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HBV: Clinical-Epidemiological Correlations

Endemicity Location Age of Mode of Chronicity HCC
infection transmission risk
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Hepatitis B and D

= Causes acute and chronic infection

« Discovered as causes of post —
transfusion hepatitis

= Liver disease is caused by host response
to infection, not virus itself

- Many asymptomatic in early chronic
hepatitis in all countries — but some areas
“hyper-endemic”



Natural History of Hepatitis B
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Australia & New Zealand Chronic Hepatitis B Recommendations 15t Edition 2008 Digestive Health Foundation
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Presentation Notes
Use of serological markers to determine stage of infection has been replaced by those determined by molecular tests – HBV DNA levels
Immunotolerant phase can be of long duration in perinatally acquired disease – much shorter in adult acquired cases
Liver damage usually minimal 
Immune clearance – immune response – high level replication associated with liver inflammation – rise in serum transaminases – rapidly progressive liver damage – what initiates this switch to activation of the immune system is poorly understood
Immune control phase : heralded by HBeAg seroconversion – variable HBV DNA & ALT – previously thought to be an inactive carrier state – however it is more likely to represent a heterogenous group of pts at differing risk of disease reactivation & progression – fluctuating viraemia & LFTs – req frequent monitoring to detect transition into the immune escape phase – frequently assoc with the emergence of mutations in the precore or core promoter regions of the viral genome
Immune control - 


Age and aetiology of liver disease affect
progression to cirrhosis in patients
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gEVEAL: HBYV viral load predicts progression
to cirrhosis

Baseline HBV DNA Level (n=3582)
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The cumulative incidence of cirrhosis increased in individuals with high baseline HBV DNA loads 


O
REVEAL: HBV viral load predicts progression
to HCC

Cumulative incidence of HCC by HBV DNA level
at study entry

Entire cohort (n = 3653)
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Chen JC, Yang HI, Su J et al. Risk of hepatocellular carcinoma across a biological gradient of serum hepatitis B virus DNA level. JAMA 2006; 295: 65—73.
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Presentation Notes
HBV viral load predicts progression to HCC: incidence by HBV DNA level at study entry
A similar relationship was demonstrated for development of HCC. At the end of the 13th year of follow-up, approximately 15% of all participants with serum HBV DNA levels of 1 million copies/mL or greater at study entry developed HCC compared with 1.3% of participants with undetectable levels.

Chen JC, Yang HI, Su J et al. Risk of hepatocellular carcinoma across a biological gradient of serum hepatitis B virus DNA level. JAMA 2006; 295: 65–73.



Decision making in HBV

®ls HBsAg present or not?
— If present for >6/12, patient has CHB

®* Has patient got active liver damage?

—If ALT is abnormal then patient has active liver
disease (Normal ALT vs Reference Range for ALT)
®Is liver damage due to HBV
—What is the HBV DNA level?

—(HBV DNA>20,000 IU/ml in HBeAg postitive or HBV
DNA>2,000 IU/ml in HBeAg negative)

— Exclude other causes of liver damage (NASH,
Drugs, HCV, HIV etc)

®* If answer to Q3 is +, then patient has Active
CHB and may need therapy



Treatment options

Immunomodulatory Antiviral

= IFN & PEG-IFN  Lamivudine
= Telbivudine
= Entecavir
= Adefovir

= Tenofovir




Structures of Common Antivirals
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Percentage of patients with undetectable HBVY DNA after
one year of treatment.

Australia & New Zealand Chronic Hepatitis B Recommendations 1st Edition 2008 Digestive Health Foundation

1007 Not head-to-head trials; different patient populations and trial designs

80 - 76
67 69

Patients With Undetectable
HBV DNA (%)

Placebo LAM ADV ETV LdT TDF PeglFN PeglFN
*By PCR based assay (LLD ~ 50 U/ mL) except for some lamivudine studies ——

ADV, adefovir; ETV entecavir; HBaAg, hepatitis B e antigen; LAM, lamivudineg; LdT, telbivudine: LLD, lower level of detection; TOF, tenafovir

disoprox] fumarate; PeglFN, peginterferon; PCR, polymerase chain reaction.



HBeAg & HBsAg seroconversion rates

Data derived from Dienstag JL NEJM 2008;359:1486-500
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Improvement in Ishak fibrosis score
with long-term ETV
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Improvement in Ishak fibrosis score
with long-term TDF
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Does antiviral therapy decrease the incidence

of HCC?

