% (n=992)
No
42% (n=481)
40%
s Yes
’ 13% (n=148)
Yes Yes
14% (n=165) 14% (n=165)
0%
HBsAg (+) Diagnosed before study Engaged in care before Engaged in care after
entry study entry receiving Study's
recommendations
Notes: "Engaged in care" is defined as those who sought medical care
by primary care providers or specialists in hepatology/infectious
disease for HBV management, irrespective of whether treatment was Trang N. D. Pham et al. The Lancet Regional Health-Western
initiated or not, after being diagnosed with positive HBsAg. Pacific. www.thelancet.com Vol 30 January, 2023
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Chu de nong lien quan den dieu tri Viem gan Sieu vi

+ Khi diéu tri bang NA, HBV DNA huyét thanh giam rat nhanh, nhwng thuwc té thé virus
van con trong té bao gan.

> can mét chi dau huyét thanh méi dé wéc tinh dwoe s6 lweng cccDNA trong té bao
gan khi diéu tri VGSV B bang NA va dau la th&i diém thich hop ngwng thuéc.

« VGSV B van con trong té bao gan tham chi trong trwong hop nhiém VGSV B da hoi
phuc.
- nguy co tai phat VGSV B cao.

* VGSV B trong té bao gan sé& c6 co’ hdi nhan 1én rat nhanh néu bgnh nhén dung thuéc
rc ché ung thw hoac thuoc rc ché mién dich.

O bl]ngebét VGSV B cao. X P S Xy .« > 4A
an co chi dau huyét thanh mai dé giai quyét cac chu dé

néng trén, khi nao 1a thoi diém thich hop dé dirng thube ?

< :{ Xét nghiém Lumipulse G HBcrAg la mét trong nhirng giai phap
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Need for biomarkers to predict the cure of infection
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Xét nghiém siéu vi B giir vai tro then chot
trong chan doan, diéeu tri va tién lwong bénh

CAC XN MIEN DICH.
1, HBsAg: Dinh tinh, dinh lwong.
2, AntiHBs: Dinh tinh, dinh lwong.
3, HBeAg: Dinh tinh, dinh lwong.
4, Anti HBe: Dinh tinh.
5, AntiHBc IgG: Dinh tinh.
6, AntiHBc IgM: Dinh tinh.
7, HBcrAg: Dinh lwong.

CAC XN SINH HOC PHAN TU
1, HBVDNA: Dinh tinh, dinh lwong.
2, HBV Genotype.

3, Phat hién dét bién gene khang thudc
dieu tri, dot bien PC(precore); BCP(basal
core promoter)...
4, HBVRNA: Dinh lwong.

Hepatitis B Virus
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Xét nghiém siéu vi B giir vai tro then chot
trong chan doan, diéu tri va tién lwo'ng bénh

CAC XN MIEN DICH.
1, HBsAg: Dinh tinh, dinh lwon F %= _
2, AntiHBs: Dinh tinh, dinh lwong.
3, HBeAg: Dinh tinh, dinh lwong.
4, Anti HBe: Dinh tinh.
5, AntiHBc IgG: Dinh tinh.
6, AntiHBc IgM: Dinh tinh.

7, HBcrAg: Dinh lrong: w&

CAC XN SINH HOC PHAN TU
1, HBVDNA: Pinh tinh, dinh lwong.
2, HBV Genotype.

3, Phat hién dét bién gene khang thuéc
diéu tri, dot bién PC(precore); BCP(basal
core promoter)...

4, HBVRNA: Binh lwong.

Hepatitis B Virus

£ antigen HBeAg
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ll, Gioi thiéu xet nghiém HBcrAg

«  Xét nghiém HBcrAg phat hién déng thoi 3 thanh phan: HBcAg, HBeAg va protein
p22cr trén cung gen C cua vi rat viém gan B.

» Ca 3 khang nguyén nay cé cung vi tri nhan dién khang nguyén 149 acid amin.

Core o HBcrAg
protein
1 149 136
HBcAg HBcAg
Assembly domain Arginine-rifh domain
Deng particles
Start Start
codan  oslan Precore/Core gene
29 1 149 188
p25
signal ! i
i
: ‘ HBeAg HBeAl
R
| | o220 p22cd
-28 -10 1 149 H
Precore Empty particles :
proteins (DNA-negative)

* Ngwdng phan tich: 3,0-7,0 LogU/mL (1,0-10.000,0 kU/mL)

The viral replication cycle and the origins of HBV DNA, HBsAg, HBeAg and
HBcrAg

ATG _ATG
— preC preC/C gene’

Translation Translation fmnr the 2nd ATG codon

ATG codon /I
e e

N-terminal cleavage and H BCI’AQ
complete protein processing

V lﬁmefElﬂ protein processing

HBsAg

e
- - l.. § .‘..
X “a ."
: \
N
N
\[ Aj/ T

cccDNA = covalently closed circular DNA, ER = endoplasmic reticulum, HBc = hepatitis B core protein, HBcrAg = hepatitis B core-related
antigen, HBeAg = hepatitis B e antigen, HBs = hepatitis B surface protein, HBsAg = hepatitis B virus surface antigen, HBV = hepatitis B
virus, p22cr = truncated 22kDa precore protein, pgRNA = pre-genomic RNA, rcDNA = relaxed circular DNA

10

Complete virions with rcDNA Empty HBsAg particles

MAK ET AL. Aliment Pharmacol Ther 2018;47(1):43-54
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Life cycle of HBV and therapeutic agents

[ HBcrAg (HBeAg, p22cr, HBcAg) |-,

Dane particle HBeAg empty particle Dane particle HBsAg

®

(i) Inhibition of HBV entry into
hepatocytes,(ii) Targeting
cccDNA, (iii) Targeting viral
transcripts, (iv) Inhibition of
reverse transcription, (v)
Inhibition of capsid formation or
nucleocapsid assembily, (vi)
HBsAg Inhibitors.

ranslation reverse
ranscription
[ u\ ranscription
. D{;}{} (G regenomic Takehisa Watanabe et al.
(i )= [cccona formation | (i ot Microorganisms 2021, 9, 2083
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Y NGHIA HBcrAg TRONG THUC HANH.

1. Theo doi cac phase trong HBV.

2. Lién quan HBV DNA.

3. Twong quan cccDNA.

4. Banh gia hiéu qua dieu tri. Quyét dinh ngung
diéu tri.

5. Phat hién HBV tiém an.

6. Dy doan xo gan.

/. Du doan tai hoat HBV.

12
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11

10

B.41

Serum HBcrAg levels (log U/mL)

7.92

4.82

4.92

1, HBcrAg in natural history of chronic hepatitis B

[ Seto et al. 18

[] Maasoumy et al. 2

’:l 2.6
o 2

4 Lower limit of detection: 2 log W/mL

MAK ET AL. Aliment Pharmacol Ther 2018,47(1):43-54

E+ chronic infection E+ chronic hepatitis E— chronic hepatitis E— chronic infection HBsAg serociearance
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Figure 5 Correlation between HBcrAg,
serum HBV DNA levels, and total
hepatic HBV DNA and cccDNA.

