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Taiwan – First Country to Implement Universal 
Vaccination: Successfully Decrease in HBsAg

Prevalence; Elderly Population is Rising Among 
CHB Patients After 30 Years of Vaccination

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

• Vaccination coverage rate is 97.7%
• HBsAg prevalence rate declined from 6.7% (born before program) to 

0.5% (after program) 



Vaccination Prevents HBV-HCC
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2011 , 45 (1966 ( ) ):
HBsAg + anti-HCV
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HBsAg
Modified from Tanaka et al. Hepatol Res 2013.

HBcrAg

HBV DNA

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



� (Liver biopsy)
� (Noninvasive tests)

• APRI   
• FIB-4
• Fibrotest
• BioFibroScore

� (Elastography)
• Transient elastography
• MR elastography

� ARFI

(HCC Risk calculator)



Interferon alfa-2b

Lamivudine

Adefovir

Peginterferon alfa-2a

Telbivudine

Tenofovir
(TDF)

1990 1998 2002 2005 2006 2008

Entecavir

IFN has mainly immune modulatory effects and weak direct antiviral effects.

have direct antiviral effects only.

Tenofovir
Alafenamide

Nucleos(t)ide analogues (NUCs)
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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

(1)

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

(2)
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Terrault NA et al. Hepatology 2018
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Log-rank test P<0.0001
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HR: 0.40
(95%CI: 0.28-0.57)
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Su and Kao et al., Liver Int. 2016 Dec;36(12):1755-1764
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62%
HR: 0.38
(95%CI: 0.20-0.74)

94%
HR: 0.06
(95%CI: 0.01-0.32)

86%
HR: 0.14
(95%CI: 0.07-0.30)

85%
HR: 0.15
(95%CI: 0.08-0.29)

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

BBB
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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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education 
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screening 
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payment stage
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therapeutic 

control
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‰

Hepatitis B-related mortality rate in 
cancer patients receiving chemotherapy

Hsu PI et al. Hepatology 2015



Comparison between IFN- & DAA-based 
therapy for dual B+C patients

IFN-based DAA-based

Treatment target(s) HCV and potentially 
HBV HCV only

HCV SVR Satisfactory Very high

HBsAg
seroclearance

Occurs in a 
proportion Unlikely

Risk of HBV 
reactivation Exists Higher & earlier

Special populations Not applicable Applicable

� Overall, 79/111 patients (71%) experienced HBV DNA reactivation
� 61% (48/79) for the first time during treatment period

� 28% (22/79) between EOT and FU-12

� 5% (4/79) between FU-12 and FU-24

� 6% (5/79) between FU-24 and FU-48

� 77% (61/79) had HBV reactivation at multiple time points

� 11% (9/79) had concomitant ALT elevation >2x ULN

� Closely monitor and prompt anti-HBV treatment: No patient had AEs of 

jaundice, liver decompensation, liver failure or liver transplant

HBV reactivation through post treatment week 48 

Liu CJ et al, Gastroenterology 2018
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Two asymptomatic patients started HBV 
therapy

60-year-old female, HCV GT1b, HBeAg
negative, 
with cirrhosis 
� HBV DNA increased from 1.54log10 IU/mL (BL) to 

3.8log10 IU/mL at Day 57 (Week 8)

� Associated with ALT increase from nadir value of 
41 to 71 IU/mL

� Started HBV treatment on study Day 71 

61-year-old male, HCV GT2, HBeAg
negative, 
without cirrhosis 
� HBV DNA increased from 2.28log10 IU/mL (BL) to 

5.95log10 IU/mL 30 days post last dose (post-treatment 
Week 4)

� Associated with ALT increase from nadir value of 
47 to 115 IU/mL

� Started HBV treatment during post-treatment follow-up 
Week 5
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BL 2 EOT 4

• HBsAg-positive patients: Monitoring of HBV DNA 
levels every 4 to 8 weeks during treatment and for 3 
months post-treatment is indicated in those who do 
not meet treatment criteria for monoinfected patients.

• HBV treatment is determined by HBV DNA and ALT 
levels as per the AASLD HBV guidelines for 
monoinfected patients.

AASLD 2018 HBV guidance on HCV and HBV 
coinfected subjects

Terrault NA et al. Hepatology 2018
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Met and unmet needs in the 
management of CHB

Met
� Potent antiviral agent to 

suppress HBV replication
� Improved clinical 

outcomes after antiviral 
therapy
� Halt progression of liver 

disease
� Reduce risk of HCC 

development

Unmet
� Rate of HBV cure: Low

� New anti-HBV agent, 
combination therapy

� We can identify responders 
only in some 
� We need reliable biomarkers

� Individualization of 
therapy?
� Special populations

� Prevention of HCC 
development: not complete



Reimbursement and restrictions of 
CHB treatment in Taiwan

Reimbursement
� HBeAg-positive CHB
� HBeAg-negative CHB
� Liver cirrhosis with active 

viral replication
� Prevention of MTIT of 

HBV
� Prevention of HCC 

recurrence in patients 
receiving curative 
treatment of HCC

Restrictions
� 3-year duration (HBeAg-

ve)
� Risk of relapse and 

cumulative liver injury
� Risk of decompensation if 

baseline limited liver 
reserve

� Mild/evident liver injury?
� Immunosuppression 

other than cancer 
chemotherapy

� B
�

�

�
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HBV life cycle and antiviral targets

Entry inhibitor: e.g. 
Myrcludex

CpAM: e.g. NVR 3-778, 
JNJ379, Bay41-4119

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

HBsAg secrection inhibitor:
e.g. REP2129

Inhibition of cccDNA 
formation

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

Silencing of HBV mRNA: 
e.g. ARC-520, ARB-1467 

Modified from Yang HC & Chen PJ, Virus, 2017

Potential Immunotherapeutic targets

Yang N & Bertoletti A, Hepatol Int, 2015

HBV-specific B cell 
immunity

GS-9620 (TLR7)
GS-9688 (TLR8)
SB9200 (RIG-I&NOD2)

GS-4774



Kao JH. JID 2017 (cover image)
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