
BB



1984

2004

2009
1994

1989

1999

2014

YH Ni et al. Clin Gastroenterol Hepatol. 2016 Sep;14(9):1324-30. 

• 97.7%
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� (Liver biopsy)
� (Noninvasive tests)

• APRI   
• FIB-4
• Fibrotest
• BioFibroScore

� (Elastography)
• Transient elastography (Fibroscan®)
• MR elastography

� ARFI



HBsAg
Modified from Tanaka et al. Hepatol Res 2013.
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Chen et al. JAMA 2006; 2006;295:65. 
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Baseline HBV DNA level, copies/mL
≥ 06 (n=627)
105–<106 (n=349)
104–<105 (n=643)
300–<104 (n=1,161)
<300 (n=873)

Log rank test of trend
p<0.001
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(HCC Risk calculator)

HR: 3.19 (95%: 1.49~6.83)



�

Cured HR: 6.29 (95% CI: 2.27-17.48)



HBV DNA < 20002000 HBV DNA < 20,000HBV DNA 20,000

HBcrAg (KU/mL)

HBcrAg 10

High 

HBV DNA levels  (IU/mL)

HBeAg (-) carrier with normal ALT

HBcrAg < 10

HBsAg (IU/mL)

HBsAg 1000 HBsAg < 1000

Intermediate Minimal Minimal 

Tseng, Liu and Kao et al, Gastroenterology 2012 & 2019
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Terrault. Hepatology. 2018;67:1560. www.aasld.org.
EASL. J Hepatol. 2017;67:370.

Treatment Preferred Notes
Entecavir Yes High potency, high genetic barrier to 

resistance
Tenofovir Alafenamide
(TAF) Yes

High potency, high genetic barrier to 
resistance, lower risk of kidney and bone 

adverse effects
Tenofovir
(TDF)

Yes
High potency, high genetic barrier to 

resistance

PegIFN
Yes

Less safe in patients with cirrhosis,
contraindicated in patients with 

decompensated cirrhosis
Adefovir No Low genetic barrier to resistance
Lamivudine No Low genetic barrier to resistance
Telbivudine No Low genetic barrier to resistance



Terrault. Hepatology. 2018;67:1560.

Comparative 
Measure ETV TAF TDF

Dose 0.5 mg/day 25 mg/day 300 mg/day

Presence of 
LAM resistance Increase dose Active Active

Anticipated 
pregnancy

Pregnancy 
Category C

No human data in 
pregnancy

Pregnancy 
Category B

Renal disease
Decrease dose if 

CrCl 
< 50 mL/min

Decrease dose is 
not require

Decrease dose if 
CrCl

< 50 mL/min

Bone disease Recommended Recommended Recommended



Terrault NA et al. Hepatology 2018



1. Wu CY et al. JAMA 2012 (Propensity score matching study)
2. Su TH et al. Liver Int. 2016;36:1755
3. Hosaka et al. Hepatology 2013 (Propensity score matching study)
4. Wong et al. Hepatology 2013
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Chiang CJ et al. 
Hepatology 2015

Log-rank test P<0.0001
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Log-rank test P=0.0217
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62%
HR: 0.38
(95%CI: 0.20-0.74)

94%
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86%
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Su and Kao et al., Liver Int. 2016 Dec;36(12):1755-1764
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Jan. 2019: NUC for HBV post HCC 
curative treatment

May 2019: TAF (tenofovir alafenamide) 
for CHB



B

• HBsAg (+) > 6 
• HBeAg (+) > 3
• ALT ≥ 5 ULN 
• 2 ALT <5 ULN HBV DNA 
≥ 20,000 IU/mL 
HBcAg (+ )

• HBsAg (+) > 6 
• HBeAg (-) > 3
• ALT ≥ 2 ULN ( ,

3 ) HBV DNA ≥ 2,000 IU/mL
HBcAg (+ )

HBsAg (+)

*
1. PT ≥3
2. T-Bil. ≥ 2 mg/dL

Entecavir (0.5 mg), TDF, Telbivudine, Lamivudine, TAF
HBeAg (-) 2 36
HBeAg (+) e 12

3 - 6

Entecavir (0.5 mg), TDF, Lamivudine, Telbivudine, TAF 

HBeAg HBeAg 

( Entecavir 1mg)

2019

B

•HBsAg (+)
• *
•

B

•

•Entecavir 0.5mg, 
TDF, Telbivudine, 
Lamivudine, TAF

•HBsAg (+)
•

•

HBV DNA

6

•Entecavir 0.5mg,
TDF, Telbivudine, 
Lamivudine, TAF 

6

B
( HBV DNA

1 log IU/mL)

• Adefovir 3
• Entecavir 1mg ( Lamivudine ) 3
• Tenofovir 3
• Interferon, pegylated interferon 1

• TDF
TAF 3 1

•
• TDF TAF

Entecavir 1mg 3
* 
( ) HBsAg (+) HBV DNA ≥ 2,000 IU/mL
( ) 1. (Metavir F4 Ishak F5

) 2. 

