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Figure 4.1. Reported number of acute
hepatitis C cases — United States, 2000-2010
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Source: National Notifiable Diseases Surveillance System (NNDSS)



Figure 4.6b. Acute hepatitis C reports,
by risk behaviort — United States, 2010
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jrA total of 850 case reports of hepatitis C were received in 2010. NU m ber of cases

More than one risk behavior may be indicated on each case report.
§ Risk data not reported.
Ta total of 454 hepatitis C cases were reported among males in 2010.
Source: National Notifiable Diseases Surveillance System (NNDSS)
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DAAs: Direct-Acting Anti Viral Agents
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& B FiEStudy Grouplz8IiT3
Telaprevir/PeglFN/RBV#t &% 457451

B/ &

Fhn

REER

IL-28B (rs8099917)
ITPA (rs1127354)
Core7/0

BiaFTelaprevir=E

23845 / 21545

rh R B 628% (20-802%) (6625 LL L 14245 32%)
FE107451 / BER11861 / FEZh98HI /ASBA 13445

TT 24441 / TG-GG 150451 / ND 63451

CC 29345 / CA-AA 89151 / 75451

Wild 122451 / Mutant 18541 / mix 445 / = 146451
2,250 mg 2364l (55%) / 1,500 mg 19645l (45%)
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Genome wide association study (GWAS)
Association of SNPs and effect of Peg—IFN plus RBV therapy for chronic hepatitis C
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Peg-IFN+Ribavirin + Telaprevir
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TelaprevirFiBI R 5E=EDE& il |
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2,250 mg 1,500 mg
E47 236 196
(N=432) (55%) (45%)
P value
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SVR 12I&F 59 AEF

SVR 124 SVR 12#L BEE FEE
(n=157) (n=34) P value OR(95%C)

R (B /&) 85 /72 16 /12 0.838*
FH (65T /65 L L) 116 / 40 18/ 10 0.155#
IL-28B (TT / TG, GG) 84 / 35 7/19 <0.001* 5005
ITPA(CC/CA,AA) 89 /27 20/ 6 0.983#  4.651 (1.606 - 13.469)
Core70 (Br &R | ZTER) 59 /36 5/14 0.005#
IFNGAERE (HY / 1L) 42 /102 4/ 24 0.160%
TVRBASAE (1.500 /2,250 mg) 59 /98 12 /22 0.803#
~AESOEY (g/dL)* 14.1 + 1.44 13.4 + 1.64 0.658**
mn/NRER (/) * 17.4 + 6.31 120 + 3.12 <0.001**

(15/5=/155<) (57/99) (24/9) <0.001*  0.006
ALT (1U/1) * 4918 + 3095 4317 £ 255 011w O-202(0:065-0.626]
BsREFeGFR (Ml/min)* 78.7 + 18.5 84.7+ 18.2 0.186**

*mean +=3D)

Mann-Whitney's U test™,x square test#
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Null responders (N = 21)
DCV 60 mg QD + ASV 200 mg BID* Follow-up x 24 weeks

Ineligible/intolerant (N = 22)

DCV 60 mg QD + ASV 200 mg BID Follow-up x 24 weeks
| | | | | | | | | | | | |
| | | | | | | | | | | | |
Week 4 Week 12 Week 24 Post-treatment Post-treatment
(RVR) (cEVR) (EOTR) Week 12 Week 24

\ (SVR;,) (SVR,,) j

* ASV initially 600 mg BID in sentinel cohort of 10 null responders, reduced to 200 mg BID during treatment.
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Age, median years (range) 61 (31-70) 68 (47-75)

Male, n (%) 8 (38.1) 6 (27.3)

HCV genotype 1b, n (%) 21 (100) 22 (100)

IL-28B genotype, n (%)

(rs12979860) CC 3 (14.3) 16 (72.7)
CT 18 (85.7) 6 (27.3)
TT 0 0

HCV RNA, mean log,, IlU/mL (SD) 6.8 (0.47) 6.6 (0.64)

ALT, mean U/L (SD) 57.9 (24.86) 45.7 (25.79)

Peg-alfa/RBV ineligible, n (%) NA 18 (81.8)

Peg-alfa/RBV intolerant, n (%) 4 (18.2)

ALT, alanine aminotransferase; NA, not applicable; SD, standard deviation.
* Includes sentinel cohort of 10 null responders reported previously.!