Intrahepatic total HBV DNA

(copies/cell)

JSH Guidelines for HBV infection. Hepatology Research., 2014; 44 (Suppl. 1): 1-58

2, Twong quan gitra HBcrAg va HBV DNA huyét thanh,
HBYV DNA trong gan, cccDNA trong té bao gan
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Correlation with HBV-DNA and cccDNA

HBcrAg has excellent correlation with cccDNA and HBV DNA (té bao gan)

() 14 () 8

HBcrAg correlated positively with:

(A)Serum HBV DNA(r=.69,

P<.0001)

(B) HBsAg(r=.45, P<.0001)

(C) Intrahepatic total HBV DNA
(r=.67, P<.0001)

(D) cccDNA (r=.70, P<.0001)

ey
oN

Serum HBY DNA
(Log IU/mL)
HBsAg
(Log IimL)
B

o 1 2 3 4 5 6 7 o 1 2 3 4 5 © 7

9

cccDNA
(Log copiesfcell)

FIGURE 1 Correlation between levels
of HBcrAg and serum HBV DNA (A); HBsAg
(B); intrahepatic total HBY DNA {(C); and

= > 2 . ¥ . 2 e 4 2 y s % g cccDNA (D) in the 305 samples tested. The
o 1 2 3 4 s 6 7 o 1 2 3 4 5 6 7 correlation coefficients (r) are shown in the
HBcrAg (Log klW/mL}) HBcrAg (Log ku/mL) graphs, all with P<.0001

Intrahepatic total HBY DNA __
(Log copies/cell)

Wong, et al, Liver International 2017
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3, Nong dé HBcrAg huyét thanh twong dwong véi cccDNA tot
hon sw twong quan gitra HBV RNA va HBsAg v&i cccDNA,
bat ké HBeAg dwong hay am.

TABLE 4 cCorrelation of intrahepatic cccDMA with HBcrAg, HBsAg and HBV RNA stratified by inflammatory grade and HBY DNA level
among HBeAg-positive patients

cceDNA cecDMNA
HBY DMNA HEV DNA z8
Ge2 Gz2 <8 logl0 1U/mL logi0 IU/mL
Parameter r P-value r P-value r P-value r P-value
I Serum HBcrAg 0.852 0.000 0.743 0.000 0.848 0.000 0828 0.000 I
Serum HBsAg 0.650 0.000 0.750 0.000 0.632 0.000 0924 0.000
Serum HBV RNA 0.513 0.000 0,551 0.006 0.575 0.000 0417 0011

HBcrAg twong quan véi cccDNA tét hon HBsAg va HBV RNA twong

quan vé&i cccDNA, bat ké mirc d6 viém (G <2 vs. G 2 2) hodc néng
dd HBV DNA (<8 vs. 28 log IU/mL). 5

g o
Serum HBorAg (Lo LhmL) I Serum HBEsAR (Lo g IWmb )y Seruam HBY BNA (Log g copresimb

1 > 3 4 3 m ] ] 2 3 a 3 3

Chen EQ et al. J Viral Hepat 2019.
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. n L ] , | |
tri.
HBcrAg levels on 2-year TDF/ TAF/ ETV treatment.

6
- P <0.001 for all 3 P < 0.01 for both
£ ' groups ' groups '
2 3 4.49
3 N
S a 4365
<
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2 T = 2“30 i 89
3 2 197  iss
c
©
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Baseline 48-week 96-week
——ETV ——TDF TAF
N=197 N=30 N=37
ETV: entecavir, HBcrAg: hepatitis B core-related antigen, Mak, LY et al. The Liver Mesting 2019, Boston, MA, USA, . In
TAF: tenofovir alafenamide, TDF: tenofovir disoproxil fumarate Hepatology, 2019, v. 70 n. Suppl. 1, p. 292A, abstract no. 461
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Mtrc 36 giam cua HBcrAg tvong duong véi mire do giam
cua cccDNA khi diéu tri kéo dai bang NUCs

. Year 6-12
Baseline Year 1 (median,126 months)

\

0 :\’ ——HBsAg

'\ -m-HBcrAg
2
\\" cccDNA

intrahepatic
total HBV DNA
5 7 Serum HBV DNA

Logarithmic reductions
(log IU/mL or copies/cell)
W

Lai CLet al. J Hepatol 2017:66(2):275-281
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Median HBcrAg levels in CHB patients treated with ETV
HBcrAg kinetics in ETV-treated patients
e — Lametal. ™
3.00
S I " ~/ieias il ook e A
€ 2.89 l
% 2.50 1 —0.815 log kU/mL/year
S |
% 2.00 ’
g
é 1.50
5 —0.117 log kU/mL/year
E 1.00
090 0.681
0.00
Baseline 1st year 5th year 7th year
ETV = entecavir, HBcrAg = Hepatitis B virus core-related antigen MAK ET AL. Aliment Pharmacol Ther 2018;47(1):43-54
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Hbé tro theo ddi diéu tri B khi
mgenes

Review

The Role of Hepatitis B Core-Related Antigen

HBV DNA khong phat hién

L]

Takako Inoue ! and Yasuhito Tanaka .2

E oratory Medicine, Nagoya City University Hospital, Nagoya 467-8602, Japan;

d Liver Unit, Nagoya City University Graduate School of Medical Sciences,

d.nagoya-cu.ac.jp; Tel.: +81- -5191

check for

Received: 2 April 2019; 7 6 May 2019; Published: 9 May 2019 Updates

Abstract: Hepatitis B virus (HBV) cannot be completely eliminated from infected hepatocytes due
to the existence of intrahepatic covalently closed circular DNA (cccDNA). Serological biomarkers
reflect intrahepatic viral replicative activity as non-invasive alternatives to liver biopsy. Hepatitis B
core-related antigen (HBcrAg) is a novel biomarker that has an important role in chronic hepatitis B
(CHB), because it correlates with serum HBV DNA and intrahepatic cccDNA. In clinical cases with
undetectable serum HBV DINA or loss of HBsA g, HBcrAg still can be detected and the decrease in
HBcrAg levels is significantly associated with promising outcomes for CHB patients. HBcrAg can
predict spontaneous or treatment-induced hepatitis B envelope antigen (HBeAg) seroconversion,
persistent responses before and after cessation of nucleos(t)ide analogues, potential HBV reactivation,
HBYV reinfection after liver transplantation, and risk of hepatocellular carcinoma progression or
recurrence. In this review, the clinical applications of HBerAg in CHB patients based on its virological
features are described. Furthermore, new potential therapeutic anti-HBV agents that affect intrahepatic
cccDINA are under development, and the monitoring of HBcrAg might be usetul to judge therapeutic
effects. In conclusion, HBcrAg might be a suitable surrogate marker beyond other HBV markers to
predict the disease progression and treatment responses of CHB patients.

20
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Tiéu chi ngwng thuoc trong liéu phap khang vi rat.

Chién lwoc ngwng thuoc NUCs

1) HBV DNA khong phat hién.

2) Chuyén doi huyét thanh HBeAg.

3) Giam HBcrAg (< 3 log U/mL).

4) Giam HBsAg.

5) Khdng gdm céac xo héa nghiém trong.

21

Hwéng dan ctia Nhat JSH: tinh diém nguy co va danh gia

ngwng thuéc NUCs based on HBsAg and HBcrAg.
Cut-offs determined by ROC curve

HBsAg <80 IU/ml score 0 HBcrAg <3.0log U/ml 3.0  score0
80~800 IU/ml score 1 ~4.0 log U/ml score 1
>800 IU/mMI score 2 24.0log-U/ml score 2
Mat HBsAg rat hiem. Cut-off =3 log U/mL
-
Toéng diém 0 Nhém nguy co thap
1-2 Nhom nguy co trung binh
3-4 Nhém nguy co cao

(Matsumoto A et al., Hepatol Res 2012)

22
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BO Y TE CONG HOA XA HOI CHU NGHIA VIET NAM
————— _ DPoéc lap - Tw do - Hanh phuc

Sé6: 3310/QD-BYT Ha N&i, ngay 29 thang 7 ndm 2019

QUYET BINH
VE VIEC BAN HANH HUONG DAN CHAN BDOAN, PIEU TR| BENH VIEM GAN VI RUT B
BO TRUONG BO Y TE

2.6. Thoi gian diédu tri

2.6.1. Thoi gian diéu tri vei thuéc NAs kéo dai, co thé sudt doi

- Ngu&i bénh xo gan phai diéu tri sudt doi.

