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The Inconvenient Truth about Hepatitis B VIRAL HEPATITIS SUSPECTS

P

® HBYV is one of the most common chronic
infections worldwide.

® The natural history is very complex.

® Treatment indications and endpoints are
evolving.

® HBV is probably never completely eliminated.

° ngh replication rate and low fldellty Of viral rt Viral hepatitis is a rare disease, Viral hepatitis is one of the most

provide the basis for antiviral resistance. so | am not likely to come into common infectious diseases
contact with it. in the world. 1 in 12 live with

® Pipeline of new antiviral drugs is limited. s
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® Natural history and classification
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Diagnosis of Hepatitis B
Virological Assays

® Serologic assays

- HBsAg
- anti-HBs
- anti-HBc
- HBeAg
- anti-HBe

acute or chronic infection
resolved / vaccination
ongoing or past infection
active replication

inactive or mutant

Molecular assays
HBV DNA
Resistance testing
HBV genotype

Global Distribution of HBV Genotypes

HBsAg prevalence
[ 28% = high
[0 2%-7% = intermediate
. <29 = low

Hadziyannis SJ. J Hepatol 2011;55:183-191.

Diagnosis of Hepatitis B
Genotype

Ten genotypes identified (A-J)

HBeAg-negative CHB rarely develops in
European strains of gt A (precore C1858)

Natural history (HBe seroconversion, disease
activity, fibrosis progression rate, HCC)?

Response to PEG-IFN-a: A>B>C>D
Does not influence response to NA
Currently not recommended in clinical practice

Based on Lok ASF and McMahon BJ. Hepatology 2009;50:1-36 and
EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Diagnosis of Hepatitis B
The Evolving Use of qHBsAg

® Reflects the transcriptional activity of cccDNA
® Abbott Architect QT (0.05-250 IU/ml) and Roche

Elecsys HBsAg Il Quant (0.05-52,000 1U/ml)

® Identification of inactive HBsAg carriers

Prediction of response to PEG-IFN-a.
(- stopping rules)
Prediction of durability of response to NA
Chan HL et al. J Hepatol 2011;55:1121-1131.

Janssen HLA et al. Gut 2012;61:641-645.
Locarnini S and Bowden S. Hepatology 2012;56:411-414.

qHBsAg in the Natural History of HBV Infection
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HBsAg < 1000 IU/ml and HBV DNA < 2000 IU/ml - 94% accuracy,
88% PPV and 97% NPV for inactive HBsAg carrier state

Brunetto MR et al. Gastroenterology 2010:139:483-490.
Similar results: Martinot-Pei ix M et al. H y 2010;52 Suppl 1:992A.




Treatment of CHB with PEG-IFN-a

Stopping Rules Based on gHBsAg

HBeAg-positive CHB

- No decline or HBsAg > 20,000 1U/ml at wk 12
predict nonresponse (NPV 70-100%)
"stopping may be considered (C2)"!

HBeAg-negative CHB

- Lack of HBsAg decline and HBV DNA
decline < 2 log at wk 12 predicts
nonresponse (NPV 95-100%)
"stopping should be considered (B2)"

Janssen HLA et al. Gut 2012;61:641-645.
Locarnini S and Bowden S. Hepatology 2012;56:411-414.
1EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

New Diagnosis of HBV Infection (HBsAg +)
- Search for HDV Coinfection (anti-HDV)!

HBsAg HBsAg
/C /BAg
DNA RNA
Moradpour D and Negro F. Rev Med Suisse 2010;6:1656-1659.
Hughes SA et al. Lancet 2011;378:73-85.
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® Natural history and classification
of HBV infection

Natural History of Hepatitis B

Acute Chronic
hepatitis hepatitis

Cirrhosis HCC

Adults <5%

Newborns > 95%  520%/5yrs  2-5%Iyr
(]

1 0.2% I yr |

Based on EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Phases of Chronic HBV Infection

HBeAg

i Anti-HBe

HBV DNA

o

Immune Immune Clearance Inactive Carrier Reactivation
Tolerant (HBeAg-Positive State (HBeAg-Negative
Chronic Hepatitis) Chronic Hepatitis)

Wong SN and Lok ASF. Arch Intern Med 2006;166:9-12.