1ChayamaK, et al. Hepatology 2012;55:742-748.
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HCV RNADBREBDZE (L

Null Responders

Daclatasvir + Asunaprevir

N=21

Peg/RBV from wk6

HCV RNA (log,, IU/mL)
O = N W H U1 O N OO

T T T T T T\ T | v 0
0 2 4 6 8 1012 16 20 24 28 36 48 O
EOT  SWR,
LLOQ = 15 IU/mL. Weeks

FoIIow-u>
: 8 1

Peg-alfa/RBV Ineligible/Intolerant

Daclatasvir + Asunaprevir

N =22

FoIIow-u>

- ---BelowLLOQ

----------- Undetectable

AT

A\
1 L]

2 4 6 8101

16 20 24 28 36 48

EOT SVR,,

¢  Difference in SVR between nulls and ineligible/intolerant patients was primarily due to virologic failure

¢ To explain this difference, baseline HCV polymorphisms by population sequencing and DCV/ASV plasma
concentrations in patients with virologic failure were reviewed
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Il Null Responders (N =21) [ Ineligible/Intolerant (N = 22)

100 ~
00 - 36 91 91 91 36 91 91

70
60
50
40 -
30

HCV RNA undetectable
(% of patients)

19/21 §20/22 19/21 §19/22 19/21 §14/22 19/21 j14/22

L Eml 11/21 | 19/22

Week 4 Week 12 End of SVR,, SVR,,
RVR cEVR treatment?

3 End of treatment = Week 24 or last on-treatment visit for patients who discontinued early.
Intention-to-treat (missing = failure) analysis.
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280

91

100 -

Week4 Week12 End of SVR, SVR,, SVR,,
RVR cEVR treatment?®

2 End of treatment = Week 24 or last on-treatment visit for patients who discontinued early.
Intention-to-treat (missing = failure) analysis.

RVR, rapid virologic response; cEVR, complete early virologic response; SVR, sustained virologic response.
Lower limit of quantitation (LLOQ) for HCV RNA determinations = 15 IU/mL.



On-Treatment Adverse Events (Any Grade)
and Grade 3 or 4 Laboratory Abnormalities

Event, n (%)

Headache 8 (38) 6(27) 14 (33)
k= Q. Nasopharyngitis 6 (29) 8 (36) 14 (33)
& o[ AlTincrease 6 (29) 6 (27) 12 (28)
:E, %" Diarrhea? 9 (43) 2(9) 11 (26)
O <| ASTincrease 6 (29) 4 (18) 10 (23)
© ‘G| Pyrexia 3(14) 5(23) 8 (19)
‘aé; E Eosinophilia 1(5) 4 (18) 5 (12)
3 | Abdominal discomfort 3(14) 2(9) 5(12)
g % Malaise 2 (10) 3 (14) 5(12)
g 2| Constipation 2 (10) 3 (14) 5(12)
2 ‘,3 Back pain 3(14) 1 (5) 4 (9)

Decreased appetite 0 3 (14) 3(7)
a | AT 2 (10) 2 (9) 4(9)
;—: 2 | AST 1(5) 2 (9) 3(7)
5 ®© | Lymphocytes 2 (10) 1 (5) 3(7)
g § Phosphorus 1(5) 1(5) 2 (5)
® 5 | Bilirubin, total 1(5) 0 1(2)
TR Leukocytes 1 (5) 0 1(2)

2 All reports of diarrhea were grade 1 and did not result in discontinuation.
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Resistance-Associated Polymorphisms

in Patients With Virologic Failure

NS5A! NS32

Patient Timepoint Q54 P58 Y93 | Q80 D168
= 1 | Post-VBT
o0}
o
[ 5 | Post-VBT M Y H L Y
Sk
o
S 3 | Post-VBT M Y H \'

4 | Post-relapse M H A
)
o
€ o 5 | Post-relapse M L H V/D
= U
© o
Yo
vo 6 | Post-relapse \' H Vv
0
o
a

7 | Post-relapse V/M H Vv

VBT, viral breakthrough

1. Fridell RA, et al. Antimicrob Agents Chemother 2010;54:3641-3650; 2. Romano KP, et al. Proc Natl Acad Sci U S A
2010;107:20986—-20991; 3. McPhee F, et al. GAJ 2011;7(suppl 1):103.
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Resistance-Associated Polymorphisms
in Patients With Virologic Failure

NS5A1 NS32

Patient Timepoint Q54 P58 Y93 Q80 D168

= 1 | Post-VBT

b0 Baseline

o
[ 5 | Post-VBT M Y H L Y
'S% Baseline Y Y/H L

)

S 3 | Post-VBT M Y H \"

Baseline Y H
4 | Post-relapse M H A
- Baseline P/S Y/H
c
qé o 5 | Post-relapse M L H V/D
B a Baseline L
Qo
O - 6 | Post-relapse Vv H Vv
2 Baseline
a
7 | Post-relapse V/M H Vv
Baseline H

¢ 10 of 43 (23%) patients overall in the study had Y93H at baseline
— Y93H alone confers minor effects on daclatasvir potency

¢ 5 of these 10 had virologic failure and 5 achieved SVR,,

1. Fridell RA, et al. Antimicrob Agents Chemother 2010;54:3641-3650; 2. Romano KP, et al. Proc Natl Acad Sci U S A
2010;107:20986—20991; 3. McPhee F, et al. GAJ 2011;7(suppl 1):103.



