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Listen up 

 Valve Job 

• A mechanic was removing a cylinder head from the motor of a Harley motorcycle when he 
spotted a well-known heart surgeon in his shop. 

 

• The surgeon was there waiting for the service manager to come take a look at his bike. 

 

• The mechanic shouted across the garage, "Hey, Doc, can I ask you a question?" 

 

• The surgeon, a bit surprised, walked over to the mechanic working on the motorcycle. The 
mechanic straightened up, wiped his hands on a  rag and asked, "So Doc, look at this engine. I 
open its heart, take  valves out, fix 'em, put 'em back in, and when I finish, it works just like 
new.  

 

• So how come I get such a small salary and you get the really big bucks, when you and I are 
doing basically the same work?“  

 

• The surgeon paused, smiled and leaned over, and whispered to the mechanic...“” 



..."TRY DOING IT WITH THE ENGINE 
RUNNING." 
 



Health care cost and utilization statistical models 
adjusted for demographics and co-morbidities 



Annual cost estimates 



Factors to Consider in 
Treatment Decisions 

Treatment Regimen 
 

PEG IFN/RBV 
DAA  

Host Factors 
 

Age, gender, race, 
obesity, comorbidities 

Genetic factors  
(IL28B and ITPA) 

Disease Features 
 

Fibrosis, steatosis, 
 coinfection  
(HBV, HIV) 

Viral Factors 
 

Genotype/subtype, 
resistance, viral load 

Identifying Candidates For Triple or Quad 
Therapy 

Graphic courtesy of Dr. David R. Nelson. 



Antiviral Targets and Approaches for the Future 

IFN 

IFN-λ IFN-α 

Immuno-
modulators 

Antiviral 
agents 

Therapeutic 
vaccines 

Host 
target 

Replication and 
assembly 

Entry 

NS5B 
Polymerase 

NS3 
Protease 

NS5A 
Replication 

complex 

Cyclophilin 
inhibitors 

Graphic courtesy of Dr. David R. Nelson. 



Towards a Future of  
Personalized Medicine 

PEG IFN +  
RBV + (?) 

DAAs + RBV DAA Combination 
(NI + PI + NS5A + CI) 

PEG IFN + RBV  
+ DAAs 

Abbreviations: CI, cyclophilin inhibitor; DAA, direct-acting antiviral; NI, nucleoside inhibitor; PEG IFN, 
peginterferon; PI, protease inhibitor; RBV, ribavirin. Graphic courtesy of Dr. David R. Nelson.  

PEG IFN + DAAs  

IL28B CC 



SILEN-C3 trial  

Open-label phase IIb study in treatment-naïve, 
hepatitis C virus (HCV) genotype-1 (GT-1) patients 

a3-day lead-in period (LI) of Peg-interferon (IFN) alfa 2a (180 μg/week) plus ribavirin (RBV) (1,000 mg 
or 1,200 mg/day);  
bPatients without extended rapid virologic response (eRVR, HCV RNA < lower limit of quantification [LLOQ] 
Week 4 and < lower limit of detection [LLOD] Weeks 8 to 18), continued PegIFN/RBV up to Week 48 
QD, once daily 

n = 79 

n = 81 

PegIFN/RBV 120 mg QD BI 201335 + PegIFN/RBVb a 

a PegIFN/RBV 120 mg QD BI 201335 
+ PegIFN/RBVb 

D1 D4 Week 24 Week 48 Week 12 

PegIFN/RBV 



Virological response 
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aOne patient excluded who discontinued PegIFN prior to BI 201335 for bone pain  
eRVR: HCV RNA < LLOQ at Week 4 and < LLOD at Weeks 8 to 18; SVR, sustained virologic response 

12 weeks 24 weeksa 



HIGH RAPID VIROLOGIC RESPONSE (RVR)  WITH ACH-1625 DAILY DOSING 
PLUS PEGIFN- 
ALPHA 2A/RBV IN A 28-DAY PHASE 2A TRIAL 







BMS NS5a Triple therapy 





Daclatasvir (DCV; BMS-790052), an NS5A Replication Complex Inhibitor, Combined 
With Peginterferon-Alfa-2a and Ribavirin in Treatment-Naive HCV-Genotype 1 or 4 
Subjects: Phase 2b COMMAND-1 Study Interim Week 24 Results 







Vertex: what is next? 