100 6 12019





TDF FINITE CHB

Open-label, multicenter, randomized, controlled trial

TDF-Continue

TDF-Stop

Primary endpoint:
HBsAg loss by Week 144

Wk 0 Wk 48 Wk 144

CHB patients 
•HBeAg-negative
•≥ 4 years TDF therapy
•HBV DNA  < 400 cp/mL 
for ≥3.5 years 

Wk 48
Interim Analysis

Berg T et al. J Hepatol 2017;67:918-924

Randomized
N=45

Withdrew consent 
n=3

Week 48
TDF-Restart

n=3

Week 48
TDF-Stop

n=18

Week 48
TDF-Continue 

n=21

TDF-Stop
n=21

TDF-Continue 
n=21

Berg T et al. J Hepatol 2017;67:918-924

FINITE CHB



* TDF-Restart

-1 1 3 5
HBsAg (log10 reduction)

-1 1 3 5
HBsAg (log10 reduction)

TDF-Stop (n=21) TDF-Continue (n=20) 

*

*

*

HBsAg Log10 Reduction: 
Median 0.283
Mean 0.773

HBsAg loss n=2

HBsAg Log10 Reduction: 
Median 0.088
Mean 0.109

HBsAg loss n=0

Week 48 HBsAg log10 Reduction (Individual Patients)

FINITE CHB

HBsAg loss
HBsAg loss

Berg T et al. J Hepatol 2017;67:918-924

Berg T et al. J Hepatol 2017;67:918-924



A: CR, retreat
B: CR, not retreat
C: VR, no CR
D: no VR, no CR

• The incidence of HBsAg seroclearance after stopping NUC was 
much higher than that during therapy 

• Higher incidence of HBsAg clearance in patients with clinical 
relapse who remained untreated than those who received 
retreatment 

Jeng WJ, et al. Hepatology. 2018;68:425-434

Annual HBsAg loss 
cumulative incidence:

-DC group: 1.78%. 
-Continue group: 0.15%

� Primary endpoint: HBsAg loss up to Wk 96

� Secondary endpoints: time to HBsAg loss, time to HBsAg seroconversion, virologic 
response (HBV DNA < 12 IU/mL), biochemical response (ALT ≤ ULN), time to fulfill 
retreatment criteria, sustained remission (HBV DNA < 2000 IU/mL and normal ALT) 

Stop-NUC: Discontinuation of Long-term NA Therapy in 
Patients With HBeAg Negative CHB
� Multicenter, prospective, randomized phase IV trial

Discontinue NA Therapy†

(n = 79)

Continue NA Therapy
(n = 79)

Adult patients with HBeAg negative CHB and normal ALT 
receiving NA therapy* with HBV DNA < 1000 IU/mL for ≥ 4 yrs; 

no advanced fibrosis or cirrhosis, HCC, or HCV, HDV, HIV coinfection
(N = 158)

Enrolled patients had HBeAg status and ALT data available for period before NA therapy, were known to have pre-treatment HBV DNA > 2000 IU/mL. Liver 
function, HBV virology and serology regularly evaluated on study for all patients. *TDF (51%), ETV (39%), telbivudine (6%), or lamivudine (4%). †Patients 
retreated upon severe acute or chronic hepatitis reactivation (ie, confirmed ALT > 10 x ULN, ALT > 5 x ULN and ≤ 10 x ULN for ≥ 28 days, ALT > 2 x ULN 
and ≤ 5 x ULN for ≥ 112 days with HBV DNA > 20,000 IU/mL, or total bilirubin increase > 1.5 x ULN at 2 consecutive measurements within 1 wk). 

Wk 96

van Bömmel. EASL 2020. Abstr LBO06. EudraCT 2013-004882-15. Slide credit: clinicaloptions.com



Stop-NUC: Retreatment and Time to HBsAg Loss 

van Bömmel. EASL 2020. Abstr LBO06.

Outcome at Wk 96, n (%) Discontinue NA
(n = 78)

HBsAg loss 8 (10.3)*
No retreatment indicated 53 (67.9)
Retreatment indicated 6 (7.7)
Retreatment initiated 11 (14.1)†

*Compared with 0 patients achieving HBsAg loss in NA 
continuation arm (P = .006).
†Per predetermined criteria, n = 9; by decision of 
treating physician, n = 3.

HBsAg Loss
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Time to HBsAg Loss (Mos)

79
Patients at Risk, n

78 75 74 72 70 2
79 79 79 79 79 79 1

van Bömmel. EASL 2020. Abstr LBO06.