Phase 2 oral regimens for HCV type 1
treatment naive patients

O cirhogy | TeAmentduton | SRz

Asunaprevir (PI)

12-24w RGT 89-94%
Daclatasvir (NS5A) o
BMS791325 (non Nuc) (0 /o) (24-48w) (interim analysis)
ABT 450/r (PI)
ABT 267 (NS5A) 158 o
ABT 333 (non Nuc) (0%) 12 vs 24w SVR4 90-96%
AVIATOR
(GS-5885 (NS5A)
Sofosbuvir (Nuc) (55) 12w SVR12 100%
ELECTRON ’
(GS-9669 (non Nuc) o5
Sofosbuvir (Nuc) (0%) 12w 92%
ELECTRON ’

Everson et, al. LB #1423 EASL2013
Kowdly et, al. #3 EASL2013
Gane et, al. #14 EASL2013



Phase 2 oral regimens for HCV type 1
in null responder patients

ABT 450/r (PI)
ABT 267 (NS5A) 88 ko
ABT 333 (non Nuc) (0%) Rk it
AVIATOR
GS-5885 (NS5A) ;
Sofosbuvir (Nuc) (0%) 12w 100%
ELECTRON ’
GS-9669 (non Nuc) 10
Sofosbuvir (Nuc) (0%) 12w 100%
ELECTRON ’

Everson et, al. LB #1423 EASL2013
Kowdly et, al. #3 EASL2013
Gane et, al. #14 EASL2013
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Error bars are 1* standard error of mean
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Effect of IL-28B genotype on early viral kinetics during interferon-

free treatment of patients with chronic hepatitis C. Deﬁ(é@@of%ggy @
Chu et al. Gastroenterology 2012 “~__and Metabolism
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BMS-788329 (NS5A 10 mg/kg)

I Telaprevir (200 mg/kg, bid
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BMS-788329 (NS5A) 10 mg/kg
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Telaprevir/peg-IFN/RBV
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Sarrazin C, et al., Gastroenterology 2007



NS3 inhibitorDFE F L 1E ety T

R155K/T/ D168A/V
Q /T/H

Tel.aprewr *
(linear)

V36A/M T54A V55A Q80R/K

A156S A156V/T V170A

Boceprevir
(linear)

SCH900518
(linear)

BILN-2061
(macrocyclic)

ITMN191
(macrocyclic)

MK7009
(macrocyclic)

TMC435350
(macrocyclic)

BI-201335
(linear)

MK5172
(macrocyclic)

GS-9256
(macrocyclic)

ABT 450
(macrocyclic)

BMS-791325
(macrocyclic)

*Mutations associated with resistance in vitro only.



371 6f MR iE(n=267) TE Uit i%

B ERRERICRED(C10% L EDFE TEHONIENSITAT7—CHEIBO7I/ BB #

- . AREBHID Subtype 1a Subtype 1b
Nsﬂgj;;ﬁ’m MR (n) | ARKRE () | AR (n
N=57 N=2 N=55

;3(;;\122'0)'};;5'73\ 6% |(39) 50% | (1) 69% | (38)
R155K 5% | ( 3) 50% | (1) 4%”

V36M 5% | ( 3) 50% | (1) a% | 2)

V36M + R155K? 2% ( 1) 50% | (1) 0% |( 0)
A156T/V 7% | ( 4) 0% | (0 ) 7%

T54A 37% | (21) 0% | ( 0 ) 38% | (2 1)

T54s a% | ( 2) 0% | ( 0) a | ( 2)

V36A/C 2% | (12) 0% | (0 ) 2% | (1 2)
A1565 4%  |( 8 ) 0% | ( 0 ) 15%

T54s+§};€§2:43c' 2% i 0% | (0 ) z%iﬁiﬁﬁ|

1EMRIIZEETRELTRESNE2ED.
2 FEEDVI6MBEURISSKDEFEST.
3 FERDT54S R UALS6SDEFESE.

GREEMPE: BIR, #&Z, Breakthrough)
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* DAAICK T Bt [T selectionDHZH T,
mutation CHHIRT S EN BN ST,

e ultra deep sequence C3HIGFAEEDAEIE
=P RTECEIIHE#ETHOE,
 EODAA2RIDGFAICLD77%DSVREL ]FONTZ,

s FROBROFEZETEER TSN IEROHIR
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» XEMETH T IHRITIBIERE DHMES, BEFRIIC
HRLTITCCENRESNE,
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