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COUNTRY PATIENT NUMBER HCV (%) HBYV (%) REFERENCE

SAUD ARAB A 212 14.7( 1989, El-Hazmet al
ENGLAND 73 23.3 1990, Wonket aP
INDIA 70 14.3 1991, Bhattacharga al
INDIA 54 11.1 7.4 1992, Williamst al
INDIA 100 6 | 1992, Gulatet al
INDIA 40 17.5 45.6( 1992, Amarapurker al
TALY 152 47 8| 1992, Cacopardet al
TAIWAN 42 17 1997, Chungt al
MALEYSIA 85 22.4 2.4] 1998, Jamat aP
JORDAN 143 40.5 3.5 2001, Al-Sheyyat al
BANGLADESH 152 12.5 13.9 2003, Mollahet aP®
INDIA 70 5.7 2003, Singtet alf®
INDIA 50 30 20( 2002, Irshad Mt aP>
NORTHERN CYPRUS 89 17. 16J7 1998, Ozk | geAaPs
TURK YE 46 4.3 4.3| 2009, Yapc Get aF’

Sonmezoglu M. Infections in thalassemia and management. Turkiye Klinikleri 2010

HBV : hepatitis B virus(HBsSAQ )
HCV: hepatitis C virus (anti-HCV)
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Figure 1. Number of reported hepatitis B cases per 100 000 population in the 29 EU/EEA countries,

2007

Acufe and chronic cases included for AT, BE, IS, LU, Pi, 5L

Sourcer B0DC Annual Epidemiclogical Report 2009
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Figure 2. Number of reported hepatitis C cases per 100 000 population in the 29 EU/EEA countries,
2007

40 -
35 A
30
25 -
20 -
15 4
10 -
5 -
II T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
. B e DA DAL L O ALF < &
S S LGS FELEE LSS
~F o =
GG TEG IS F ¢ 858 T
< v oY &s?
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Sourcer BCDC Annual Epidemiclogical Report 2009
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Figure 3a. Hepatitis B prevalence in the general population: HBsAg
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Figure3b. Hepatitis C prevalence in the general population: anti-HCV
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Figure 11. Estimated HBsAg and anti-HCV prevalence in HCC patients by country
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Table 4. Estimated HBsAg- and anti-HCV prevalence in cirrhosis patients by country

Italy 61% 4125 #=7 11% 4125 =6 74

Spain 32% 451 = 10% 451 S
Turkey 11% 505 56, 78 64% 731 &6 78
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Population

General population!ll 1.8
Incarcerated!?] 38.0
Homeless!3] 44.0
Intravenous drug userstt! 79.0

1. CDC. MMWR Recomm Rep. 1998;47(RR-19):1-39. 2. Vlahov D, et al. J Amer Med Assoc.
1991;265:1129-1132. 3. Desai RA, et al. Soc Psychiatry Psychiatr Epidemiol. 2003;38:396-401.
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@ HCV Sequences are More Genetically Diverse than HBV or HIV

D

HBV

3181 sites

HCV
HIV 9198 sites

8316 sites

Ray SC and Thomas DL. FPID 7™ ed. 2009, Figure 154-4




@ Unlike HIV and HBV, HCV is Curable

Virus HIV HBV
Genome RNA DNA

Mutation Rates Very High High

Virions Produced
Daily iait gt

Viral G_er_1etic YVES VES NO
Archiving

Drug Targets Multiple One Multiple

Cure With NO NO

Current (Integrated viral YES
Therapy? DNA) Caetie

Cure: clearance
from plasma and
liver

Current Lifelong Lifelong
Therapeutic Goal suppression suppression

Adapted from Soriano V. JAC 2008; 62(1): 1-4
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Table 2. Monitoring of on-therapy response to PEG IFN plus ribavirin.

Sustained virological response (SVR) Undectable HCV RNA level (<50 IU/ml), 24 weeks after treatment
Rapid virological response (RVR) Undectable HCV RMNA in a sensitive assay (lower limit of detection <50 [U/ml) at week 4 of therapy,

maintained up to end of treatment
Early virological response (EVR) HCV RNA detectable at week 4 but undetectable at week 12, maintained up to end of treatment
Delayed virological response (DVR) More than 2 Log,, drop but detectable HCY RMNA at week 12, HCV RNA undetectable at week 24,
maintained up to end of treatment

Mull response (NR) Less than 2 log,, IU/ml decrease in HCV RNA level from baseline at 12 weeks of therapy

Partial nonresponse (PR) More than 2 log,, IU/ml decrease in HCV RNA level from baseline at 12 weeks of therapy
but detectable HCV RNA at weeks 12 and 24

Breakthrough (BT) Reappearance of HCV RNA at any time during treatment after virological response

Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New developments.
European Gastroenterology & Hepatology Review, 2010;6(1):70—-6



? 3 :

HCV RNA
-+——Phase 1 (24-48 h)
Ph/a’kse 2
/!
Limit of Detection
<50 (1U/ml)
RVR | EVR ] DVR
Clearance of
infected cells
0 1 4 12 24 48 72

weeks

Likelihood of SVR

DVR, delayed virclogical response; EVR, early virclogical response; RVR, rapid virclogical response.

