With HCV Genotype 1:
Initializing Treatment




Educational Objectives

3 Describe strategies for antiviral treatment
Initiation and predictors of outcomes

3 Explain treatment duration and tailoring
therapy to virologic response

3 Recognize and manage psychiatric side
effects of antiviral therapy



Patient F.R.0 History

3 49-year-old white man found to be hepatitis C antibody-
positive when he failed a life insurance physical; he feels
well and has no complaints

z  Previous medical history: intermittent GERD

3 Medications: omeprazole prn; acetaminophen; multivitamin

3 Family history: father died of cirrhosis of unknown etiology,
otherwise noncontributory

3 Social history: social ETOH (1 to 2 glasses of wine per
week) with no prior hx of heavy ETOH intake; IVDU 25
years ago; honsmoker

3 No known drug allergies



Patient F.R.0 Physical and Laboratory

s Physicai BP 110/ 70; P 64; RR 1:
Ht 516 BMI 24.5

I Otherwise unremarkable

3 Laboratory: HCV Ab+; genotype 1la; HCV RNA 428,000
IU/mL; AFP 12; AST 75; ALT 112; TP 7.4; Alb 4.0; AP 96;
ferritin 180; ANAT ; Hgb 16.3; HCT 48; WBC 7; Plt 230

I HIV and Hep B serologies are negative

I Ultrasound of the abdomen reveals mild hepatomegaly; no ascites
and no hepatoma




Question 1

What should be your first step?

A. Liver biopsy

B. Recommend that he stop drinking
C. Treat his hepatitis C
D

. Assess his motivation for treatment



Answer to Question 1

Answero A

& Only test that can accurately assess severity of inflammation (grading)

and degree of fibrosis (staging)

z  Determines risk of cirrhosis and need for therapy

z Limited by sampling size, acceptance, risk

Unnecessary Necessary

r Patient wants treatment even if no
fibrosis

r Patient does not want treatment or
treatment is contraindicated

z Labs and radiographic results do
not suggest fibrosis

r Patient achieves SVR

3 Patient would only accept treatment
if he had advanced fibrosis

3 Labs or radiographic results
suggest fibrosis

3 Patient fails to achieve SVR and no
recent biopsy is available

Brunt EM. Hepatology. 2000;31:241-246.




Liver Biopsy

3 Liver biopsy is recommended when results will
iInfluence whether or not treatment is
recommended (regardless of ALT)

3 After weighing the risks and benefits of treatment,
most clinicians obtain a liver biopsy in patients with
HCV genotype 1

3 Patients with HCV genotypes 2 and 3 have a high
Ikelihood of response and in many cases can be
treated without a liver biopsy

Strader DB et al. Hepatology. 2004;39:1147-1171.



Patient F.R. (cont)

3 Liver biopsy: (Metavir scale)
I Grade 2 (scale 01 4): inflammation
| Stage 21 3 (scale O1 4): fibrosis

3 You Initiate antiviral therapy

r What are the treatment considerations?



Evolution of Antiviral Therapy
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IFN=interferon; RBV=ribavirin; PEG=peginterferon; DA=direct agent

Reprinted by permission from Macmillan Publishers Ltd: Nature Reviews Drug Discovery, Smith RE, 2006 Sept
5(9):715-716. Copyright 2006.



Predictors of Response

Viral Factors
Genotype
Viral load

Social Factors
Adherence

Mental health
Substance use

Ferenci P. Semin Liver Dis. 2004:24:25-31.

Host Factors
Age
Sex
Ethnicity/race
Cirrhosis
Coinfection
Fe overload
Insulin resistance
Steatosis
Weight
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SVR By Genotype

Peg-IFN alfa-2b 1.5 pg/kg/week Peg-IFN alfa-2a 180 pg/week
+ RBV 800 mg/day for 48 weeks! + weight-based RBV (1000 or
1200 mg/day) for 48 weeks?

