Patient With HBV
Infection: When to
Treat and How to Treat



Educational Objectives

£ Determine eligibility for and response to
treatment based on the interpretation of
virologic, biochemical, and histologic testing

£ Discuss approved antiviral therapies
based on treatment guidelines and
clinical-trial data

£ ldentify risk factors for the development of
drug resistance and review strategies for
managing resistance when it occurs



Patient AM: History

£ 35-year-old African man, immigrated to US from
Nigeria in 1995

£ Referred by PCP: routine examination revealed
elevated serum liver transaminases and positive
HBSAQ

£ History of hypertension, treated with lisinopril
£ No history of acute icteric hepatitis, allergies, or
drug use

£ Works full-time as an engineer and plays soccer
recreationally



Patient AM: History (cont)

£ Family/social history
I Married 5 years to a woman born and raised in the US
I No sexual contact outside of marriage
I Does not smoke tobacco, consumes alcohol socially,
1-3 drinks/week

£ PE: BP 135/88, P 70, 5'11", 90 kg, exam otherwise
normal

£ Laboratory data
I AST 105 U/L, ALT 130 U/L, ALP 115 U/L, bilirubin 0.5
mg/dL, BUN 11 mg/dL, creatinine 1.0 mg/dL, WBC
5.2X103%/e |.Hgb 14.2 g/dL, platelets 245, INR 1.0
I HBsAg+, anti-HBc+, anti-HBS-, anti-HAV-IgM-,
anti-HCV-



Question 1

African Americans account for what

percentage of persons with chronic HBV
iInfection In the US?

A. <10%
B. 20%
C. 33%
D. 50%



Chronic HBV Infection:
Demographics in the US

£ Estimated 1.25 million persons in US infected

£ Vast majority are immigrants or first-
generation Americans

I Southeast Asia, China

I Sub-Saharan Africa

| Eastern Europe

I Likely acquired HBV via vertical transmission

£ African Americans account for approximately
20% of persons with chronic infection
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Question 2

The following additional testing should be
ordered at this time except

A. HBV DNA
. HBeAg and anti-HBe

B
C. HBV genotype
D

. Liver biopsy



Patient AM: Follow-up Laboratory
Studies

£ HBV DNA 1.6 million IU/mL, HBeAg+,

I_

E U

BV genotype A, AFP 5 ng/mL
ltrasound showed some increased

echogenicity of the liver

I No liver mass lesions, dilated bile ducts, or

ascites

I Normal gallbladder and kidneys

EWI f e0ds HBYV s-aatFHBG-,:
anti-HBs+
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Question 3

Based on the patient 0:s
you feel that he may be at increased risk for
developing cirrhosis or HCC?

A. Yes
B. NoO



Hepatitis B Virus Infection:
Natural History
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Phases of HBV Infection:

ALT and HBV DNA Over Time

Immune HBeAg+ HBeAg-
Acute Tolerant Active Active
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HBY DNA
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Hoofnagle JH et al. Hepatology. 2007;45:1056-1075.

11



Chronic HBeAg- HBV and
Risk of Developing Cirrhosis
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Chronic HBV: REVEAL Study
HBYV DNA and Risk of HCC
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Chen C-J et al. JAMA. 2006; 295:65-73. 13



Chronic HBV Infection:
Serologic ldentification

Active Inactive
ALT (1IU/L) Elevated Low/High Normal
HBSAgQ + + +
HBeAg +/- +/- _
Anti-HBe +/- +/- +
(HIS/\r’n[L’)'\'A >20,000 |2000-20,000| <20,000
Histology Active Variable Minimal
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Question 4

Should a liver biopsy be performed in this
patient?

A. Yes
B. No
C. Maybe



Management of HBsAg+ HBeAg+
Chronic HBV Infection*

HBsSAQ+
HBeAg+
l |
ALT<1 x ULN ALT 1-2 x ULN ALT>2|x ULN
I
Q 3-6 mo ALT Q 3 Mo ALT Q 1-3 mo ALT, HBeAg
Q 6-12 mo HbeAg Q 6 mo HbeAg Treat if persistent
Consider biopsy if Liver biopsy optional
persistent or age >40y Immediate RX if
Rx as needed jaundice or

decompensated

*HCC surveillance if indicated.