Baseline Characteristic, 
n (%) HBsAg Loss No HBsAg Loss P Value

HBsAg < 1000 U/mL
� Yes
� No

7 (28)
1 (1.9)

18 (72)
53 (98.1) .001

Previous NA therapy
� ETV or TDF
� Lamivudine or 

telbivudine

7 (10)
1 (11.1)

63 (90)
8 (88.9) 1



� Mean AEs per patient: 
3.19 vs 2.06 

� Severe AEs: 8 vs 2
�Bone fractures, 

abortion, ventricular 
tachycardia, artrial 
fibrillation, acute 
myocardial infarction, 
subileus and gastritis 
influenca

�Gastritis, 
cerebrovascular 
accident

�No severe AE related to 
study intervention

van Bömmel. EASL 2020. Abstr LBO06.

Outcome at Wk 96 in 
Patients Without 
Retreatment, n (%)

Discontinue 
NA

(n = 79)
Virologic response
� HBV DNA > 20 IU/mL
� HBV DNA ≤ 20 IU/mL

53 (67.1)
14 (17.7)

Biochemical response
� ALT > ULN
� ALT ≤ ULN

7 (8.8)
61 (77.2)

Sustained remission*
� No
� Yes

36 (45.6)
32 (40.5)

*HBV DNA < 2000 IU/mL and normal ALT.



Relapse type, Time after EOT ETV, % (95% CI) TDF, % (95% CI) P

VR

3 mo 6.1 (2.3-15.4%) 52.9 (37.5-70.2) <0.001

6 mo 33.3 (23.4-46.1) 58.8 (43.1-75.2) 0.014

12 mo 53.0 (41.6-65.4) 65.2 (49.3-80.5) 0.248

CR

3 mo 1.5 (0.2-10.3) 15.2 (6.6-32.6) 0.007

6 mo 12.1 (6.3-22.8) 27.3 (15.2-45.9) 0.060

12 mo 33.7 (23.6-46.5) 30.6 (17.8-49.4) 0.877

Su TH et al JID 2018



Antiviral Therapy During the Third Trimester can 
Reduce MTCT of HBV

Prospective, non-randomized trial in 118 HBeAg+ 
pregnant women in Taiwan with CHB, who either took 
TDF (n=62) from 30–32 weeks of gestation until post-
partum Week 41

TDF
n=62

Control
n=56 p-value

Maternal Outcomes, mean SD

HBV DNA, log10 IU/mL at  
delivery 4.29 0.93 8.10 0.56 <0.0001

Change in HBV DNA, log10 IU/mL 
from  baseline -3.89 0.87 -0.11 0.51

Infant Outcomes, n/N (%) 

HBsAg-positive at Month 6 1/65 (1.54%) 6/56 
(10.71%) 0.0481

200 HBeAg+ mothers with HBV DNA 
>200,000 IU/mL randomised (1:1) to usual 
care or to TDF from 30–32 weeks of 
gestation until post-partum Week 42

1. Chen, AASLD, 2014, Poster #1632
2. Pan CQ, et al. N Engl J Med. 2016;374:2324–34 
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ITT analysis included infants born to all enrolled participants except for those who 
withdrew consent before the initiation of treatment. 

PP analysis excluded infants born to women who withdrew consent, were lost to 
follow-up, or discontinued treatment for any reason. MTCT: mother-to-child 

transmission; PP: per protocol

P=0.007
TDF Group

Control Group

P=0.01

• TDF is Reimbursed in Pregnant Women in Taiwan 
Since Feb. 1, 2018:

HBV DNA 106 IU/mL 27 
telbivudine tenofovir 4 

• HBIG can be Applied to all Pregnant Women with 
HBsAg Carriage in Taiwan Since July 2019

• HBsAg 12 anti-HBs(-
) and HBsAg (-)



Prospective RCTs evaluating antiviral 
prophylaxis for HBVr

Gonzalez SA, Perrillo RP. Clin Infect Dis 2016;62 Suppl 4:S306-13.
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Hepatitis B-related mortality rate in 
cancer patients receiving chemotherapy

Hsu PI et al. Hepatology 2015
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HBV life cycle and antiviral targets

Entry inhibitor: 
e.g. Myrcludex

CpAM: e.g. ABI-H0731, 
ABI-H2158, JNJ-6379, 
RO7049389

Polymerase inhibitor:
e.g. TAF, besifovir
RNaseH inhibitor

HBsAg secrection inhibitor:
e.g. REP2139

Inhibition of cccDNA 
formation

cccDNA degradation: e.g. 
CRISPR/Cas9, LT-B, IFN-α Silencing of cccDNA

Silencing of HBV mRNA: 
e.g. JNJ-3989, RO-
7062931 

Modified from Yang HC & Chen PJ, Viruses 2017 (modified)

Potential Immunotherapeutic targets

Yang N & Bertoletti A, Hepatol Int, 2015 (modified)

HBV-specific B cell 
immunity

GS-9620 (TLR7)
GS-9688 (TLR8)

INO-1800



Kao JH. JID 2017 (cover image)