Revisiting the Immune Tolerant
Phase of HBV Infection

Preserved HBV-specific immune profile
in children and young adults’?

® Clonal repopulation of hepatocytes?

Recurrent HBV integration*

1Kennedy PTF et al. Gastroenterology 2012;143:637-645.
2Velazquez VM and Grakoui A. Gastroenterology 2012;143:529-532.
3Zoulim F and Mason WS. Gut 2012;61:333-336.

4Sung W-K et al. Nat Genet 2012;44:765-770.




Classification of HBV Infection

HBsAg HBeAg HBV DNA" ALT

HBeAg-pos. CHB + + 105-10° 1

HBeAg-neg. CHB + - 103107 1

Inactive carrier + - <2x10® =

"Immune tolerant” + + 107-10"° =

Resolved hepatitis B - - - =
(anti-HBs)

[JConsider tx [JFollow (ALT £ AFP/US) [] Attn IS

DU/ml Adapted from Hoofnagle JH et al. H logy 2007;45:1056-1075,
Lok ASF and McMahon BJ. Hepatology 2009;50:1-36 and
EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Outline

® Current and evolving treatment
options

Therapy of Chronic Hepatitis B
Endpoints

® Ideal endpoint:
Sustained HBsAg loss (+ anti-HBs)

® Satisfactory endpoint:
Sustained virological and biochemi-
cal response (HBe seroconversion)

® Next most desirable endpoint:
Maintained HBV DNA suppression
to undetectable levels

EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Regression of Cirrhosis in CHB

P<0001

Ishak Fibrosis

Percentage of patients
8

DoooEEn §

Baseline Year1 Yoars

® n = 348 pts with CHB treated for 2 5 yrs with TDF, with baseline

and 5-yr follow-up liver biopsy

® Decrease in fibrosis stage in 51%; 71 of the 96 cirrhotic pts

(74%) no langer had cirrhosis

® High BMI associated with lack of cirrhosis regression

Marcellin P et al. Lancet 2013, in press (epub Dec 7, 2012).
See also D'Ambrosio R et al. Hepatology 2012;56:532-543.
Liver biopsy images courtesy of Pierre Bedossa

Incidence Rate and 5-Yr Survival of
HCC in the US
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El-Serag HB. N Engl J Med 2011;365:1118-1127.

HBV DNA and Incidence of HCC

Entire Cohort (N=3653)

Subcohort (n=2925)"

Baselne HBY DNA Level, coples/mL
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Year of Follow-up.

Entire cohort (n = 3653) HBeAg-negative pts with
normal ALT and w/o cirrhosis
at study entry (n = 2925)

Chen CJ et al. JAMA 2006;295:65-73.
See also Yang HI et al. Lancet Oncol 2011;12:568-574.




Long-Term NA Treatment Reduces
HCC Incidence in CHB
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EV 79 79 72 8 35 17 EV 27 27 1%
Control 85 85 76 65 54 47 Control 231 231 201 181 169 143

Hosaka T et al. Gastroenterology 2013, in press.
See also Liaw YF et al. N Engl J Med 2004;351:1521-1531.
Courtesy of Thomas Berg

Therapy of Chronic Hepatitis B
Why Not Treat Everyone?

® Not all patients will develop cirrhosis or HCC

® Host immune response can result in sponta-
neous remission which can be long-lasting

® Current treatment does not eliminate HBV

® Long-term treatment is associated with
- risks of drug resistance
- very high cost
- potential adverse effects
- non-adherence

Anna S.F. Lok - President's Choice Lecture. AASLD Meeting 2012.

Therapy of Chronic Hepatitis B
Indication

® HBV DNA > 2000 IU/ml and/or
® ALT > ULN and

® Grade 2 "A2" and/or stage 2 "F2"

EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Therapy of Chronic Hepatitis B
Special Situations

® Compensated cirrhosis with detectable
HBV DNA - treat irrespective of ALT or
HBV DNA level

® Decompensated cirrhosis 2 urgent
treatment and LT evaluation

® Others: ALF or protracted severe hepatitis,
HCW, coinfections, extrahepatic disease,
pregnancy, children, ...

EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Therapy of Chronic Hepatitis B
PEG-IFN-a

HBV DNA

Activity

(ALT,

histology) Sustained
response

Adapted from Marcellin P et al. J Viral Hepat 2005;12:333-345.