- Ngu&i bénh chwa xo gan: diéu tri l1au dai, ¢é thé xem xét ngung diéu tri trong cac trréng hop sau
day:

+ VGVR B man v&i HBeAg duong tinh: co thé ngung diéu tri sau khi da diéu trj thém 12 thang ké tir
khi co chuyén doi huyet thanh HBeAg (HBeAg am tinh, anti-HBe dwong tinh va tai lwong HBV DNA
dwdi ngwdng) hodc mat HBsAg

+ VGVR B man v&i HBeAg am tinh: cé thé ngwng diéu tri khi tai lwong HBV DNA du&i nguwdng va mat
HBsAg

+ Neu khéng, thé do tai lvong HBV DNA, ¢¢ thé can nhdc ngwng thudc khang vi rut khi méat HBsAg
hang trwére khi ngung diéu tri (bat ké tinh trang HBeAg)

i ngudi bénh cé diéu kién theo di dinh ky trong th&i gian dai dé danh gia kha
nang tai hoat HBV sau khi ngwng thudc. Giai thich va tw van cho nguw®i b&nh nguy co bung phat
VGVR B, bé&nh gan mét b va ung thu gan sau khi ngung diéu tri.

23

5. Phat hién HBV tiem an.

Detectable HBcrAg over long time after HBsAg seroclearance

=T
6
+ “+
4 ++
f,_”j +F
s E - +
= 2 -+
I < + +
g
+ + +
+ +
2
ﬁ* * -
5 +
: A A
-+ + S
1 + =% 4
— r < :
612 24 48 % . 152
Median detectable YT + -
HBcrAg levels 1.8 1.9 1.8

(kW/mL)
Time after HBsAg seroclearance (months)

(n=69)

Seto WK., Yuen MF. Hepatol Int 2013;7(1):98-105
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HBcrAg in chronic hepatitis B with HBsAg

Using novel HBcrAg and Hgse{go-&!gn Egs"a%? viral serologic activity after

HBsAg seroclearance was demonstrated in more than 40% of CHB patients

30% -
Anti-HBs positive 25.8%
= Anti-HBs negative . . . .
21% 4.6% } -oswym | Patient population: 329 patients
2 1 [ with HBsAg seroclearance.
10.7%
14.0% Detection rate: 133/329 (40.4%)
10% 0.005— HBsAg-Quant HBcrAg
0.05 IU/mL 64 48
(19.5%) . (14.6%)
2.1%
0% ,
HBV DNA HBcrAg Linearized HBsAg
(220 1U/mL) (=1 kU/mL) (=0.005 1U/mL)

Fig. 2 Percentage of patients with detectable wviremia and wiral
proteins after HBsAg seroclearance documented by a conventional
assay (n = 329). HBsAg hepatitis B surface antigen, anri-HBs
antibody to the hepatitis B surface antigen, HBecrAg hepatitis B
core-related antigen

Seto WK et al. Hepatol Int. 2013;7:98-105
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6. Dw doan xo’ gan.

HBcrAg: Development of cirrhosis
529 patients not on treatment FIB-4 > 3.6 to define cirrhosis

Table 3 Multivariate analysis of HBYVY markers related to the develop-
ment of cirrhosis

HBYVY marker HR 965% CI P value
HBY genotype
Non-genotype C (n = 105) i 0.a8—2.29 0.909
p Genotvpe C (n = 333) 1 05 N
HBsAg
= 3.0 log IU/mL (n = 220) 1 0.30-0.24 0.031
_ = 3.0 log IlU/mL (n = 284) 0.53 )
HBY DNA
= 4.3 log IU/mL (n = 462) 1 0.522.32 0.807
= 4.3 log IU/mlL (= 67) 1.10
fHBcrAg h
= 3.7 log U/mL (n = 472) 1 1.60—-6.75 0.001
= 3.7 log U/mL (n = 57) 3.28 )
Precore
wWild type (n = 60) 1 0.76—13.34 0.112
Mutant (n = 320) 3.19
BCP
wild type (n = 119) il 0.92-3.95 0.081
Mutant (n = 224) 1.91

Tada T et al., J Gastroenterol Hepatol 2018;33:918-25

26



11/3/2023

7. Dw doan tai hoat HBV khi dung &rc ché mién

HBcrAg va Nguyéebung phat virus B

80%— == Baseline HBcrAg-positive

Nguy co bung phat viém gan = = saselne HacrAg negate
vi rut B tich IGy trén bénh
nhan nhiém Viém gan B tiém
an, khi dung liéu phap héa tri
co rituximab.

HBcrAg level < 3 log
is considered |

@
2
i

1

p=0.007

40%

Probability of HBV reactivation

b
o
ES

1

” = ”
e a l Ve T T T T T T T T T T T T T T
= 0 8 16 24 32 40 48 56 64 72 80 88 96 104

Time to HBV reactivation (weeks)

Seto WK...Yuen MF. Am J Gastroenterol 2016;111(12):1788-95
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lll, Vai tré quan trong cua HBcrAg trong

HCC/HBVI. A
HBV la nguyén nhan chu yéu cia HCC & VIET NAM

o= ﬂ

/12.7% ]
OHCV
BHBVHCV
ONHBVINHCY

Nguyen et al. ! Le et al. 2

1, Nguyen-Dinh SH et al . Viruses 2022, 14, 2571. https://doi.org/10.3390/ 141126571

2, Le et al. Cancer Control Volume 26: 1-6, 2019,
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HCC thwong phat hién tré nén nguy hiém !
2020 Global Cancer Incidence Estimates 2020 Global Cancer Death Estimates

World Cancer Incidence, 2020 Estimates World Cancer Deaths, 2020 Estimates
2,261,419 Lung ? 1,796,144
2,206,771 Liver 830,180

Female Breast

Lung

Prostate Stomach 768,793
Nonmelanoma of skin Breast |© e 684,006

Colon Colon | 576,858
Stomach 1,089,103 Esophagus

Liver Pancreas
Rectum Prostate

Cervix 341,831

604,127
604,100 Leukemia |

Uterine Cervix
311,594

Esophagus

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 0 500,000 1,000,000 1,500,000 2,000,000

Number of People with Cancer Deaths

Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021 Feb 4.
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Impact of Screening on Survival after Diagnosis of HCC
100 0
- Screening Group
80 - - Control Group
)
e
8B 60 A
c
2
=
©
o 40 -
20 A
0 T T T L. =
Diagnosis 1-year 2-year 3-year 4-year 5-year
Survival after Diagnosis of HCC
In this trial, patients with chronic viral hepatitis who underwent screening for
HCC had improved survival after the diagnosis of HCC when compared with the Zhang BH, Yang BH, Tang ZY. Randomized controlled trial of screening for
control group that did not receive screening for HCC. hepatocellular carcinoma. J Cancer Res Clin Oncol. 2004;130:417-22.
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Stage at Presentation and Survival Curves

Tién lwong kha nang HCC/HBV dé c6 chién lwoc

diéu tri & theo doéi hiéu qua giir vai tro rat quan

Serper. Gastroenterology. 2017:152:1954.

