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Background
 • Combining 3 potent DAAs may provide effective treatment with shorter duration for most 

persons, including those who failed prior all-oral DAA therapy

Objectives

Phase II C-CREST studies
 • Part A: Evaluate an NS3/4A inhibitor (grazoprevir, GZR), plus an NS5A inhibitor (either 

elbasvir, EBR, or ruzasvir, RZR) plus an NS5B inhibitor (uprifosbuvir, UPR, MK-3682) 
 – Optimal regimen was GZR 100 mg/RZR 60 mg/UPR 450 mg once daily1,2

 • Part B: Evaluated GZR/RZR/UPR +/- ribavirin (RBV) and durations in a wide population

 • Part C: Evaluate 16 weeks of GZR/RZR/UPR + RBV for participants who failed 8 weeks in 
Part A
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Methods

C-CREST design (grazoprevir/ruzasvir/uprifosbuvir; N=675)

GZR + RZR + UPR 

GZR + RZR + UPR 

GZR + RZR + UPR 

GT1 (n=88) 
GT2 (n=32) 
GT3 (n=53)
GT4 (n=7)

GT1 (n=88) 
GT2 (n=46) 
GT3 (n=79)
GT6 (n=4)

GT2 (n=26) 
GT3 (n=50)

D1 TW4 TW8 TW16TW12 FW24

GZR + RZR + UPR + RBV GT3 (n=25)

GZR+RZR+UPR+RBV GT2 (n=31) 
GT3 (n=50)

GZR + RZR + UPR + RBV GT2 (n=16) 
GT3 (n=80)

SVR12
1° Endpoint

FW12

SVR24
2° Endpoint

GT = genotype; TW = treatment week; FW = follow-up week; SVR = sustained virologic response. 

 • Key inclusion criteria
 – Documented chronic HCV GT1, GT2, GT3, GT4, or GT6 infection
 – GT1/2/4/6: Treatment-naïve; GT3: Treatment-naïve or prior peg-IFN/RBV failures
 – HCV RNA ≥10,000 IU/mL 
 – HCV mono-infected or HIV/HCV co-infected
 – Cirrhotic or non-cirrhotic; cirrhosis defined by:

• Liver biopsy prior to Day 1 showing cirrhosis (F4)
• Fibroscan® within 12 months, with a result of >12.5 kPa 
• A Fibrosure® (Fibrotest®) score of >0.75 and AST/platelet ratio index (APRI) >2 

 • Key exclusion criteria
 – Decompensated liver disease (eg, Child-Pugh Class B or C) 
 – Co-infection with HBV
 – Evidence or suspicion of hepatocellular carcinoma (HCC)
 – Significant laboratory abnormalities

• ALT or AST ≥5 times ULN
• Hemoglobin <11 g/dL in females or <12 g/dL in males
• Platelets <125 x 103/μL (no cirrhosis), <75 x 103/μL (cirrhosis)

 • Endpoints
 – Primary endpoint = SVR12, defined as HCV RNA <LLOQ [<15 IU/mL] 12 weeks after the 

end of treatment (EOT)
 – Secondary endpoint = SVR24; HCV RNA <15 IU/mL 24 weeks after EOT
 – HCV-RNA levels in plasma were measured using the Roche COBAS® AmpliPrep/ 

COBAS® TaqMan® HCV Test, v2.0
• The presence of resistance-associated substitutions (RASs) in NS3, NS5A, and 

NS5B was evaluated at baseline (Day 1), at virologic failure, and during follow-up in 
those with failure

• Next-generation sequencing (NGS) was performed with a 15% sensitivity threshold
 • Populations

 – Full analysis set (FAS): All participants who received at least one dose of study drug
 – Per protocol: Excludes participants who failed for administrative reasons; includes 

participants who failed for drug-related adverse events; the single participant who had 
documented reinfection after clearance of baseline infection is counted as a success

 – Resistance analysis: Excludes participants who (a) discontinued for nonvirologic failure; 
and/or (b) have no baseline sequencing data

Efficacy and Safety of the Fixed-Dose Combination 
Regimen of Grazoprevir/Ruzasvir/Uprifosbuvir  
(MK-3682) With or Without Ribavirin in Non-cirrhotic 
or Cirrhotic Participants With Chronic HCV GT1, 2, 3, 
4, or 6 Infection (Parts A & B of C-CREST-1 & 2)

Conclusions

• A 12-week regimen with GZR + RZR + UPR without RBV 
was a highly effective and well-tolerated regimen for the 
treatment of HCV infection, including high efficacy in 
GT3-infected cirrhotic participants who were peg-IFN/RBV 
treatment-experienced

• These data support further investigation of GZR + RZR  
+ UPR

Demographics

GT1,
n=176

GT2,
n=151

GT3,
n=337

GT4,
n=7

GT6,
n=4

Overall 
GT1, GT2, 

GT3, 
GT4, GT6 
(N=675)