Pharmasset: a great asset? 
Polymerase Inhibitor 
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PILLAR Study (TMC435-C205): 
Objectives & Endpoints 

Study design 
• International, Phase IIb, randomized, double-blind, placebo-controlled 

clinical trial 

Objective 
• To assess efficacy and safety of HCV NS3/4A protease inhibitor TMC435 

75 mg or 150 mg administered once-daily (QD) in combination with 
PegIFN/RBV in treatment-naïve patients infected with HCV genotype 1 

Primary efficacy endpoint 
• Sustained virologic response at Week 72 (SVR Wk 72)  

Key secondary endpoints 
• SVR 12 and 24 weeks after planned treatment end; viral breakthrough 

and relapse rates; safety and tolerability 

PegIFN/RBV, peginterferon α-2a (180 µg/wk) + ribavirin (1000–1200 mg/day) 



PILLAR Study: 
Design 

QD: once-daily; FU: follow-up; Peg-IFN/RBV: peg-interferon α-2a (180 μg/wk) + ribavirin (1000-1200 mg/day) 

Response guided treatment (RGT); TMC435 arms only  

n=78 

n=75 

n=77 

n=79 

n=77  

72 Week 
0 12 24 48 

TMC435  
75 mg  QD + Peg-

IFN/RBV 

Placebo + 
 Peg-IFN/RBV 

Peg-IFN/RBV 

Post-therapy FU 
Post-therapy FU 

TMC435  
75 mg QD + Peg-IFN/RBV 

Placebo +  
Peg-IFN/RBV 

TMC435  
150 mg  QD + 
Peg-IFN/RBV 

TMC435  
150 mg QD + Peg-IFN/RBV 

Placebo + Peg-IFN/RBV 

PegIFN/RBV Peg-IFN/RBV 

Post-therapy FU 
Post-therapy FU 

Peg-IFN/RBV 

Post-therapy FU 
Post-therapy FU 

Peg-IFN/RBV 

Post-therapy FU 
Post-therapy FU 

Peg-IFN/RBV Post-therapy FU 

• RGT criteria in TMC435 arms: End treatment at W24, if HCV RNA <25 IU/mL 
detectable/undetectable at W4 and <25 IU/mL undetectable at W12, W16, W20 (all other patients 
continued Peg-IFN/RBV up to W48) 
 



Genotype 1a               Genotype 1b 

 

PILLAR Study: 
Proportion of Patients Achieving SVR24  by HCV Subtype and TMC435 dose 
(ITT) 

* TMC435 dose groups combined; ITT, intent-to-treat; P/R, peginterferon α-2a + ribavirin; SVR, sustained virologic response 
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PILLAR Study: 
SVR24 by IL28B Genotype 

• In consenting patients (67.9%), distribution of IL28B genotype was 30% 
CC, 58% CT, and 12% TT 
 

Pbo/P/R TMC435 75 mg dose groups combined TMC435 150 mg dose groups combined 
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 CC  CT/TT  
N= 31 35 12 78 72 34 

IL28B , polymorphism on chromosome 19 s12979860 Pbo, placebo;  P/R, peginterferon α-2a + ribavirin;  SVR, sustained virologic response 



Alpha, beta and now LAMBDA? 











MERCK 2nd gen protease 





SVR 24 rate  40-100% depending  
on previous treatment response 



Next steps? 

• Oct 24 2011 Vertex Pharmaceuticals Incorporated 
(Nasdaq: VRTX) today announced the initiation of a 
Phase 3b study called CONCISE that will evaluate the 
potential for treatment with INCIVEK (telaprevir) 
combination therapy to be shortened to 12 weeks in 
people with genotype 1 chronic hepatitis C who have 
the 'CC' variation near the IL28B gene. INCIVEK (in-
SEE-veck) is administered in combination with 
pegylated-interferon and ribavirin.  
 



DAAs in  Combination with PEG-IFN/RBV in HCV 
Treatment 

• Helpful data prior to initiating treatment : 
– HCV genotype 1a/1b   vs other genotypes 

– Quantitative viral level 

– IL-28 genotype (treatment naïve) 

– Previous viral kinetics if non-responder  

• IL-28 not as helpful with accurate viral kinetics 

– Fibrosis assessment 

– CBC/Platelets (cirrhotics), CMP (creatinine) 

– Bilirubin 

– Concomitant medicines/Drug-Drug interaction query 

– Management plan for side effects 

• Rash, anemia, GI side effects 
– Identify Dermatologist 

 



What we need for v2.2 

• No GI side effects 

• No hyperbilirubinemia 

• No Boosting 
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