SVR (%)
SVR (%)

Overall GT1 GT 2/3 Overall GT1 GT 2/3

1. Manns M et al. Lancet. 2001;358:958-965. -
2. Fried MW et al. N Engl J Med. 2002;347:975-982.



Shorter Treatment for Genotypes 2 and 3:

16 vs 24 Weeks

SVR SVR SVR
82% 80% 36%

*HCV was assessed after 4 weeks with a lower limit of detection of 600 IU/mL.
Von Wagner M et al. Gastroenterology. 2005;129:522-527.




Shorter Treatment for Genotypes 2 and 3:
14 vs 24 Weeks

e

4

SVR=86%"* SVR=93%*
(120/139)A (136/146)A

*Noninferiority not established
APatients with an HCV-RNA test 24 weeks after the end of treatment
Dalgard O et al. Hepatology. 2008;47:35-42.
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SVR By Viral Load
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Zeuzem S et al. Presented at EASL 2007. April 11-15, 2007. Barcelona, Spain. Poster 658.
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Virologic Response By Race/Ethnicity

B African American B Caucasian
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*Analysis of patients completing 48 weeks of therapy
Al n tte-treat analysis

Jeffers L et al. Hepatology. 2004;39:1702-1708. 15



LATINO Study

M Latino
30 - @ Non-Latino

SVR (%)

4 12 24 48 72
Week

Rodriguez-Torres et al. N Engl J Med. 2009;360:257-267. 16



Maximizing Therapeutic Response

z Importance of adherence

3 Importance of adequate dosing for ribavirin
and Peg-IFN

3 Treatment duration
I On-treatment response as a predictor of SVR

I Extending duration of therapy for slow virologic
responders

17



HCV Therapy: Current Recommendations

RBV Dose*
(mg/day)

80071 1400 48 weeks

Duration

Genotype Agent

800-1400 24 weeks

* Product labeling combination dosage recommendations

I Peg-IFN alfa-2a plus RBV 800 mg (GT2/3) and 1000-1200 mg
for GT1/4) based on weight

I Peg-IFN alfa-2b plus RBV 800-1400 mg for all GT

3z Some clinicians are dosing RBV at 13-15 mcg/kg/day regardless
of genotype

Dienstag JL et al. Gastroenterology. 2006;130:231-264; Full Prescribing Information for Pegasys and
Peglntron. 18



Effect of Adherence to Peg-IFN and/or
RBV on SVR in HCV Genotype 1 Patients

Peg-IFN alfa-2a 180 mcg/wk and
RBYV 10001 1200 mg/day

w P=0.0064

l/P:0.0143 ] 87%

69%

SVR (%)

All Peg-IFN + RBV RBV Dose Peg-IFN Dose PEG and RBV
Patients Doses <80%; <80%; Doses
B0% Peg-IFN Dose ~ RBYV Dose <80%
080 % 080 %

Treatment Factor
Ferenci P et al. J Hepatol. 2005;43:425-433.



Virologic Response

HCV RNA (log,, 1U/mL)

Nonresponse

2-log decline

low virologic r n e '
Slo ologic response Limit of detection

SVR

-6 0 6 12 18 24 30 36 42 48 54 60 66 72 78

Weeks
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Virologic Response (cont)

Response Definition

Rapid Virologic Response (RVR) :g¥ S“ﬁﬁgg?ﬂ\/’renft 4 weeks asielineaiy

Early Virologic Response (EVR) HCV RNA-negative or >2-log,, drop at week 12

No RVR but HCV RVA-negative (<50 IU/mL) at
week 12

No RVR and detectable but 2 2-log,, drop in HCV
RNA at week 12

22 log,, drop in HCV-RNA at week 12 but not
HCV RNA-negative until week 24

>2-log,, drop in HCV-RNA at week 12 but HCV
RNA-positive at week 24

Partial Responder

Sustained Virologic Response HCV RNA-negative 24 weeks after end of
(SVR) treatment

HCV RNA-negative at end of treatment but HCV
RNA-positive after treatment is stopped

Relapse

Adapted from http://www.hepatitis.va.gov/vahep?page=prtop04-wp-03. Accessed January 14, 2009.