Lok ASF et al. Hepatology. 2007;45:507-539. Chronic hepatitis B. Lok AS, McMahon BJ. Hepatology.
2007 Feb;45(2):507-39. Copyright 2007. Reproduced with permission of John Wiley & Sons, Inc. 16



Management of HBsAg+ HBeAg-
Chronic HBV Infection*

HBsAQ+
HBeAg-
] |
ALTO2 x ULN ALT 1-2 x ULN ALT<1 x ULN
HBY DNAO20, 00 BBVIDNA 20Q0- HBV DNA<2000 IU/mL
20,000I IU/mL
Treat if persistent Q 3mo ALT and HBV DNA Q 3 mo ALT x 3
Liver biopsy optional  Consider biopsy if Then Q 6-12 mo if ALT
persistent still<l x ULN

Rx as needed

*HCC surveillance if indicated.

Lok ASF et al. Hepatology. 2007;45:507-539. Chronic hepatitis B. Lok AS, McMahon BJ. Hepatology. 2007

Feb;45(2):507-39. Copyright 2007. Reproduced with permission of John Wiley & Sons, Inc. .



Question 5

Should this patient be treated for chronic HBV?
A. Yes
B. No
C. Maybe



Chronic HBV:
Goals of Therapy

HBe-antigen+

1

HBe-antigen-

E Loss of HBeAg
E Appearance of anti-HBe
e Conversion to inactive status

1

A4

m m m m T

Loss of HBSAgQ

Normalization in serum liver aminotransferases
Loss of detectable HBV DNA
Improvement in liver histology

Reduced risk of hepatocellular carcinoma

19



Peg-IFN U-2a and Lamivudine in
HBeAg+ Chronic HBV: Study Design

Liver Biopsy Liver Biopsy

! !

PeglFNU2a 180 &g/ wk +
Placebo
PegIFNU2a 180 eg/ wk + :
Lamivudine 100 mg/d Follow-up
Lamivudine 100 mg/d
| |
0 24 48 72

Weeks

Lau GKK et al. N Engl J Med. 2005; 352:2682-2695. 20



Peg-IFN U-2a and Lamivudine in
HBeAg+ Chronic HBV: Response
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Lau GKK et al. N Engl J Med. 2005; 352:2682-2695.
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HBeAg Seroconversion:
Effect of Genotype
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Chronic HBV Genotypes: Distribution
iIn US Population

Other
D 2%

35%

31%

B

. . 22%
£ Genotype A is very rare in Asians

e Recommend genotyping all non-Asians to identify patients with
genotype A who are good candidates for IFN therapy

Chu C-J et al. Gastroenterology. 2003:125:444-451.



Treatment of Chronic HBV With
Interferon: Appearance of Anti-HBs

Loss of HBSAgQ

100 £ Standard IFN U-2b

£ 0 80| — | £ 5MU QD x 16 weeks
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Lau DT-Y et al. Gastroenterology. 1997;113:1660-1667. Reprinted from Gastroenterology, 113, Lau DT et
al, Long-term follow-up of patients with chronic hepatitis B treated with interferon alfa, 1660-1667,
Copyright 1997 with permission from Elsevier.



Peg-IFN U-2a + Lamivudine in HBeAg-
Chronic HBV: 4-Year Follow-up
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Marcellin P et al. N Engl J Med. 2004; 351:1206-1217; Marcellin P et al. EASL 2008. o5



Chronic HBV HBeAg-: Response According
to Week 12 On-Treatment HBsAg Level
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Marcellin P et al. AASLD 2008. Abstract 919.
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Treatment of Chronic HBV With
Interferon: Predictors of Response

£ Higher rates of seroconversion with
I Recent acquisition of infection
I Serum ALT >100 U/L
I Low HBV DNA
I Genotype A1 53%

£ Dangers
I Decompensation with flare in cirrhosis
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Antiviral Therapy for Chronic HBV
HBeAg+: Study Designs

Placebo
N

Adefovir 10 mg/d

Lamivudine 100 QD

RCT?