Randomised controlled trial of lamivudine therapy in patients with HBV-related advanced fibrosis/cirrhosis showing that

Diagnosis of HCC
(% of patients)

antiviral therapy can decrease the incidence of HCC
25
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bo
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Plac
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treated group, versus 7.4% of

the placebo group (HR=0.47; p=0.047)12

Evidence to support that antiviral therapy is associated with



Patients receiving NUC therapy had a significantly lower incidence of HCC
compared with untreated patients

Presence of cirrhosis Virological remission
p <0.001 B No cirrhosis B Virological remission
S 207 17.6 B Cirrhosis S 207 B No virological remission
9 167 ,.0.001 Yy 16+
T T p=NS
£ 12 10.8 £ 124 p<0.001
x 'S 8.8
E 8 - E 8 — 7.5
] ] 5.6
L QL
E 4 1 E 4 = 2.3
0.5
. 0 0 - 0
Patient NUC naive  With LAM Patient NUC naive  With LAM
resistance resistance
n 2233/1054 241/170 n 982/852 320/91

Incidence of HCC relative to the presence of cirrhosis and

Incidence of HCC relative to the presence of virological remission and
development of lamivudine resistance

development of lamivudine resistance

*Overall, 2.8% of treated vs 6.4% of untreated patients, were '
diagnosed with HCC during a 46 (32—108) month period (p =
0.003)

Among the treated patients, cirrhosis, HBeAg negative at
baseline, and failure to remain in virological remission were
associated with an increased risk of HCC







Dynamics of resistance emergence

Genotypic resistance

, lamivudine
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Dynamics of resistance emergence
Virologic breakthrough

, lamivudine
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Dynamics of resistance emergence
Clinical breakthrough
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Strategies to prevent antiviral
resistance

e Maximise antiviral activity
— Agent with high potency, high genetic barrier
— ? Combination therapy
e Maximise genetic barriers to resistance
— Avoid sequential monotherapy
— Avoid treatment interruptions
e Increase pharmacologic barriers
— Compliance
— Early intervention before rebound of viral load



Genetic Barrier of Antiviral Drugs in
Nucleoside-Naive Patients

LVD1:2 *‘ | li| 5& * Wild type virus

LVD-resistant vir
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Genetic barrier increases as the number of specific mutations
required for drug resistance increases®

1. Locarnini S, et al. J Hepatol. 2006;44:422-31. 2. Zeffix® (lamivudine) SmPC. February 2008. 3. Sebivo® (telbivudine) SmPC. June 2007. 4. Hepsera® (adefovir) SmPC.
October 2007. 5. Baraclude® (entecavir) SmPC. February 2009. 6. Lok AS, et al. Hepatology 2007;46:254-65. 7. Villet S, et al. J Hepatol 2007;46:531-8
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Presentation Notes
Should we add TDF to this slide as it was difficult to find a reference to support it?


O . S . .
Cumulative rates of antiviral resistance reported in
clinical trials

Australia & New Zealand Chronic Hepatitis B recommendations 1st Edition 2008, Digestive Health
Foundation 2008

Treatment Rates of genotypic resistance (%)

Yr Yr2 Y3 Yr4

Nucleosides Lamivudine®:. 1. 1% 24 38 49 67

Telbivuding?s 122 3-4

Entecavir 0

(treatment naive patients)'

Entecavir
(lamivudine resistant patients)'

Nucleotides Adefovir
(freatment naive patients)™®

Adefovir
(lamivudine resistant patients)™ 1%

Adefovir + lamivudine combination
(lamivudine resistant patients)™

Tenofovir
(Naive and lamivudine resistant patients)*®
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Adefovir, lamivudine and telbivudine have low genetic barriers to resistance
Development of entecavir R is more rapid in patients who have failed lamivudine therapy – current data suggest that this is likely to be explained by a two hits model, where primary resistance is selected by lamivudine, and secondary resistance mutations then occur
Tenofovir – no cross resistance with lamivudine, entecavir, telbivudine & adefovir resistant mutants
              - longer term data required for resistance >2yrs – but would be expected to be low given superior efficacy in HBV DNA suppression compared with other agents
 


Proportion of subjects (%)

ETV has a generally favourable open-label
safety profile up to 380 Weeks* (n=1051)
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from baseline)

Adverse events



Proportion of subjects (%)

TDF has a generally favourable clinical trial

safety profile up to 5 years*
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Immune Compromised Patients

e HBsAg +ve patients
— Chemotherapy
— Immune suppression (transplant)
— Rituximab
— Bone marrow Tx from non-HBV immune donor
— Recipient liver graft from anti-HBc +ve donor



Immune Compromise (cont)

e Risk of HBV “flare”