31

Novel biomarkers for the management of chronic
CLINICALand MOLECULAR  hepatitis B

H EPATOLOGY Takako Inoue' and Yasuhito Tanaka'™

https://doi.org/10.3350/cmh.2020.0032 Depar
Clinical and Molecular Hepatology 2020;26:261-279 City U

Volume_26 Number_3 July 2020. o

Mitigation
2 e 1 Surgery )
A\ Disease Recurrent HCC h,';‘:w:)la\;m Surveillance markers
progression Hepatocellular TACE HBcrAg
L
carcinoma TKls M2BPGi
- etc Tumor markers

Surveillance AFP
p— = PIVKA-II
Cirrhosis AFP-L3

DKK-1

(recurrence)
Chronic Antiviral
L

hepatitis &

therapy Monitoring markers
M2BPGi
= . & HBcrAg
( Monitoring J HBV DNA
] HBsAg
HBV — Vaccination

infection

o] 0.5 10 30 Time (years)
Risk of complications

The serum biomarkers HBcrAg and M2BPGi provide valuable predictive data for the effective
management of CHB. It is important to monitor patients at high risk and to treat them early to
prevent liver complications, cirrhosis, and HCC development.

s City University Hospital, Nagoya: “Department of Virology and Liver Unit, Nagoya
s, Nagoya; *Department of Gastroenterology and Hepatology, Faculty of Life
\
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Novel biomarkers for the management of chronic
CLINICAL and MOLECULAR hepatitis B
HEPATOLOGY

https://doi.org/10.3350/cmh.2020.0032
Clinical and Molecular Hepatology 2020;26:261-279

Takako Inoue' and Yasuhito Tanaka'™?

Department of Clinica sboratory Medicine, Nagoya City Unive
City University Graduate 5L of Medica nces, Nagoya
< <urmamoto

Volume_26 Number_3 July 2020.

Category Finding HBcrAg level (log U/mL) and point Reference

cDNA activity

1BV re

Clinical applications of HBcrAg in CHB patients
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HBcrAg Levels and HCC

Cut-off HBcrAg levels: 5.21 log IU/mL.

15— HBcrAg > 5.21 log IU/mL

Sensitivity 78.6%
Specificity 65.8%
NPV 97.7%

PPV 14.3% N

10—

Cumulative incidence (%)

HBcrAg < 5.21 log IU/mL

T T
5.0 10.0 15.0
Years

'a_

To WP ... Yuen MF. J Viral Hepat 2019.
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Nghién cru ERADICATE-B

3947 bénh nhan (BN) cé6 HBsAg-positive dang
ki 1985 dén 2000. Tat ca qéu c6 theo doi
thwong xuyén trong it nhat 3 nam Loai 172 BN (déng nhiém véi
HCV: 153, HDV: 13, HCV+HDV: 6)
3775 BN khong dong nhiém vé&i HCV/HDV
Loai 286 BN (khéng du mau huyét
thanh cho phan tich)
3489 BN du huyét thanh cho phan tich
Loai 411 BN (c6 chan doan xo gan
lic dang ki)
3078 BN khéng xo’ gan . P .
Loai 412 BN (c6 dieu tri khang vi rut
ngay trweéc khi chan doan HCC va
trwéc khi két thac qua trinh theo
doi)
Ung thw 209 ca véi ty |1é mac
hang nam 0.49% (15.95 nam)

2666 BN chwa diéu tri trong qua trinh theo dbi
[HBeAg (+): 523; HBeAg (-): 2165]

Tseng and Kao et al, Gastroenterology 2012
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HBerAg Level (KU/mL)

Moi two'ng quan gitra HBcrAg va HCC
T4t ca bénh nhan Bénh nhan HBeAg-negative

HBerAg Level (KU/mL)
<10
10-99
100-999
1000-9999
>=10000

HBcrAg Level (KU/mL)
<10
10-99
100-999
1000-9999
>=10000

5 8

e
o

g g

o =

B k]

(]

5 £
g bk
2 2

5 ®

g &

E £

= 3

o o

(=]

8 10
Years of follow-up

10 12 14

) Years of follow-u
Number at risk Number at risk 7

<10 1271 1266 1254 1193 1042 "BWMLWB'(KUQ

10-99 540 532 528 507 441
100-999 263 258 258 241 218
1000-9999 137 130 123 114 104
>=10000 455 444 426 404 358

8 1258 1258 1258 1253 1241 1181 1030 806
10-99 531 530 529 523 519 498 433 342
100999 218 218 218 218 213 197 178 138
1000-9899 72 72 72 70 66 61 54 39
>=10000 71 69 69 ] 59 56 47 39

Tseng and Kao, Gastroenterology 2012
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High Level of Hepatitis B Core—Related Antigen Associated
With Increased Risk of Hepatocellular Carcinoma in Patients
With Chronic HBV Infection of Intermediate Viral Load

08 [
06 -

04+

02F ’

Annual incidence of HCC (%)

0.0
HBV DNA (IU/mi) <2,000 <2,000
HBsAg (IU/mi) <1,000 21,000

HBcrAg (KU/ml)

2,000-19,999  2,000-19,999

<10 z10

Tseng et al. Gastroenterology 2019;157:1518-1529

Gastroenterology
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Serum HBcrAg levels are associated with the cumulative incidence of

A & 59 HBerAg Level (KUmL)

§ <10
b

3 1099
# B e J0n
H — = 1000-9900 RN |
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s
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g
3
£
3 T

Years of follow-up
Number at risk
HBerAg Level (KUiml)

<10 1271 1271 1271 1266 1254 1193 1042 817 543 350 230
507 441 347 248 155 102

1098 540 540 538 532 528

100-999 263 263 263 258 258 241 218 1M1 122 84 53
1000-9999 137 137 134 130 123 114 104 81 64 63 38
210,000 455 456 448 444 426 404 358 282 190 131 89
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— — —- HBsAg
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*.P < .001 when compared to HBCrAg and HBV DHA
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2 TR Lo
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Number at risk
HBerAg Level (KUmL)

D

<10 1258 1258 1256 1253 1241 1181 1030 806 536 346 227
10-99 531 531 620 523 519 498 433 342 243 182 99
100999 218 218 218 213 213 197 178 138 92 58 35

10009999 72 72 72 70 66 61 54 39 28 20 14

210000 71 il 68 66 59 56 47 39 28 15 10

100 g

o
3
5
\\\
2
.
~
X
\
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Sensitivity
o
&
]

; g AUROC (85%Cl)

-- HBerAg  0.70 (0.66-0.73)

HBV DNA 069 (065-073)

———- HBsAg  0.56(0.52-061)"
Reference

o
[
@

*.P <001 when compared to HBCrAQ and HBV DNA

0.50 0.75 1.00
1-Specificity

Tseng et al. Gastroenterology 2019;157:1518-1529

(A) in the overall cohort of 2666
HBsAg positive patients. (B) in
the HBeAg-negative subcohort
of 2150 patients. The
performance of HCC prediction
among HBV DNA, HBsAg, and
HBcrAg is compared within (C)
10 years of follow-up (n %4
2543; 84 developed HCC) and
(D) 15 years of follow-up (n V&
1593; 150 developed HCC)
using receiver operating
characteristic (ROC) curve
analysis.
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Baseline HBcrAg of 10 KU/mL stratifies the HCC risks
A B
» "H""'”'?:‘:‘L‘“‘J"":’ HBerAg Level (KU/ML)
£a1 5 (A) in the patients with
E g ) T _ intermediate viral load
io § i (HBV DNA level: 2000-
ir T jr 19,999 IU/mL, IVL), and
$ s e i di s PR (B) in the HBeAg-negative
— 1 & N— patients with IVL and ALT
e stk e e s e 10 KU/mL), and
RO < oS A S o Mo a0 e vy s e e % & @& m persistently high group
G e D o (both >10 KU/mL),
e §%| oo increased cumulative
jom " 37| ool | incidence of HCC is noted
‘" et s . (C) in the IVL patients and
i~ P e - (D) HBeAg-negative
’ R = —— o — e patients with IVL and ALT
Nt st 1ot Years of follow-up I Years of follow-up
EronEmesaEreEr e ronanEE D
Tseng et al. Gastroenterology 2019;157:1518-1529
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The combination of HBV DNA, HBcrAg, and HBsAg levels is used
to reclassify the HBV carriers into 5 groups and 3 clusters of HCC
risks