Patient F.R. (cont)

3 Patient Is started with Peg-IFN alfa-2a
180 eg and RBV 1200 mg

I Baseline HCV RNA: 428,000 IU/mL (5.63 log,,)
I Week 4 HCV RNA: 3500 IU/mL (3.54 log,,)
I Week 12: HCV RNA iIs undetectable
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Question 2

How would you charact

A. RVR

B. pEVR

C. cEVR

D. Null response

23



Answer to Question 2

Answero C

3 The patient has had a complete early
virologic response
I HCV-positive at 4 weeks (no RVR)
I HCV is undetectable at week 12 (cEVR)

24



Patient F.R. (cont)

z Continue treatment

r HCV RNA remains undetectable at 24
weeks

25



Viral Kinetics and Outcome:
Importance of RVR

O End of Treatment

100 - g0 ®SVR
80~
S
= 60
]
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o 40 -
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Wk 4 Neg >2-Log
Wk 12 Neg Neg >2-Log >2-Log Pos
Wk 24 Neg Neg Neg Neg Pos

Virologic response (VR)=neg or >2-log decrease; VR at 4 weeks=RVR; VR at 12 weeks=EVR

Ferenci P et al. J Hepatol. 2005;43:425-433. 25



Duration of Therapy For Genotype 1
Slow Responders

3 In those patients who have

I pEVR (at least 2-log,, drop but still have measurable
virus at week 12)

I Followed by HCV RNA negativity by week 24

3 It appears that extending duration of therapy to 72
weeks may reduce the relapse rate

27



Extended Duration of Therapy

N=455
Treatment-
NETN/E!
Patients

Peg-IFN a-2a 180 ng/week
+ RBV 800 mg/day
for 48 weeks (n=230)

24 weeks
follow-up

Peg-IFN a-2a 180 ng/week
+ RBV 800 mg/day
for 72 weeks (n=225)

24 weeks
follow-up

Berg T et al. Gastroenterology. 2006;130:1086-1097.




Extended Duration of Therapy: Genotype 1

W ETR & SVR
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Treatment Duration

Peg-IFN a-2a 180 pg/wk + RBV 800 mg/d
ETR=end-of-treatment response.

Berg T et al. Gastroenterology. 2006;130:1086-1097.
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SVR With 72 Weeks Treatment in
Patients With G190 Slow Responders

3 Peg-IFN alfa-2b 1.5 ug/kg/wk + RBV 8007 1400 mg/day

z  HCV RNA-positive at wk 12 but HCV RNA-negative at wk 24
(N=101 slow responders)

3z Continued treatment through 48 vs 72 wks

z Baseline characteristics
I 48% black
i 78% high HCV RNA
I 26% F3/4 fibrosis

Response (%) 48 Wks 72 WKs
ETR 45 48 NS

Relapse

Pearlman BL et al. Hepatology. 2007;46:1688-1694.
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Extended Duration of Therapy: TeraViC-4

510 Treatment-Naive Patients

Peg-IFN a-2a 180 pg/wk + RBV 800 mg/d

Positive

326 (65%) |

|

48 weeks

A 4

HCV RNA
Week 4

72 weeks

Sanchez-Tapias JM et al. Gastroenterology. 2006;131:451-460.

Negative
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Duration of Therapy By RVR: Relapse
Rate in Patients Without RVR at 4 Weeks

O ETR O SVR

Relapse Rates
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Sanchez-Tapias JM et al. Gastroenterology. 2006;131:451-460. 92



Question 3

Our patient asks if he can finish treatment
early, at 24 weeks.