— Rise in HBV DNA with immune suppression

— HBeAg sero-reversion
» HBeAg -ve & HBeAg +ve

— Possible reactivation in HBsAg —ve
» HBV DNA —ve = HBV DNA +ve

e Immune Reconstitution — clinical flare
— Rise in ALT, hepatitis flare
— Fulminant hepatitis, hepatic failure



Chemoprophylaxis — prevent flare

e HBsAg +ve patients

— Nucleos(t)ide analogue

— Before chemotherapy, 12 months after

— Lamivudine approved, newer agents better
e HBsAg —ve, anti-HBc +ve

— Monitor ALT, HBV DNA

— If evidence reactivation, commence NA

e Recipient liver from anti-HBc +ve
— HBIG then chemoprophylaxis

EASL Clinical Practice Guidelines: management of chronic hepatitis B, 2009



Hepatitis B in pregnhancy

e Preventing vertical Tx Is crucial
— High rates of chronic infection

e HBsAg +ve mothers
— HBIG and HBV vaccine for baby
— Follow up serology after 12 months?

e Mothers with high HBV DNA (> 107 IU/mL)
— Tx up to 10-20% despite HBIG
— Trials of antivirals in 3" trimester
— Lamivudine, tenofovir



Hepatitis D virus
HDV or “Delta”



Hepatitis D virus

e Sole member of Deltavirus group
e Unique among animal viruses - like plant viroids
e Defective satellite virus

e Found only in association

with its helper virus HBV
e Spherical
e Heterogenous in size
e Envelope derived from HBV




Geographic distribution of HDV
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Interferon treatment for HDV

A HDV RNA
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Meta-analysis VR at EOT

IFN treatment 12X more likely to be associated with VR

Author Year IFN No treatment 1/64 1116 1/4 1 4 16 64

Rosina 1991 4/15 0/16

Farci LD 1994 514 013

Farci HD 1994 10/14 013 |r—

Gaudin 1995 7/8 3/10

Pooled (Fixed effect) 26/51 3/52 i 0.083 (0.034/0.203)
Better IFN Better no treatment

Figure 2 | Virological response at the end of treatment: forest plot of trials of IFNa monotherapy vs. no intervention.
Data were expressed as OR (95% CI) in a log scale. HD, high dose; LD, low dose.

Triantos C, Aliment Pharmacol Ther 2012; 35: 663—673



Meta-analysis at EOFUP

IFN treatment 2X more likely to be associated
with response (N Sig)

AUTHOR YEAR IFN  NO TREATMENT

ROSINA, 1991 115

GAUDIN 1995 213

Pooled (Fixed effect) 3:23 * 0.499 (0.075/3.341)

Better IFN Better HO TREATMEHNT

Triantos C, Aliment Pharmacol Ther 2012; 35: 663—673






	�Hepatitis B and Delta Virus: New therapies
	Slide Number 2
	Hepatitis B and D
	 Natural History of Hepatitis B
	Age and aetiology of liver disease affect progression to cirrhosis in patients �with HBV
	REVEAL: HBV viral load predicts progression to cirrhosis
	REVEAL: HBV viral load predicts progression to HCC
	Decision making in HBV
	Treatment options
	 Structures of Common Antivirals  
	Slide Number 11
	HBeAg & HBsAg seroconversion rates�Data derived from Dienstag JL NEJM 2008;359:1486-500 
	Improvement in Ishak fibrosis score �with long-term ETV
	Improvement in Ishak fibrosis score �with long-term TDF
	Does antiviral therapy decrease the incidence �of HCC?
	Patients receiving NUC therapy had a significantly lower incidence of HCC compared with untreated patients
	Slide Number 17
	Dynamics of resistance emergence�Genotypic resistance
	Dynamics of resistance emergence�Virologic breakthrough
	Dynamics of resistance emergence�Clinical breakthrough
	Strategies to prevent antiviral resistance
	Genetic Barrier of Antiviral Drugs in �Nucleoside-Naïve Patients
	Cumulative rates of antiviral resistance reported in clinical trials�Australia & New Zealand Chronic Hepatitis B recommendations 1st Edition 2008, Digestive Health Foundation 2008
	ETV has a generally favourable open-label �safety profile up to 380 Weeks* (n=1051)
	TDF has a generally favourable clinical trial �safety profile up to 5 years*
	Immune Compromised Patients
	Immune Compromise (cont)
	Chemoprophylaxis – prevent flare
	Hepatitis B in pregnancy
	Hepatitis D virus�HDV or “Delta”
	Hepatitis D virus
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

