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Estimates toward the targets of the Global Health Sector 
Strategy: WHO goals and the 2019  status in Taiwan

Target Areas
WHO Goal 2019 Status                  

(Taiwan, 2019)2020 2030

1. Impact targets

Incidence: New HBV infection 30%↓ 90%↓ >90%↓

Mortality: Viral hepatitis B and C deaths 10%↓ 65%↓
CLDs and Cirrhosis 38%↓

HCC: 44%↓

2. Service coverage targets

HBV Vaccination Coverage (3rd dose of childhood 

vaccine)
90% 90% 98%

HBV birth-dose vaccination coverage 50% 90% 99%

Blood Safety (donation screened) 95% 100% 100%

Safe Injection 95% 100% 100%

Harm reduction: # sterile needles & syringes per 

PWID
200/py 300/py

165/py

(200/py in 2020)

HBV-infected diagnosed 30% 90% 54.7%

HBV patients on treatment -- 80% 33%

Wu & Pwu, Taiwan Viral Hepatitis Flagship Program, 2019 (unpublished)
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� (Liver biopsy)
� (Noninvasive tests)

• APRI   
• FIB-4
• Fibrotest
• BioFibroScore

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

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

have direct antiviral effects only.
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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
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Log-rank test P<0.0001
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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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Reimbursement of CHB treatment in Taiwan (2021)
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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%

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





Stopping rules for CHB patients base on 
EOT HBsAg level

Kao JH, Jeng WJ and et al. Hepatology International 
https://doi.org/10.1007/s12072-021-10223-5

Patient undergoing NUC therapy with HBV DNA 
undetectable

HBsAg > 3000 
IU/mL

HBsAg < 100 
IU/mL

Continue NA 
therapy

Stop NA therapy
with close 
monitoring

If HBV 
relapse

Patients considered to have a lower risk of virologic and biochemical relapses:
1) HBsAg levels at the time of stopping treatment, e.g., < 100–150 IU/mL 
2) Longer consolidated treatment duration 
3) Lower HBV DNA at the time of treatment initiation

Close Monitoring for Non-cirrhosis HBeAg-
Negative Patients is Highly Recommended

Under NUCs, HBeAg(-) undetectable 
HBV DNA, ALT<ULN

Consolidation therapy 

ALT & HBV DNA monthly for 3 months,
Every 3 months until month 12*

Re-treatment
See indication for retreatment

ALT & HBV DNA every 3-6 months,
HBsAg every 12 months, HCC 

surveillance

Harmful 
Relapse

Durable 
Relapse

*Type of NA could affect 
monitoring intervals 

Routine Testing and Monitoring 
Frequency

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

Treatment
cessation

Every month
In the first 3 months

Every 3 
months

Every 3 
months

Every 3 
months

Continuously 
follow-up

HBV 
DNA

HBsAg
Every 1 year

ALT

Every month Every 3 months Every 3 months Every 3 months

Every month Every 3 months Every 3 months Every 3 months

Monitoring Plan for 
HBeAg(-)

1. Kao JH, Jeng WJ and et al. Hepatology International https://doi.org/10.1007/s12072-021-10223-5
2. Anderson KA, et al. Hepatology. 2009 May ; 49(5 Suppl): S166–S173.
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HBsAg
Modified from Tanaka et al. Hepatol Res 2013.

HBcrAg

HBV DNA

Chen et al. JAMA 2006; 2006;295:65. 

All Participants (n=3,653)
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Year of follow-up
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Baseline HBV DNA level, copies/mL
≥106 (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

14.9%

12.2%

3.6%

1.4%
1.3%

(LVL)

(IVL)

% (HVL)

R.E.V.E.A.L.:



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



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 

In
fa

nt
s 

w
ith

 H
BV

 in
fe

ct
io

n 
(%

)

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

Risk stratification of HBVr: High
Risk 
Level

HBV Serology
HBsAg(+) HBsAg(-)/anti-HBc(+)

High 
(>10
%)

• Anti-CD20 monoclonal antibodies: Rituximab, 
Ofatumumab, Obinutuzumab

• Steroid (high dose) ≥ 20 mg/day for ≥ 4 weeks
• Anti-TNF agents with higher potency: Adalimumab, 

Infliximab, Golimumab, Certolizumab pegol
• Anthracyclines
• Hematopoietic stem cell transplantation (both allogeneic 

and autologous)
• DAA for HBV/HCV coinfection (high risk in meta-

analysis and prospective study), except non-cirrhotics
with HBsAg < 10 IU/ml 

• Immune Checkpoint inhibitors (moderate to high risk):
- Anti-PD-1: nivolumab, pembrolizumab
- Anti-PD-L1: atezolizumab
- Anti-CTLA-4: ipilimumab

• Tyrosine kinase inhibitors (moderate-to- high): Imatinib, 
Nilotinib, Dasatinib, Erlotinib, Gefitinib, Osimertinib, 
Afatinib

• Anti-CD20 
monoclonal 
antibodies: 
Rituximab, 
Ofatumumab, 
Obinutuzumab

• Allogeneic 
hematopoietic stem 
cell transplantation

Lau G, et al. Hepatology International (2021) 15:1031–1048



HBV Serology
Risk 
Level

HBsAg(+) HBsAg(-)/anti-HBc(+)

Moderate 
(1–10%)

• Cytotoxic chemotherapy 
(except anthracyclines)

• Anti-TNF agents with lower 
potency: Etanercept

• Steroid (median dose): 10–
20 mg/day for ≥ 4 weeks

• Proteasome inhibitor: 
Bortezomib Ustekinumab

• Anthracyclines
• Autologous hematopoietic stem 

cell transplantation 
• Anti-TNF agents with higher 

potency: Adalimumab, Infliximab, 
Golimumab, Certolizumab pegol

• Proteasome inhibitor: Bortezomib 
Ustekinumab

Risk stratification of HBVr: Moderate

Lau G et al. Hepatology International (2021) 15:1031–1048

HBV Serology
Risk 
Level

HBsAg(+) HBsAg(-)/anti-HBc(+)

Low 
(<1%)

• Methotrexate
• Azathioprine 
• Steroid (low dose < 10 mg/day)
• DAA for HBV/HCV coinfection for 

non-cirrhotic patients with HBsAg < 
10 IU/ml

• Cytotoxic chemotherapy 
(except anthracyclines) 

• Steroid (high dose) ≥ 20 
mg/day

• Anti-TNF agents with lower 
potency: Etanercept

• Tyrosine kinase inhibitors 
Imatinib, Nilotinib, Dasatinib

• DAA for HCV 

Uncertain 
(more 
studies 
are 
needed)

• Abatacept (case reports and small 
retrospective studies)

• Tocilizumab (case reports and small 
studies)

• Ibrutinib (case reports and small 
retrospective study)

• Alemtuzumab (case reports) Natalizumab
(case reports)

• Ocrelizumab (case reports) Ibritumomab
(case reports)

• Immune Checkpoint 
inhibitors

- Anti-PD-1: 
nivolumab, 
pembrolizumab

- Anti-PD-L1: 
atezolizumab

- Anti-CTLA-4: 
ipilimumab

Risk stratification of HBVr: Low and Uncertain

Lau, Yu ML et al. Hepatology International (2021) 15:1031–1048



APASL practice guideline on HBV treatment 
upon immunosuppressive therapy

Lau G et al. Hepatology International (2021) 15:1031–1048
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