What course of action Is most appropriate?

A. Stop treatment
B. Plan to treat for 48 weeks
C. Extend treatment to a total of 72 weeks

D. Increase doses of Peg-IFN and RBV

33



Patient F.R. (cont)

Answerd B

z Continue treatment
I HCV RNA Is undetectable at weeks 12 and 24

I Treatment is continued another 24 weeks for
a total of 48 weeks

I Consider extending duration of therapy in
genotype 1 patients without a cEVR

Pearlman BL et al. Hepatology. 2007;46:1671-1674.
Berg T et al. Gastroenterology. 2006;130:1086-1097.
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Patient F.R. (cont)

z Week-16 visit

3 Patient has developed severe insomnia

and Irrita

r NO suicida

Ol

ity
or homicidal ideation

35



Question 4

How do you address th
changes?

A. Refer to a psychiatrist

B. Refer for behavioral counseling

C. Consider pharmacologic intervention

D. Discontinue antiviral treatment

36



Answer to Question 4

Answerd C

3 Early intervention of psychological counseling
and/or a psychotherapeutic agent

I May help avoid antiviral therapy dose reductions and
discontinuations

3 Patients with severe depression and/or suicidal
iIdeation should be referred to a psychiatrist

Mulhall BP, Younossi Z. J Clin Gastroenterol. 2005;39(Suppl):S23-S27. 37



Time Course of Treatmentl Assoclated
Psychiatric Adverse Effects

A
=
O .
= > Depression
o P
O O
E o Fatlgue
i Anxiety
=
Flu-like
L— symptoms
0 1 2 3 4

Months

Dan A et al. J Hepatol. 2006;44:491-498. Constant A et al. J Clin Psychiatry. 2005;66:1050-1057.
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Psychiatric Comorbidities in HCV Patients

3 Several psychiatric comorbidities in HCV
I Depression rates between 20%1 35% in major HCV trials

3 Depression can intensify over time

3 Depression is the leading cause of treatment
nonadherence for a number of medical
conditions and can lead to discontinuation

Brunette MF et al. Psychiatr Serv. 2003;54:860-865. Manns MP et al. Lancet. 2001;358:958-965. Fried MW
et al. N Engl J Med. 2002;347:975-982. Reichenberg A et al. AIDS. 2005;19(suppl 3):S174-S178. 39



Tools for Measuring Psychiatric Symptoms

Montgomery-Asberg Depression Rating Scale (MADRS)

pepression

CES-D Scale
Hamilton Anxiety Scale

Chal der 6s Fatigue Questlonnl S&bf

Fatigue
Fatigue Severity Scale

Younossi Z et al. Hepatology. 2007;45:806-816. 40



Question 5

How should depression diagnostic scales be
used?

A. Show changes in depressive symptoms over time
B. Evaluate the severity of symptoms

C. Diagnose major depression in conjunction with
DSM-IV criteria

D. All of the above

41



Using Diagnostic Scales

Answeril D

3 Diagnostic depression scales
I Reveal changes in depressive symptoms over time
I Estimate the severity of depressive symptoms

3 Diagnosis of a major depression must be confirmed by
diagnostic criteria (DSM-1V)

3 Major depressioni specific symptoms must be present over
a period of Ol4 days
I Should not delay early intervention of IFNT induced depression

A Improvement of quality of life
A Prevent worsening depression

APA. DSM-IV-TR, 4th ed. 2000. lannuzzo RW et al. Psychiatry Res. 2006;145:21-37. Shafer AB. J Clin
Psychol. 2006;62:123-146.

42



Question 6

What antidepressant would you NOT use for
this patient?