A -~ g 30- Group HBV DNA (IU/mL) HBsAg (IU/mL) HBcrAg (KU/mL)
§ 30 Group HBV DNA (IU/mL) HBsAg (IU/mL) HBerAg (KU/mL) O | <2000 <1000
8 I <2000 <1000 {Q 25- - <2000 21000
T BT e [ <2000 1000 5 90- 0 2000-19998 <10
o @
g 20 I 2000-19999 <10 Q 5 —==- WM 2000-19999 >10 =
G 151 —=——-1Iv  2000-19999 210 3
X Q
k] v >20,000 = £
£ 10 °
,g ! S i
£ 51 T ; 5 o
2 e e T T L
E o ————="" : E 01— ——
© 9 2 4 & & 1 12 4 1 18 2 © 0o 2 4 & 8 M0 2 M %6 1B 2
Years of follow-up . Years of follow-up
Number at risk Number aé risk
roup
oup
| 491 491 491 491 488 462 394 329 216 141 92
| 585 585 585 584 581 551 465 380 248 154 100
II 492 492 492 487 481 457 403 316 229 166 107 Il 410 410 410 407 408 384 337 264 189 141 9
6l 382 362 352 352 348 333 293 216 150 100 63 305 305 306 305 302 290 260 196 138 96 61
IV o197 197 197 194 193 181 163 137 99 64 43 IV 140 140 140 137 136 130 115 96 68 41 2%
V 1040 1040 1028 1013 986 937 839 649 441 289 199 vV 327 327 326 323 316 306 272 216 157 95 67

(B) HBeAg-negative patients with

(A) overall cohort ALT < 40 U/L as the study population

Tseng et al. Gastroenterology 2019;157:1518-1529
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Pé xuat lwu dd quan ly BN viém gan B man tinh két
R d
hop vé&i HBcrAg phan tang nguy co HCC
Need of anti-viral
HCC risk
treatment
— 220,000 IU/mL High +
HBeAg (-) =10KU/mL  High -+
HBV carrier with HBV DNA 000:20,000 HBcrAg
normal ALT level level 1Ufmt level
<10 KU/mL +
= 1000 1U/mL 4+
L—  <2,0001U/mL HBsAg
level
<1000 IU/mL +
Tseng et al. Gastroenterology 2019;157:1518-1529
41
A B
1.0 1.0
ROC curves for
- - predicting HCC
g - incidence
A | (A) ROC curves of baseline values for
r— ITACT-HBcrAg . . . . .
e ~ TACT-HBsAS - Eriierg predicting HCC incidence in 5 years.
HBV DNA iTACT-HBsAg .
: (B) ROC curves of baseline values for
0.0 T T T T 0.0 T N T T . . . . .
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 pred|ct|ng HCC incidence in 10 years.
1- specificity 1- specificity
(C) ROC curves of values at year 1 for
& . ¥ predicting HCC incidence in 5 years.
o (D) ROC curves of values at year 1 for
' predicting HCC incidence in 10 years.
B 0.6 =
£ 2
& 044 ¥l X iTACT: total antigen including complex by
_}ﬁ e [TACT-HBCrAG pretreatment technology.
— ITACT-HBsAg 024 irg {TACT-HBcrAg
/ IJ L r'_{ ITACT-HBsAg
%60 02 0.4 06 08 10 %0 02 04 06 0.8 1.0 HOSAKA_ ET_AL' Hepatology
1- specificity 1- specificity Communications, VOL. 0, NO. 0, 2021
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- . . . .
Cumulative HCC incidence rates using Kaplan-Meier curves
A s B
051
i o 25.0(n = 18)
g n
[ &
£
g 03 E o
3 g
E 25.0 (n=57) s
v Log-rank test: P = 0.010 2
F 02 § 024 Log-rank test: P < 0.001
Y
- H
- L]
E £
g M g 3.0-3.9 (n=63)
2.1-29(n=21)
2.1-2.9 (n = 60)
[ 3.0-3.9 (n = 41) [
] | ] <2.1 (Not detected) (n = 13)
00 <2.1 [Not detected) (n = 8) %0
: T : T . T T T - r T T . : — — ————
01 2 3 4 s & 7 & 8 10 m 12 13 o 1 2 3 4 5 6 7 8 8 10 u 1 B
Treatment duration of ETV (years) Treatment duration of ETV (years)
No. ik Baselne Yearl  Year?  Yeard  Yeard  Years  Veawr§  YVear? Yoard  Veawd  Veardd Veawll Yewi2 Yearid Lohs e OOty o S S T oo S epe S U X 1 o ORI B 1%
25.0 57 57 54 53 S0 a9 ar as a2 &0 38 35 24 16 e 8 w 15 15 6 » n 10 9 L ? 4 2
2049 53 53 52 50 50 4 48 @ a4 a 38 Ed 14 6 4043 6 % % 3 n n a 19 1 15 13 6 s
2049 a a a 40 a0 a0 40 a9 £ 6 31 n 15 9 2039 63 60 E 59 8 58 58 53 52 L a7 3 n
2129 21 n 2 2 2 2 21 21 18 12 9 s 2 1 2129 60 60 58 58 58 58 57 52 4 37 % 17 1n
it & 85 8 8 0 & & 4 5 5 3 i i o aipotsetste) 3 3 w13 1B o om B ow w7 61
(A) HCC incidence rates by (B) HCC incidence rates by
baseline iTACT-HBcrAg levels. iTACT-HBcrAg levels at year 1.
iTACT: total antigen including complex by pretreatment technology. HOSAKA ET AL. Hepatology Communications, VOL. 0, NO. 0, 2021
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HBcrAg va Nguy co' HCC sau 1 nam diéu tri NUC

Study population: 1,268 patients on NUCs (667 HBeAg +ve; 601 HBeAg —ve)

(A) Baseline HBeAg positive (B) Baseline HBeAg negative

o i
2 S0%a Overall 2 S0% Overall
i I
o 40%- @ 40%
© Log-rank test: P=0.017 = Log-rank test: P = 4.30 x 10~5
E 30% - 5 30% 1
g_ g_ HBcrAg at 1Y > 4.4 logU/mL
o 5=
[ O/, - [<5} o/
> SREE HBcrAg at 1Y = 4.9 logU/mL = 207%
g g HBcrAg at 1Y < 4.4 logU/mL
£ 10% - £ 10%
E} HBcrAg at 1Y < 4.9 logU/mL §
S 0% 3 0%

01 5 10 15 20 a1 5 10 15 20
Treatment duration (y) Treatment duration (y)

Hosaka et al., Aliment Pharmacol Ther 2019;49:457-71
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HBcrAg and HCC in NUC-treated patients with
undetectable HBV DNA

Study population: 228 patients on Nucs Patients without cirrhosis
* 76 patients with HCC vs. 152 without HCC . =
Whole cohort
p=0.503 p=0.766 p=0.005 o Ebentetonsi
r 4 1 r L 1 r . 1
800 12
700 f \
600 *
500 8
400 6 MHCC(n=76)
CInon-HCC (n=152)
300
4
200
100 *
0 o0 | HCC (n: )
HBsAg (IU/mL) HQ-HBsAg (IU/mL) | HBcrAg (kU/mL) i ,,‘,‘,,..u’;,, 88)

HBsAg (IU/mL)  HO-HBsAg (1U/mLY_HBerAg (kU/mL)

Cheung KS, Yuen MF J Viral Hepat 2017:24(8):654-61
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HBcrAg Predicts Hepatocellular Carcinoma Development in Chronic B
Hepatitis Related Liver Cirrhosis Patients Undergoing Long-Term Effective

Anti-

s HBcrAg=4.9 logU/mL, adj.HR=2.14(1.50, 3.05)
= = 34<HBerAg=4.9 logU/mL, adj.HR=1.70(1.21, 2.39)
833 +sssses HBerAg <3.4 logU/mL, adj.HR=1.00

0.30

Cumulative incidence rate of HCC

015

0.10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Years

Cumulative incidence rate of HCC by HBcrAg level.