Male, n (%)                                      107 (61)   86 (57) 199 (59) 6 (86) 2 (50) 400 (59)

Age, median years (range)   55 
(19–81)

  57 
(25–85)

  52 
(19–77)

50  
(30–58)

61  
(43–63)

  54 
(19–85)

Race, White, n (%)
Black (or African 
American), n (%)

156 (89)

18 (10)

135 (89)

8 (5)

304 (90)

4 (1)

6 (86)

1 (14)

0 (0)

0 (0)

601 (89)

31 (5)

Ethnicity, 
     Hispanic or Latino, n (%)                    

 
34 (19)

  
 38 (25)

 
13 (4)

 
1 (14)

 
0 (0)

   
86 (13)

Cirrhosis (Metavir F4), n (%) 75 (43)   57 (38) 117 (35) 0 (0) 0 (0) 249 (37)

Body mass index,  
     mean (range)†

Body mass index  
     ≥30 kg/m2, n (%) 

 
27 (18–46)

43 (24)

 
27 (18–46)

36 (24)

 
27 (15–52)

77 (23)

 
25 (18–31)

1 (14)

 
25 (24–28)

0 (0)

 
26 (14–52)

157 (23)

Median baseline HCV RNA 
     (log10 IU/mL) 6.2 6.4 6.3 5.7 6.5 6.3

HCV GT/subtype, n (%)
GT1a    
GT1b

 90 (51)
 86 (49)

–
–

–
–

–
–

–
–

90 (13)
86 (13)

Treatment-naïve, n (%)
Treatment (PR)-experienced, 
     n (%)

176 (100)

–

151 (100)

–

189 (56)

148 (44)

7 (100)

–

4 (100)

–

527 (78)

148 (22)

HCV/HIV Co-infected, n (%) 10 (6) 5 (3) 12 (4) 1 (14) 0 (0) 28 (4)

Geographic region, n (%)
North America 
European Union
Asian Pacific
Middle East

87 (49)
78 (44)

4 (2)
7 (4)

87 (58)
56 (37)

4 (3)
4 (3)

125 (37)
128 (38)
45 (13)
39 (12)

0 (0)
0 (0)
1 (14)
6 (86)

0 (0)
0 (0)

4 (100)
0 (0)

299 (45)
262 (39)

58 (9)
56 (8)

Note: Includes 614 treatment-naïve or peg-IFN/RBV treatment-experienced participants ± cirrhosis in Part B plus 
61 treatment-naïve non-cirrhotic participants who received GZR/RZR/UPR (450 mg) in Part A.
†BMI results based on 173 GT1, 150 GT2, 337 GT3,7 GT4, 4 GT6 participants. 

SVR24 (per protocol)
GT1 participants with or without cirrhosis
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DR-AE = drug-related adverse event.
*There were no new virologic relapses between follow-up week 12 and follow-up week 24.
†1 participant died due to study-drug unrelated bacterial sepsis.

Efficacy Results for GT1, 2, and 3
 • At FW12, there were 19 participants who experienced virologic relapse and 8 participants who 

discontinued, were lost to follow-up, or reinfected
 – GT1a 8 weeks: 1 participant achieved SVR8 but was reinfected with a different HCV strain by phylogenetic analysis at FW12
 – GT1a 12 weeks: 1 participant died due to study-drug unrelated bacterial sepsis
 – GT2 8 weeks + RBV: 1 participant discontinued at Day 5 due to drug-related AEs of fatigue, malaise; 1 participant lost to  

follow-up (LTFU)
 – GT2 12 weeks, No RBV: 1 participant LTFU
 – GT3 8 weeks + RBV: 1 participant LTFU
 – GT3 12 weeks: 1 participant withdrew due to pregnancy, then was LTFU
 – GT3 16 weeks: 1 participant LTFU

 • There were no new virologic relapses between FW12 and FW24
 • There were additional participants who were lost to follow-up between FW12 and FW24

 – GT1b 8 weeks: 1 participant LTFU
 – GT1a 12 weeks: 4 participants LTFU
 – GT2 12 weeks: 1 participant LTFU
 – GT3 8 weeks: 2 participants LTFU
 – GT3 12 weeks + RBV: 1 participant had study-drug unrelated SAE of cerebral hemorrhage and was subsequently LTFU and 1 

participant was LTFU
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SVR24 (per protocol)
GT3 patients by prior treatment-experience
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*8 week arm included only non-cirrhotic participants.
†One participant with cirrhosis relapsed.