Entecavir 0.5 mg/d

Telbivudine 600 mg/d

RCT?

Adefovir 10 mg/d

Adefovir 10 mg QD
RCT#
Tenofovir 300 mg QD
1. Marcellin P et al. N Engl J Med. 2003; 348:808-816. 2. Chang T-T et al. N Engl J Med. 2006;

354:1001-1010; 3. Chan HLY et al. Ann Int Med. 2007; 147:745-754; 4. Marcellin P et al. N Engl J
Med. 2008; 359:2442-2455.
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Treatment of

Chronic HBV HBeAg+:

Virologic Response*

100
_ 80 |
S 67 m Placebo
< 60 O Lamivudine
E - O Adefovir
5 40 | 36 O Entecavir
T H Telbivudine

20 E Tenofovir
0
0

*Not head-to-head trials.
1. Marcellin P et al. N Engl J Med

354:1001-1010; 3. Chan HLY et al
Med. 2008; 359:2442-2455.

. 2003; 348:808-816. 2. Chang T-T et al. N Engl J Med. 2006;

. Ann Int Med. 2007; 147:745-754; 4. Marcellin P et al. N Engl J
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Treatment of Chronic HBV HBeAg+:

HBe-Ag Seroconversion*
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. 2003; 348:808-816. 2. Chang T-T et al. N Engl J Med. 2006;

354:1001-1010; 3. Chan HLY et al. Ann Int Med. 2007; 147:745-754; 4. Marcellin P et al. N Engl J

Med. 2008; 359:2442-2455.
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Treatment of Chronic HBV HBeAQg-

Virologic Response*

100 r
80

60

HBV DNA- (%)

40

20

72

51

90

*Not head-to-head trials.
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1. Hadziyannis SJ et al. N Engl J Med. 2003;348:800-807; 2. Lai C-L et al. N Engl J Med. 2006;
354:1011-1020; 3. Lai C-L et al. AASLD 2006. Abstract 91; 4. Marcellin P et al. EASL 2008.
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Treatment of Chronic HBV HBeAg-:
Flair When Treatment Stopped

8
% 7 ¢ Adefovir stopped
> 7 6 >
mE -
S
o2 4 -+Adefovir
- <
c 8 3 | <>-ADV stopped
@ (@)
o2 2
c
c T
0 0 1 1 1 1 1 1 1

0 12 24 36 48 60 72 84 96
Weeks

Hadziyannis SJ et al. N Engl J Med . 2005; 352:2673-2681. Reprinted with permission. 32



Question 6

Which of the following would be a good
treatment option for this patient?

A. Peg-IFN
B. Entecavir
C. Tenofovir

D. All of the above
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Patient AM: Treatment and Follow-up

£ The patient was started on an oral antiviral
E 6 months on treatment

I Serum liver transaminases declined to normal
range

I HBV DNA dropped to 8500 IU/mL
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Question 7

Should the patient be switched to an
alternative medication for HBV?

A. Yes
B. No
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Chronic HBV
Mutants Are Pre-Existent

O "Wild Type" 0O Sensitive mutant [ Resistant mutant
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Treatment of Chronic HBV:

Emergence of Resistance

Virus (IU/mL)

O "Wild Type"
O Sensitive mutant

@ Resistant mutant

Time
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Treatment of Chronic HBV:
Resistance to Treatment
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Treatment of Chronic HBV:
Cross-resistance

Site 1 Site 2 Site 3

Lamivudine
Telbivudine Adefovir Tenofovir
Emtricitabine

Entecavir
Requires 3
mutations




Treatment of Chronic HBV:
When to Alter Treatment

HBV DNA (IU/mL)

Undetectable

A Add a complementary agent
A Switch to a more potent agent

l l
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