Chang, K.-C et al. Viruses 2022, 14, 2671. https://doi.org/10.3390/v14122671
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Relationship between HBcrAg level and HCC development in
treatment-naive cohort studies

. . Numberof  Number of - P Median
Study Country Studydesign  Disease status Shibjecs HCC cases Finding G e Note
Tadaetal” Japan  Retrospective All HBV carriers 1,031 (only 711 78 Higher HBcrAg level (>2.9 log U/mL vs. <2.9 10.7 years Remaining treatment-naive
(2016) with or without patients had log U/mL) was independently associated during the whole follow-up
cirrhosis HBcrAg level) with the incidence of HCC (adjusted HR,
5.05; 95% (1, 2.40-10.63).
Toetal” Hong  Retrospective HBeAg 207 14 Higher HBcrAg level (>5.21 log U/mL vs. 13.1 years Treatment-naive at
(2019) Kong seroconverters <5.21 log U/mL) at HBeAg seroconversion enrolment but nearly half
with or without was associated with HCC development of the patients started
cirrhosis (adjusted HR, 1.75; 95% Cl, 1.06-2.90). 1o receive treatment at a
median of 5.5 years after
HBeAg seroconversion
Tseng et Taiwan  Retrospective  All HBV carriers 2,666 209 1. For the overall patients, HBcrAg was 16.0 years Remaining treatment-naive
al.” (2019) without cirrhosis positively associated with HCC with dose- during the whole follow-up

response relationship.

2. Among the HBeAg-negative patients with
HBV between 2,000-20,000 IU/mL and
normal baseline ALT level, a higher HBcrAg
level (=4 log U/mL vs. <4 log U/mL) was
associated with an increased HCC risk
(adjusted HR, 6.29; 95% Cl, 2.27-17.48).

HBcrAg, hepatitis B core-related antigen; HCC, hepatocellular carcinoma;

HBV, hepatitis B virus; HR, hazard ratio; Cl, confidence interval; HBeAg, Jer-Wei Wu, et al. Clinical and Molecular
hepatitis B e antigen; ALT, alanine aminotransferase. Hepatology 2021;27:524-534
47

Relationship between HBcrAg level and HCC development in cohort studies of
patients with oral antiviral treatment

HBuAg

i Number of Number of = Median

Study Country Study design  measurement subjects HCC cases Finding follow-up time Treatment drugs

time points
et al. apan treat 9 6.5 years Pati
Ando et al Japan  Retiospective At the time 133 13 Higher HBcrAg level (234 log U/mLvs. 4.8 years (after Patients with NA and achieved
(2018) of HBV DNA <34 log U/mL) at the time of HBV-DNA  HBV-DNA HBV DNA disappearance
disappearance disappearance was associated with HCC  disappearance) were enrolled; LAM: 14,
development (adjusted HR, 13.532; 95% LAM-+ADV: 18, ETW/ET-

Cl, 1683-108.815). V+ADV/TDF: 101

apan Re

Liang et al. Hong Retrospective Baseline, defined as 1,400 85 Higher baseline HBcrAg level (>2.9 45 months Patients with NA therapy were
(2020) Kong the earliest serum log U/mlL vs. <29 log U/mL) was an enrolled; ETV: 779%, TDF: 24%
samples available independent factor for HCC in HBeAg:
for HBerAg negative patients {adjusted HR, 2.13;
95% C1, 1.10-4.14).
HBcrAg, hepatitis B core-related antigen; HCC, hepatocellular carcinoma; NA, nucleos(t)ide analogue; LAM, lamivudine; ADV, adefovir; ETV, Jer-Wei Wu, et al. Clinical and Molecular

entecavir; HBV, hepatitis B virus; HR, hazard ratio; Cl, confidence interval; TDF, tenofovir disoproxil fumarate; HBeAg, hepatitis B e antigen.

Hepatology 2021;27:524-534
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HBcrAg is a predictor of post-treatment recurrence of

hepatocellular carcinoma during antiviral therapy.
B) 100

HBcrAg < 4.8log U/ml

HBV DNA < 2.1log copies/ml

P =0.007

Cumulative recurrence-
free survival rate (%)
o
o

-
28
Eo
>3
S — P <0.001
=98 50
.2
= c
w3
Za HBY DNA = 2.1log copies/ml
EB
S & HBcrAg = 4.8log U/ml
(6]
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Time after resection or local ablation therapy (years) ) ) Time after resection or local ablation therapy (years)
Patients at risk Patients at risk
4810 Uiml 29 20 12 8 3 3 22.1log copies/ml 27 18 13 9 4 4
<48log Uml 26 22 19 14 8 5 <2.1log copies/ml 28 24 18 1 7 4

(A) Kaplan—Meier life table for the cumulative recurrenceIfree survival rates by the serum HBcrAg levels and
comparison by the log-rank test. (B) Kaplan—Meier life table for the cumulative recurrence-free survival rates
by the serum hepatitis B virus DNA (HBV DNA) levels at the time of hepatocellular carcinoma (HCC)

diagnosis for each patient and comparison by the log-rank test. ) ,
Hosaka et al. Liver International (2010) -1461-70
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Kaplan—Meier life table for the cumulative recurrence-free survival rates by the
intrahepatic cccDNA levels in patients with early- or intermediate-stage HCC (n =
17)

100 T -++--=------
cccDNA <4.3 log

————— i e o e e

cccDNA=4.3 log P=0.0438

Cumulative reccurence free
survival rates (%)
(43}
{ =)

0 1 2 3 4 5
Time after resection for HCC (years)

Patients at risk
=43 log 7 4 2 0
< 4.3 log 10 7 6 4 2 1

Hosaka et al. Liver International (2010) -1461-70

50




11/3/2023

Hepatitis B core-related antigen levels predict recurrence free survival
in patients with HBV-associated early-stage hepatocellular carcinoma

14

HBcrAg <3.0 log U/mL HBcrAg 3.0 log U/mL

o
3
=
b

HBcrAg 3.1-5.0 log U/mL

E=d
>
i
=
o
t

o
=
L
e
=
L

HBcrAg 25.1 log U/mL

Adjusted survival probability
Adjusted survival probability

o
)

=

[
.

HBcrAg 3.1-5.0 log U/mL

p=0.01

p =0.001
% 0 HBcrAg 25.1 log U/mL
1 1 1 1 1 1 1 I I I i I U 1 1 T T 1 T T T
0 12 24 36 48 60 72 8 96 108 120 132 144 156 168 0 12 24 36 48 60
Follow-up (months) Follow-up (months)
Univariate analysis identified no predictors of survival, In univariate analysis, HBcrAg levels were not associated

but in multivariate analysis, higher HBcrAg levels at the with the risk of recurrence (P = .91). In multivariate analysis
time of HCC diagnosis were independently associated HBcrAg levels (P = .001), RFA (P = .001) and age (P = .030)
with poorer overall survival (P = .01). were associated with reduced recurrence-free survival.

