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What do we want to achieve withWhat do we want to achieve with 
therapy in CHB?py

• Ideally we want to reduce the number of infected 
ll d d th l l f li ti ithicells and reduce the level of replication within 

them
• Patients with inactive CHB have immune control

– Low levels of HBV DNA
– Low levels of HBsAg

• Can we achieve a similar state to inactive• Can we achieve a similar state to inactive 
disease (immune control) through therapy?



Different meanings of HBV DNA and 
HBsAg in CHB

HBV DNA HBsAg

Virology Dane particle Dane particle and subviralVirology Dane particle p
particles

Reduced after HBeAg Very slow reduction over
Natural history

Reduced after HBeAg
seroconversion but relapse 

on immune escape

Very slow reduction over 
time regardless of HBV DNA 

levels or disease activity

Implication Viral replication Immune clearance of 
infected hepatocytes
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HBV Treatment StrategiesHBV Treatment Strategies

Sustained Sustained 
remissionremission

Maintained Maintained 
remissionremissionremission            remission            

==

remissionremission

==== ==
Low viremiaLow viremia Low viremiaLow viremia

ALT normalizationALT normalization ALT normalizationALT normalization

Immune control,Immune control,
no further need forno further need for

No immune control,   No immune control,   
continued need forcontinued need forno further need for     no further need for     

antiviral drugsantiviral drugs
continued need forcontinued need for

antiviral drugsantiviral drugs



HBV Treatment Strategies

Sustained remission

PEG-IFN

HBeAg seroconversion
HBV DNA <104 copies/ml

Normal ALT

Undetectable HBV DNA
HBsAg loss

Maintained remission

Nucleos(t)ide analogue

Undetectable HBV DNA by PCR assay
Normal ALT

HBeAg seroconversion
HBsAg loss

years



HBeAg and HBVDNA recurrence in 
NA th l k f i t l?NA therapy: lack of immune control?

• Recurrence is likely to occur when the suppressive 
effect of nucleos(t)ide analogues is omitted, whether by 
discontinuation of therapy or by development of antiviraldiscontinuation of therapy or by development of antiviral 
drug resistance
– On-treatment recurrence primarily in lamivudine-treatedOn treatment recurrence primarily in lamivudine treated 

patients due to resistance
– Off-treatment  reccurrence in all nucleos(t)ide analogues, 

irrespective of consolidation therapy

• Long-term continuation of nucleos(t)ide analogue 
therapy might be necessary, irrespective of the 
occurrence of HBeAg seroconversionoccurrence of HBeAg seroconversion 

Reijnders et al. Gastroenterology 2010 



HBsAg decline in patients treated with ETV or TDF:
need for host immune responseneed for host immune response

•Patients treated with ETV or TDF who achieved a Virologic Response (VR)

11

•No difference in HBsAg decline between treatment regimens
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High ALT

Years to 1log decline* 6.6 [1.7; 17.5] 8.0 [0.5; 14.9] 3.6 [1.3; 16.7]

Zoutendijk et al. AASLD 2010

Years to HBsAg loss* 36.4 [9.6; 98.3] 38.9 [1.3; 80.5] 19.5 [7.3; 99.9]



HB A ( ) ti t M HB A d liHBeAg (+) patients: More HBsAg decline 
with PEG-IFN than ETV
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Results of Large PEG IFNResults of Large PEG-IFN 
Studies in HBeAg+ Patientsg



Response to one year PEG-IFN 
6 months post treatment in HBeAg +
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Lau, NEJM 2005; Janssen, Lancet 2005.



PEG-IFN alfa 2a in HBeAg positive disease 
Neptune Study

36%

PEG-IFN alfa-2a 180 µg Follow-up
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Liaw et al. AASLD 2010



Extending PEG-IFN α-2b to 48 weeksExtending PEG IFN α 2b to 48 weeks 
improves response in HBeAg(+) patients

PEG IFN alfa 2b 1 5 µg/kg Follow upN=224 30%
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PEG-IFN α-2b 1.5 ug/kg for 48 wks is superior to PEG-IFN α-2b for 24 wks

Fan et al. AASLD 2010



Follow-up of PEG-IFN α-2b in HBeAg (+) CHB:
3 years post treatment among HBeAg responders
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3 years post-treatment among HBeAg responders

80

90

100

er
s 

(%
)

81%
78%

n=64 n=172

60

70

80

re
sp

on
de

58%

40

50

e 
of

 in
iti

al
 

30%

45%

10

20

30

Pe
rc

en
ta

ge 30%

11%

HBeAg
negative

ALT
normal

HBV DNA
<10 000

HBsAg
negative

0

10P

HBV DNA
<400

HBsAg
negativenegative normal<10,000

copies/ml
negative<400

copies/ml

Buster et al , Gastroenterology 2008  

negative
overall



IFN-2b Treatment is Associated 
with Prolonged Survivalwith Prolonged Survival

Proportion of patients surviving
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ThusThus

Four large global HBeAg positive studies on PEG-IFN 
therapy with sustained off-treatment HBeAg 

i i thi d (29 37%) f th ti tseroconversion in one third (29-37%) of the patients

Which patients belong to this one third?p g

Individualised therapy in HBV infectionIndividualised therapy in HBV infection



Individualised Therapy of PEG-IFN in HBV

When to start? When to finish?When to start? When to finish?



Individualised Therapy of PEG-IFN in HBV

When to start? When to finish?When to start? When to finish?