Therapy of Chronic Hepatitis B
Nucleos(t)ide Analogs

HBV DNA

Activity
(ALT,
histology) Relapse

Adapted from Marcellin P et al. J Viral Hepat 2005;12:333-345.




Therapy of Chronic Hepatitis B
Nucleos(t)ide Analogs
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Adapted from Marcellin P et al. J Viral Hepat 2005;12:333-345.

Chronic Hepatitis B
Therapy 2013

PEG-IFN-a

Pro: Con:

® Finite duration ® Moderate antiviral
® Durable response ® Adverse effects
® No resistance ® Contraindications
Nucleos(t)ide analogs

Pro: Con:

® Potent antiviral ® Indefinite duration
® Tolerability ® Resistance

® Expanded use ® Long-term safety?

Doerig C et al. Rev Med Suisse 2010;6:168-173.
EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Chronic Hepatitis B

Therapy 2013
Status CH 01/2013
PEG-IFN-a.2a Pegasys® licensed 15t line
Lamivudine LAM Zeffix® licensed 1st line
Adefovir ADV Hepsera® licensed 2" line
Telbivudine LdT  Sebivo® licensed 15t line
Entecavir ETV Baraclude® licensed 1stline

Tenofovir TDF  Viread®
Emtricitabine FTC  +TDF=Truvada® licensed for HIV

licensed 15t line

PEG-IFN-o | NA
- VA—
® <60 years ® Any age
® No comorbidity ® Comorbidity
® ALT 2-5x ULN ® ALT<2xor>5xULN
® No cirrhosis ® Cirrhosis
® Genotype A ® Any genotype
® Adherence difficult ® Adherence optimal
® HBeAg positive ® HBeAg negative
® HBV DNA <108 [U/ml ® HBV DNA less critical
® Patient preference ® Patient preference
Doerig C et al. Rev Med Suisse 2010;6:168-173.
Antiviral Resistance in CHB
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Based on EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Emergence of Antiviral Resistance
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Doerig C et al. Rev Med Suisse 2009;5:203-208.
Courtesy of Jorg Petersen




Prevention and Detection of Antiviral
Resistance in Chronic Hepatitis B

® Correct treatment indication and compliance
are crucial (avoid unnecessary treatment)

® Avoid resistance by choice of appropriate NA
or preemptive add-on

® Detect resistance early (> HBV DNA ¢ 3-6 mo)

® Manage resistance adequately

Doerig C et al. Rev Med Suisse 2009;5:203-208.

Genotypic HBV Resistance Testing
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LAM A181TIV M204V/I
V173L L180M
LdT M2041
ETV L18om M204V
11697 T184G S2021 M250V
ADV A181TIV N236T
TDF To be determined

Doerig C et al. Rev Med Suisse 2009;5:203-208.
Zoulim F and Locarnini S. Gastroenterology 2009;137:1593-1608.

Viral Hepatitis Speciality Assays
Offered at the CHUV
® HBYV - resistance testing and genotyping
® HCV - IL28B genotyping
® HDV - quantitative RNA testing
® HEV - quantitative RNA testing

Collaboration of Institute of Microbiology (Roland Sahli, Amalio Telenti) and
Division of Gastroenterology and Hepatology (Christopher Doerig, DM)

www.chuv.

ations-viral_hepatitis.htm
Supported by unrestricted grants from

Bristol-Myers Squibb  (J GILEAD ¢ MsSD

) NOVARTIS

The HBV 'Anti-Virogram'

Wild-type

M2041/V (+ L180M)

A181TIV

N236T

L180M+M204V/I £ 1169 * T184
+ 5202 £ M250

Adapted from Zoulim F and Locarnini S. J Hepatol 2012;56 Suppl 1:5112-S122
and EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Management of Antiviral Resistance
in Chronic Hepatitis B

® LAM or LdT resistance 2> switch to or add-on TDF

® ADV resistance
- switch to TDF and
-add LAM, LdT, FTC" or ETV if rtN236T
- add ETV if rtA181T/V
- switch to ETV if no prior LAM use

® Incomplete response to ADV (without genotypic
resistance) - switch to TDF

TDF + FTC = Truvada®

Based on EASL Clinical Practice Guideline. J Hepatol 2009;50:227-242,
EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185 and
Zoulim F and Locarnini S. J Hepatol 2012; 2012;56 Suppl 1:5112-S122.