BEUDEKER et al. J Viral Hepat. 2021;28:205-208
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Hepatitis B virus (HBV)-infected patients with low hepatitis B surface antigen and high
hepatitis B core-related antigen titers have a high risk of HBV-related hepatocellular
a) HBsAg | Carcinon u) ygcrag
P<0.001 P<0.001
HCC (%) | — | HCC (%) ,ﬁ_l
I 1T 1
100 — 100%
809 809 ‘
55 19
609 108 78 60%
1341 1 48 | ononHce 211 81 GnonHee
o mHCC = mHCC
20% history ok history
1
0° — 0%
<20 2.0-3.03.0-4.0 40s= <3.0 3.0-4.04.0-50 50=
HBsAg (loglU/ml) HBcrAg (logU/ml)
a) HCC history was significantly frequent in the low HBsAg group. b) HCC history was significantly frequent in high HBcrAg group.
When the patients were divided into two groups according to the When the patients were divided into two groups according to the
HBsAg cut off of 3.0 log IU/ml, those with an HCC history were HBcrAg cut off of 3.0 log U/ml, those with an HCC history were
significantly frequent in the low HBsAg group (p <0.001). significantly frequent in the high HBcrAg group (p <0.001)
Conclusions: Patients with low HBsAg/high HBcrAg values are at high risk of developing HBV-
related HCC, according to this cross-sectional and longitudinal analysis, indicating that the
combination of HBsAg and HBcrAg values is an excellent biomarker for assessing HCC risk.
Y Suzuki_et al. Hepatology Research. Volume 49, Issue 1 January 2019 Pages 51-63
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Serum HBcrAg and Hepatocellular Carcinoma in a Taiwanese Population
Seronegative for HBsAg and Anti-HCV

HBV core-related antigen A nested case-control study from the REVEAL-NBNC cohort

{HBcrAg) 129 cases (HCC) vs 520 controls (non-HCC)
predict
l Risk factors for NBNC-HCC Population attributable fractions
for NBNC-HCC
307 9.3(3.3-264)
= HBV DNA seropositivity
; 9.1%
g 20 HBcrAg positivi
o g p ty
g 11.1% «
22(1.01-4.6)

% 104
.g. 19(1.1-33)
= 0.5(0.3-0.8)

HBV endemic area " [ - 1 [ I 1

NBNC population wat® 5™ o™ i

Seronegative for HBsAg & anti-HCV e \pu* m\“"o“" 1915\\-\»:\“,;1«!;@ s A0

c.w:“co“o\ 00“:: T aseth® ”
RESULTS: The proportion of baseline HBcrAg positivity (21000 U/mL) was significantly higher in HCC

cases than in controls (12.4% vs 1.4%, P < .001). In multivariate analysis, HBcrAg positivity was

associated with significantly higher risk of HCC (adjusted OR [95% CI]: 9.3 [3.3-26.4]; P < .001].
The HCC population attributable to HBcrAg positivity was 11.1% (95% CI: 9.7%-12.5%).

CONCLUSIONS: Seropositivity of HBcrAg might identify a subset of the NBNC population at higher risk of HCC in
hepatitis B virus endemic areas.

Hsieh et al . Clinical Gastroenterology and Hepatology 2023;21:1303-1313
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Novel HBV biomarkers in risk prediction for HCC
HBV Biomarkers in Risk Prediction for HCC — r

Treatment-Naive On Treatment

[ HBsAg ) [ HBcrAg | [ HBVRNA | : [ HBsAg | ([ HBcrAg | [ HBVRNA ]

Less

HBeAg predictive Poorly » Not predictive
=8 No data based on
Positive than HBY 2 = small study 6.2 >100,00(
DNA isk* copies/mL*
= . Detectable =
>1000 U/mL evels >2.9 : — e
HBeAg - 13.7-fold 1 log U/ml . ; Not predictive Z.2fold 1 risk
e rizh Rrrliiaee No data + based on Highest risk if
Negative risk if HBV old 1 . - ) Y o
DNA <2000* risk* : small study >100,000
. risk copies/mL*
........................................................... e eeememeeeeesssseeseseesseeseeseeeeeneeens
Addition to 50% witl . s Detectable in
\ REACH-B = ( More data v More data npacted by ik
Comments improve baselin needed : needed treatment
accuracy evels . juration
*Both HBsAg and HBcrAg appear useful in stratifying risk *Other studies have found no relationship between HBcrAg

in patients with intermediate viral load (2000-20000 IU/mL) and HCC risk among treated HBeAg-positive patients
*Adjusted for but did not stratify on HBeAg status

Zhou et al. Hepatoma Res 2022;8:15
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KASL clinical practice guidelines for
management of chronic hepatitis B

The Korean Association for the Study of the Liver (KASL)

CLINICAL and MOLECULAR
HEPATOLOGY
Volume_28 Number_2 April 2022

Category

Role of emerging HBV markers

Potential role

HBV marker
Quantification of HBsAg, HBcrAg
Quantification of HBsAg, HBcrAg
Quantification of HBsAg, HBcrAg, HBV RNA
Quantification of HBsAg, HBV RNA, HBcrAg

Natural history HBeAg seroconversion
Diagnostic tool for differentiating disease states
cccDNA activity Amounts of intrahepatic cccDNA and cccDNA activities

Endpoint for testing therapeutic agents that target cccDNA

HBY treatment Predictors of successful withdrawal of therapy Quantification of HBsAg, HBcrAg, HBV RNA,
cccDNA

Risk of reactivation during therapy or after therapy withdrawal ~Quantification of HBsAg, HBcrAg, HBV RNA,
cccDNA

HCC occurrence/recurrence Evaluation of HCC occurrence HBcrAg, HBV RNA, HBV integration
HBcrAg, HBV RNA, HBV integration
HBcrAg, cccDNA

HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBcrAg, hepatitis B core-related antigen; cccDNA, covalently closed
circular DNA; HCC, hepatocellular carcinoma.

HCC recurrence

HBV reactivation HBV reactivation by immune-related therapy

the possibility of achieving partial cure in patients on antiviral
treatment, as defined by a sustained off-therapy viralogical con-
trol. In the study of 130 Hong Kong patients with undetectable
serum HBV DNA during NA, HBcrAg was detectable in 101 (78%)
samples.'"® After eight years of NA treatment, 21.3% of patients
achieved serum HBcrAg <3 log10 U/mL."® Based on these find-

ings, monitoring of HBcrAg and HBsAg quantification is recom-
mended by the Japan Society of Hepatology guidelines to identify
patients who can discontinue NA."” Furthermore, HBcrAg can be
an aid for clinicians in identifying patients with a higher risk of
HCC development or post-treatment recurrence.®'" Recently, the
HBcrAg level has been the most emerging noninvasive predictor
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Tom tat gia tri |am sang cua xét nghiém HBcrAg
Natural History

ATreatment-induced HBeAg seroconversion
Baseline level < 4.5 log IU/mL when given combination
PEG-IFN + NA 6

ASpontaneous HBeAg seroconversion
Baseline level < 4.9 log IU/mL or 2 2 logs drop at week 28 35

Spontaneous HBsAg loss
*79% had undetectable serum HBcrAg
*In the 21% with detectable HBcrAg, the median
level was 2.7 loglU/mL *28