Response to PEG-IFN in HBeAg +
according to HBV Genotypeaccording to HBV Genotype

PEG-IFN α-2b - HBeAg Loss 1 PEG-IFN α-2b - HBsAg Loss 2
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PEG-IFN HBV Treatment Index

HBV genotype BA

HBeAg positive CHB (n=808) 
HBV genotype

ALT

BA

≥2 x ULN <2 x ULN<2 x ULN

d d

≥2 x ULN <2 x ULN<2 x ULN

d d

HBV DNA (copies/ml) <9log ≥9log ≥9log

and andor

<9log ≥9log ≥9log

and andor

C DHBV genotype

Average chance of SVR 23%31%57% 21%28%30%

C DHBV genotype

ALT ≥2 x ULN <2 x ULN<2 x ULN

d d

≥2 x ULN <2 x ULN<2 x ULN

d d

HBV DNA (copies/ml) <9log ≥9log ≥9log

and andor

<9log ≥9log ≥9log

and andor

Average chance of SVR 16%22%36% 6%9%17%

Buster et al. Gastroenterology 2009; www.liver-gi.nl
>30% Sustained viral response



Candidates for PEG-IFN Therapy in py
HBeAg positive CHB

HBV tHBV genotype

DB or CA

PEG-IFN in case of: Generally not PEG-IFN in case of:

ALT > 2 ULN
OR

HBV DNA<109

good cadidates 
for PEG-IFNALT > 2 ULN

AND
HBV DNA<109HBV DNA 10 HBV DNA 10

Buster et al. Gastroenterology 2009; www.liver-gi.nl high ALT > 2 ULN; low HBVDNA < 10e9 copies/ml



When to start PEG-IFN in HBeAg +?When to start PEG IFN in HBeAg ?
Summary

PeginterferonPeginterferon

HBV genotypeHBV genotype A> B> C>DA> B> C>D

HBV DNAHBV DNA ≤10≤1099 i / Li / LHBV DNAHBV DNA ≤10≤109 9 copies/mLcopies/mL

ALTALT ALT >2 x ULNALT >2 x ULN

Severity of liver diseaseSeverity of liver disease CompensatedCompensated

AgeAge YoungerYoungerAgeAge YoungerYounger



Individualised Therapy of PEG-IFN in HBV

When to start? When to finish?When to start? When to finish?



Response Prediction to PEG-IFN α-2b
f HB A iti CHB Vi l D ifor HBeAg positive CHB: Viral Dynamics
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PEG-IFN for HBeAg (+) CHB: 
R d hi HB A d liResponders achieve a strong HBsAg decline
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Sonneveld et al. AASLD 2010

W0               W24                   W52                W78                                         LTFU

*HBeAg response: HBeAg loss and HBV DNA>10,000 copies/mL at week 78 

*Combined response: HBeAg loss and HBV DNA<10,000 copies/mL at week 78



Lack of HBsAg decline at week 12 
f

202 HBeAg+

is associated with low chance of response
202 HBeAg+ 

patients
PEG-IFN-2b ± LAM

ANY HBsAg decline
(log IU/mL) YES

139 (69%)
NO

63 (31%)

Response* YES NO YES NOResponse  
Week 78

YES
35 (25%)

NO
104 (75%)

YES
2 (3%)

NO
61 (97%)

HB A l YES
17 (12%)

NO
63 (100%)

HBsAg loss 
Week 78

Sonneveld et al. Hepatology 2010 *Response: HBeAg cleared & HBV DNA <10,000 cp/mL

Needs to be validated in additional studies



HBsAg reduction at wk 12 is an early sign 
of future HBsAg clearanceof future HBsAg clearance

HBeAg + treated with PEG-IFN-2a +/- lam for 48 weeks
of those achieved 
HBsAg clearance 

18%

e g t eated t G  a / a o 8 ee s

at 6 months post-
treatment (N=9/51)

achieved HBeAg 
seroconversion

57%
seroconversion
6 months post-

treatment (N=51/90)

Among patients who
achieved HBsAg 

<1500 IU/mL at 
week 12 of treatment*

SUSTAINED 
IMMUNE 

CONTROLweek 12 of treatment CONTROL

*23% of patients (N=90/399) achieved HBsAg <1500 IU/mL at week 12

Piratvisuth et al. APASL 2010

*23% of patients (N=90/399) achieved HBsAg <1500 IU/mL at week 12



Finite therapy is cost-effective vs 
long-term NA therapy
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Why PEG IFN in HBeAg+Why PEG-IFN in HBeAg+
IndividualisedIndividualised TherapyTherapy

• Try to aim for off-treatment sustained response

pypy

y p
• HBeAg seroconversion suboptimal endpoint in NA: 

Limited or no immune control
• Therapy with NA may be indefinite in many patients  
• Costs may be favorable for PEG-IFNCosts may be favorable for PEG IFN
• PEG-IFN in selected proportion of patients:

– To start PEG-IFN: based on HBV genotype HBVDNA ALTTo start PEG IFN: based  on HBV genotype, HBVDNA, ALT
– To stop PEG-IFN: rapid decline in HBVDNA and HBsAg 

helps to predict response and HBsAg lossg



Future PerspectivesFuture Perspectives

f• Better elucidate the role of quantitative HBsAg
• Shift towards endpoint of HBsAg seroconversion
• Combination of the most potent nucleos(t)ide 

analogues with PEG-IFN in different regimensg g
• PEG-IFN add-on?
• Tailored therapy according to:• Tailored therapy according to:  

• Host genetics
I t h ti i t t• Intrahepatic immune status

• Virus genetics
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