A. Paroxetine

B. Venlafaxine

C. Citalopram

D. Nortriptyline

E. None of the above

43



Answer to Question 6

Answeri D

3 The selection of an agent to manage mild-to-
moderate depression depends on several
considerations

I Symptoms and diagnosis

I Presence of anxiety

I Tolerability and adverse effect profile
I Drugi drug interactions

44



Selecting an Antidepressant

Indication

Common Adverse
Events

Drugi Drug
Interactions

3 Major depressive
disorder (MDD)

z Paroxetine:
antianxiety

Nausea, diarrhea, agitation,
insomnia, sexual dysfunction

Low: citalopram
Moderate: sertraline
High: paroxetine,
fluoxetine, fluvoxami

r MDD
z Venlafaxine also for;
mood, anxiety, rag

DI

Ftoxicity

Nausea, sexual dysfunction

Venlafaxine: agitation, insompia

Nefazodone: sedation; hepatjc

Low: venlafaxine

TCAS

R MDD

Dry mouth, sedation, weight
constipation, urinary retentior
blurry vision

High

Mirtazapine

3 MDD
R Sleep disorder

Sedation, weight gain

Low

Bupropion

R MDD

R Anxiety

Nausea, agitation, insomnia

Low

Raison C et al. CNS Drugs. 2005;19:105-123. Crewe HK et al. Br J Clin Pharmacol. 1992;34:62-265.
Nemeroff CB et al. Am J Psychiatry. 1996;153:311-320. von Moltke LL et al. J Clin Psychopharmacol.
1994;14:1-4. von Motkle LL et al. Clin Pharmacokinet. 1995;20(Suppl 1):S33.




Question 7

How would you addr ess
Insomnia?

A. Sleep hygiene and antidepressant
B. Trazodone

C. Diphenhydramine or hydroxyzine

D. Benzodiazepine

E. Zolpidem, eszopiclone, or ramelteon

46



Insomnia

Trazodone
Diphenhydramine or hydroxyzine
Nonbenzodiazepine vs benzodiazepine

Zolpidem (Ambien) 5 vs 10 mg; (Ambien CR) 6.25 vs 12.5
mg; eszopiclone (Lunesta) 1, 2, or 3 mg

Ramelteon (Rozerem) 8 mg (melatonin receptor agonist)

Avoid flurazepam (Dalmane), triazolam (Halcion), and
temazepam (Restoril), if possible, given addiction potential

Discuss importance of sleep hygiene

47



Conclusion

3 Optimizing dosing and adherence throughout the
treatment course Is important

3 EVR remains a good predictor of response

3 Tailoring duration of therapy to virologic response
should be considered for some patients

3 Mild-to-moderate psychiatric symptoms may
occur with interferon therapy and can often be
managed with pharmacologic intervention
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BACKUP SLIDES



Impact of Weight-Based RBV Dosing
on SVR

Weight-Based Dosing (n=2469)
651 85 kg 861 105 kg >105 kg P Value

5000 adults treated with Peg-IFN alfa-2b
More patients on weight-based dosing (46%) had hemoglobin <11 mg/dL than did those on fixed dose (32%)

Jacobson IM et al. Hepatology. 2007;46:971-981. i



RBV Exposure Weeks 131 48 After
>97% Exposure During Weeks 1i 12

Retrospective Analysis of 2 Peg-IFN alfa-2a/RBV trials (N=569)

100 -
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0i 60 >60i1 80 >801 97
Cumulative RBV Exposure (%)

Reddy KR et al. Clin Gastroenterol Hepatol. 2007;5:124-129.

m End-of-treatment response
m SVR (P =0.01)

81

67

>97
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Randomized Trial of Citalopram During
HCV Treatment

3 Prospective trial of citalopram 20 mg/day vs placebo for
depression in patients undergoing HCV treatment

M Citalopram (n=14) Placebo (n=14)
14 -

_ P=0.025
FENE P=0.016

Hospital Anxiety and
Depression (HADS) Score

Baseline Depression 1wk flu 2wksflu 4wksf/u After IFN
Diagnosis therapy

Kraus MR et al. Gut. 2008:57:531-536.
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