Fig. 1. Likelihood of SVR according to viral response in the first weeks of therapy.

Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6



HCV-RNA
Week 0 4 12 24
W @ O @
Neg
RVR
( ) Pos <2 log stop Tx
drop (NR) Do
Pos >2 log
drop
\ Neg
(DVR)
Neg
(EVR)
Y N
24 weeks 48 weeks 72 weeks
of therapy, of therapy of therapy
only if LVL*
at baseline

*LVL Y<400,000-800,000 IU/ml

Fig. 2. Response-guided therapy in patients with genotype 1 (applies also to genotype 4 at a B2 grade of evidence).

Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6
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Pos <2 log drop or stop Tx
positive at week 24

Pos >2 log drop but
negative thereafter
(DVR)

Risk factors I

(fibrosis, IR) Neg '
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of therapy* of therapy of therapy

Fig. 3. Response-guided therapy in patients with genotypes 2 and 3 (applies also to genotypes 5 and 6, excluding 12-16 weeks, at a C2 grade of evidence).
*Marginally less effective due to higher relapse rates, especially for G3 with high viral load.

Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6



Treatment Follow-Up
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Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6



@ Many Factors Contribute to Response




Variants identified from multiple studies associated with chronic hepatitis C treatment

response.

All variants are associated with treatment response and represent the same genetic

signal.

The rs12979860 variant is a much stronger predictor of response in individuals of

African

ancestry; therefore, this single variant would be the best diagnostic in global populations.

IL28B

IL28A

K\\\\

rs12980275 rs8105790 rs11881222 rs8103142 rs28416813 rs4803219 rs12979860 rs8099917 rs7248668

Afdhal et al. Hepatitis C Pharmacogenetics: State of Art 2010 Hepatology 2011;53:336-345



Host factors
. Advanced age

Viral factors
2 Viral load

-
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a-glucosidaseinhibitors

e

e

agents (DAAs).

Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70—-6
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Figure 5: Structure of the Hepatitis C Virus NS5B RNA
Polymerase and Binding Sites

¥
+

— Active centre
~ MI-binding site

NNI = Nan-nucleoside inhibitor; NI = Nucleaside inhibitar.

Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70—-6



1. Agents that enhance antiviral activity
« New IFN formulations albuferon®
* Mew ribavirin-like pharmaceutical formulations viramidine
= HCV-selective antiviral agents
Protease inhibitors telaprevir
boceprevir
TMC435
MEK-7009
Polymerase inhibitors H7128

PF-00868554
HCWV-RMNA replication inhibitors

2. Agents that enhance immunostimulatory activity
= TLR agonists CPG10101
isatoribine

AMASTE
« DC vaccines

= Immunomodulating agents nitaz oxanide
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Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70—-6
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Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6



Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6
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Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6
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Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6
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Lange, Sarrazine, Zeuzem. Direct antiviral agents for hepatitis C. New
developments. European Gastroenterology & Hepatology Review, 2010;6(1):70-6
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Tong et al Evaluation of current treatment recommendation. J Gastroenterol Hepatol ;2011: 829-835
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Peginterferon alfa-2a

Lamivudine

Interferon alfa-2b

Entecavir

Tenofovir

Adefovir

Telbivudine
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Nucleos(t)ide Analogues Peginterferon

Finite
duration



: A "’

. 6 MU/m? 3 x per wk
Interferon alfa | SQ 5 MU daily or 10 MU 3 x per wk (max: 10 MU)
Peginterferon
alfa-2a SQ 180 pg/wk Not approved

L . 3 mg/kg/day
Lamivudine PO 100 mg QD (max: 100 mg/day)
Adefovir PO 10 mg QD* Not approved*
: 0.5 mg QD (no previous LAM)

Entecavir PO 1.0 mg QD (if refr/resist to LAM)* N ETIIEMER
Telbivudine PO 600 mg QD* Not approved
Tenofovir PO 300 mg QD* Not approved

*Dose adjustment needed if eGFR < 50 mL/min. TPersons coinfected with HIV should receive 150 mg
BID. Should only be used in combination with other antiretrovirals. *Approved for ages 12 and older.
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