AHBsAg loss

Baseline level < 3.7 log IU/mL when
given PEG-IFN +/- NA ™47

ARelapse post-NA cessation
End-of-treatment level > 3.7 log 1U/mL *52

AHCC development
*Baseline level > 4.67 log IU/mL
*On treatment (NA) level > 3.89 log IU/mL 66

Immunosuppressio
n

ARecurrence of HCC after curative surgery
HBcrAg at HCC diagnosis > 4.8 log 1U/mL"73

AOccult HBV flare

Baseline detectable HBcrAg "0

MAK ET AL. Aliment Pharmacol Ther 2018;47(1):43-54
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Hwdng dan chan doan & diéu tri VGSV B man tinh
Theo hwong dan BYT 2019
N 1o ioi didu t
tri/ngwng diéu tri
1. HBsAg (1 AFP 1. ALT (1 ALT, AST
2. Anti-HBc IgM 2. HBeAg 2. HBVDNA 2. HBV DNA
3. HBVDNA 3. HCVADb 3. Murc do xo 3. HBeAg/HBeA
4. HBV DNA hoa b
Q 5. TSH, FT3, FT4 1. Chuyén dbi 4. HBsAg
At Ar ] huyét —
€AY - fvia e FBeAg & HBY | O L kha
~ DNA du6i nghigém khac
. c xét nghiém ngwong t?eo (Ehl dinh
khac i 2. HBV DNA duéi lam sang
dinh lam sang ~— nguwdng & mét 6. AFP. AFP-L3
HBsAg _ apka S
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IV, Cac trero'ng hop lam sang.
Trweong hop lam sang 1 : Dw doan HCC

« Bénh nhan nam , 57 tudi, Bén Tre.

« Ubng rwou rat nhiéu.

* Me: HBVI.

« Nhiém HBV tir nhd, khdng diéu tri.

« Khéng ddng nhiém HCV.

- Khéng tién can phau thuat hay truyén mau.

 Mét, chan an ----> Kham Khoa Gan-Medic.
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Trwong hop lam sang 1 : Dw doan HCC

* HBsAg : duong tinh.

* HBeAg : am tinh.

* AntiHBclgM: am tinh.

* AntiHCV: Negative.

« HBV DNA: 7.250.000 1U/mL.

Partially double-stranded DNA
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Trwweong hop lam sang 1 : Dw doan HCC

Cac théng s6 CLS Théang 2/2020 Thang 4/ 2020 Ghi chd
AST(U/L) 61 25
ALT (U/L) 35 15
GGT (U/L) 350 220
AFP (ng/mL) 8 7
Tidu cau (10%/L) 88 101
Bilirubin (mg/dL) 1.07 0.9
Prothrombin time (%) 67 72 HBV DNA: 1200
1U/mL
Albumin (g/dL) 3.2 3,5
HBcrAg 4.5 5.9
Ultrasound : Doppler Xo gan, lach to Xo gan, lach to
Elastography: FibroScan(kPa) 19,5 18,5
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Trieorng hop Iam sang 1 : Dw doan HCC

* AFP-L3: 37.2%
* PIVKAII: 1253 mAU/mL

N
HCC ? | > CT Scan

U ha phéan thuy VI, kich thwéc =1,1 cm nghi HCC
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Trweong hop lam sang 2 : Dw doan HCC

« Bénh nhan nam , 56 tudi, Binh Binh

« Khéng thubc 14, khédng ubng ruou

* Me, anh em: HBVI.

+ Biét nhidm HBV da lau, khong didu tri.

« Khoadng 10 ndm nay diéu tri TDF

« Khéng déng nhiém HCV.

« Cao huyét ap

« Khéng tién can phau thuat hay truyén mau.

* Mét, chan an ---- Kham Khoa Gan-Medic.(2019)
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Trweong hop lam sang 2 : Dw doan HCC

 HBsAg : am tinh---->
Pinh lwong siéu
nhay: 10 [U/ml

* HBeAg : am tinh.

* AntiHBcIgM: am tinh.
* AntiHCV: Negative.

« HBV DNA: am tinh

Partially double-stranded DNA
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Trweong hop lam sang 2 : Dw doan HCC

* Creatinin: 0,7 mg%.

y AFP=9 ng/mL
« eGFR: 96mL/phut/1,73 m2-
* Bilirubin: 1,01 mg%. HBcrAg= 7,9 Log U/mL
« AST: 98 U/L.
« ALT: 34 U/L. Siéu Am Bung: xo gan,
« GGT: 99 U/L. ascites(-)

« Albumin: 3,1 g/dL
- Tidu cau: 91 x 109L. PT: 65%  FibroScan: 18 kPa
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Trieorng hop Iam sang 2 : Dw doan HCC

* AFP-L3: 18,8 %
* PIVKAII: 2948 mAU/mL

N
HCC ? | > CT Scan

U ha phan thuy VII , kich thwéc =1,2 cm nght HCC
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Trieong hop lam sang 3 : Dw doan tai phat
HCC

Bé&nh nhan nam sinh 1947, Can Tho.

Khoéng hut thude, udng ruou --- ngwng khi biét nhiém HBV.

Khong tién can phau thuat hay truyén mau.

Trong gia dinh khéng ai bénh gan.

« Cao huyét ap > 20 nam.

« Phat hién va diéu tri viém gan B man 30 ndm , hién tai: TDF .

« 2019: Phat hién HCC-----RFA
 Sau RFA-----Khoa Gan, Medic.
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Trwwong hop lam sang 3 :
HCC

* HBsAg : Dinh lwgng
siéu nhay: 18 IU/ml

* HBeAg : am tinh.

* AntiHBcIgM: am tinh.

* AntiHCV: Negative.

« HBV DNA: am tinh

Dw doan tai phat

Partially double-stranded DNA
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Trweong hop lam sang 3 :
HCC

Dw doan tai phat

Céc théng s6 CLS 2019 6 thang sau (2020) Ghi chu

AST(U/L) 32 25

ALT (U/L) 35 38

GGT (U/L) 31 41

AFP (ng/mL) 6 7
Tiéu cau (10%/L) 220 210
Bilirubin (mg/dL) 0.8 0.9
Prothrombin time (%) 91 95
Albumin (g/dL) 3.3 3,5
HBcrAg 4.2 4.9
Ultrasound : Doppler Viém gan Viém gan, seo

(Seo RFA) RFA, nbt 1,2cm
nghi ng HCC
Elastography: FibroScan(kPa) 6,9 6,5
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Triweo'ng hop 1am sang 3 : Dw doan tai phat

HCC
* MRI Primovist: Nhan HCC ha phan thuy IV
10x11 mm

« Xt tri: RFA

* HBcrAg: 3,5 Log U/mL

by
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= Viém gan siéu vi B: Con nhiéu thach thire trong kiém soat bénh: Nguy co bién

&=

V, KET LUAN.

chirng van con du bénh da duoc kiém soat.

Vai trd quan trong cliia xét nghiém trong bénh viém gan siéu vi B: Tw chan
doan, theo dai diéu tri, tién lwgng bénh dén phong ngra.

Nhiéu tién bd clha xét nghiém da goép phan trong cudc chién chéng lai HBV.

HBcrAg la 1 dau an méi giir vai tro quan trong trong danh gia
hiéu qua diéu tri c6 hét khong, dac biét véi cac thuéc méi— “DAA”,
tién Iwrong dién tién bénh ciing nhw nguy co bién chirtng HCC cuia
bénh.

Nguwoi thay thude: Phai hiéu dwoc y nghia cac xét nghiém dau an cia HBV.

Phong ngira vén gi

Si vi tri cwe ky quan trong.
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