Can Nucleos(t)ide Analog Therapy
of CHB Ever be Stopped?

® Safe to stop: after HBsAg seroconversion

® Worth a try:
- HBeAg-positive CHB
12 months after HBe seroconversion
(if HBV DNA negative and no cirrhosis)

- HBeAg-negative CHB
12 months after HBsAg clearance

Based on Lok ASF and McMahon BJ. Hepatology 2009;50:1-36,
Cornberg M et al. Z Gastroenterol 2011;49:871-930,

EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185 and
Marcellin P et al. Lancet 2013, in press (epub Dec 7, 2012).




Toward Finite NA Therapy of CHB

CLINICAL—LIVER

Restored Function of HBV-Specific T Cells After Long-term Effective
Therapy With Nucleos(t)ide Analogues
GAROLINA BONI,* DILETTA LACGABUE," PIETRO LAMPERTICO,* TIZIANA GIUBERTI,* MAURO VIGANO*

SIMONA SCHIVAZAPPA,” ARIANNA ALFIERI,” MARCO PESCI," GIOVANNI B. GAETA,¢ GIUSEPPINA BRANGACCIO,
MASSIMO COLOMBO,* GABRIELE MISSALE,* and CARLO FERRARI"

Boni C et al. Gastroenterology 2012;143:963-973.

Toward Finite NA Therapy of CHB
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® n =33 pts with HBeAg-negative CHB and undetectable HBV DNA
maintained for 4-5 yrs on ADV

® Stop of ADV - close f/u for 5.5 yrs (q mo for 6 mo, then q 3-6 mo)

® 100% virological and 76% biochemical relapse

® 55% achieved sustained response; of these, 2/3 cleared HBsAg

® Lower qHBsAg at EOT associated with HBsAg clearance
Hadziyannis SJ et al. Gastroenterology 2012;143:629-636.
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Toward Finite NA Therapy of CHB

® The OSST Study
® n =197 pts with HBeAg-positive CHB

® Maintained HBV DNA < 200 IU/ml after
9-36 months on ETV
- PEG-IFN-02a 180 ug per week for
48 wks vs. continued ETV

® HBe seroconversion 16 vs. 6% (p=0.03)
HBsAg loss 9 vs. 0% (p=0.001)
HBs seroconversion 4 vs. 0% (p=0.06)

Ning Q et al. AASLD Meeting 2012 - Hepatology 2012;56 Suppl:300A.

Therapy of Chronic Hepatitis B
Current Developments

® Combination therapies
(concomitant, sequential, nested)

® New nucleos(t)ide analogs
® New immunomodulators

® Novel therapeutic principles

Outline

® Special situations

HBV and Immune Suppression

® Screen for HBsAg and anti-HBc before

immunosuppressive therapy

® Vaccinate seronegative patients
® HBsAg or HBV DNA positive

- start NA before immune suppression
- consider NA d/c 12 mo after cessation of IS

® Anti-HBc (* anti-HBs) > HBV DNA

- if HBV DNA pos - see above
- if HBV DNA neg = monitor or start NA

Based on Lalazar G et al. Br J Haematol 2007;136:699-712,
AASLD - Lok ASF and McMahon BJ. Hepatology 2009;50:1-36,
EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185 and
Lok ASF et al. Ann Int Med 2012;156:743-745.




HBYV Infection and Pregnancy

HBsAg screening during pregnancy

Active and passive immunoprophylaxis of the
newborn: HBV vaccine + HBIG within 12 h

Breastfeeding allowed

Consider NA during 3 trimester in highly

viremic (HBV DNA > 2 x 107 IU/mI?) mothers

Class B: LdT, TDF; class C: LAM, ADV, ETV

IFN-a contraindicated in pregnancy

Monitor for exacerbation of CHB after delivery
Based on Dusheiko G. Lancet 2012;379:2019-2021,

Brown RS Jr et al. J Hepatol 2012;57:953-959 and
EASL Clinical Practice Guideline. J Hepatol 2012;57:167-185.

Management of Hepatitis B

Acute
hgpatitis

Prevention

Chronic

hepatitis Cirrhosis

Antiviral therapy

HCC surveillance

Cofactors

HCC