GT3 treatment-experienced participants with cirrhosis
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Prevalence and Impact on Efficacy in GT1
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Prevalence and Impact on Efficacy of L31M in GT2 and Y93H in GT3
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Tolerability

GZR + RZR + UPR 
Without RBV (n=473)

GZR + RZR + UPR 
With RBV (n=202)

Overall  
(N=675)

One or more AEs, n (%) 327 (69) 173 (86) 500 (74)

Drug-related AE, n (%) 167 (35) 135 (67) 302 (45)

Serious AE, n (%) 11 (2) 5 (2) 16 (2)

Drug-related serious AE, n (%) 0 (0) 2 (1)† 2 (0.3)

Death, n (%) 1 (0.2)‡ 0 (0) 1 (0.2)

Discontinuation due to AE, n (%) 3 (0.6) 6 (3)§ 9 (1)§

Hemoglobin <10 g/dL, n (%) 2 (0.4) 6 (3) 8 (1)

Total bilirubin >5 x baseline, n (%) 1 (0.2) 6 (3) 7 (1)

Late ALT/AST >5 x ULN, n (%) 6 (1) 0 (0) 6 (0.9)

Creatinine grade 1 (1.1–1.3 x ULN), n (%) 
Creatinine grade 2 (1.4–1.8 x ULN), n (%)

3 (0.6)
1 (0.2)

0 (0)
1 (0.5)

3 (0.4)
2 (0.3)

Most common AEs (>10%), n (%)
Headache
Fatigue
Nausea

91 (19)
70 (15)
52 (11)

55 (27)
59 (29)
31 (15)

146 (22)
129 (19)
83 (12)

†One GT3-infected participant had an exacerbation of chronic obstructive pulmonary disease related to RBV;  
one GT2-infected participant had a worsening of depression related to RBV.
‡One GT1-infected participant died due to a study drug-unrelated bacterial sepsis.
§Four participants discontinued RBV only.

Results Summary
 • Grazoprevir (GZR) + ruzasvir (RZR) + uprifosbuvir (UPR) without ribavirin (RBV) for 8 or  

12 weeks was highly effective in GT1 participants
 • GZR + RZR + UPR for 12 or 16 weeks without RBV was highly effective in GT2 participants
 • GZR + RZR + UPR for 12 or 16 weeks without RBV was highly effective in GT3 treatment-

naïve or treatment-experienced participants
 – Efficacy was maintained in GT3 treatment-experienced participants with cirrhosis
 – 8 weeks of treatment was highly effective in GT3 treatment-naïve non- 

cirrhotic participants
 • There were no new virologic relapses between FW12 and FW24 for GT1, 2, or 3
 • 100% (7/7) of GT4 participants treated with 8 weeks of GZR + RZR + UPR  

achieved SVR12
 • 100% (4/4) of GT6 participants treated with 12 weeks of GZR + RZR + UPR  

achieved SVR12
 • GZR + RZR + UPR was generally well-tolerated

References
1. Gane EJ, et al. EASL. Abstract SAT-139. 2016.
2. Gane EJ, et al. AASLD. Abstract LB-15. 2015.
3. Tong et al. J Med Chem. 2017;60:290.

Disclosures for Eric Lawitz
 • Grant/Research Support: AbbVie, Achillion Pharmaceuticals, Boehringer Ingelheim, Bristol-Myers 

Squibb, Gilead Sciences, GlaxoSmithKline, Idenix Pharmaceuticals, Intercept Pharmaceuticals, 
Janssen, Merck & Co., Inc., Novartis, Nitto Denko, Theravance, Salix, Enanta

 • Speaking and Teaching: Gilead, Janssen, AbbVie, Bristol-Myers Squibb, Merck & Co., Inc., Intercept

 • Advisory Committees or Review Panels: AbbVie, Achillion Pharmaceuticals, Regulus, Theravance, 
Enanta, Idenix Pharmaceuticals, Janssen, Merck & Co., Inc., Novartis, Gilead

Acknowledgments
 • We extend our gratitude to the participants, their families, investigators, and site personnel who 

participated in this study

 • Investigators: Australia: Greg Dore, Jacob George, Miriam Levy, Stephen Pianko, Stuart Roberts, 
Alexander  J. Thompson, Martin Weltman; Austria: Harald Hofer, Andreas Maieron; Canada: Jordan 
Feld, Wayne Ghesquiere, Samuel S. Lee, Alnoor Ramji, Edward Tam, Benoit Trottier, Florence Wong, 
Eric Yoshida; Denmark: Peer Brehm Christensen, Jan Gerstoft, Jesper Bach Hansen, Alex Lund 
Laursen, Nina Weis; France: Laurent Alric, Marc Bourliere, Stanislas Pol, Didier Samuel, Lawrence 
Serfaty, Albert Tran; Germany: Keikawus Arasteh, Matthias Dollinger, Hartwig Klinker, Michael 
P. Manns, Anita Pathil-Warth, Michael Sabranski, Albrecht Stoehr, Hans-Heinrich Wedemeyer, 
Stefan Zeuzem; Israel: Ziv Ben Ari, Rafael Bruck, Michal Cohen, Yoav Lurie, Tarek Saadi, Oren 
Shibolet, Eli Zuckerman; Italy: Alessio Aghemo, Piero Luigi Almasio, Savino Bruno; Lithuania: Ligita 
Jancoriene, Edita Kazenaite, Limas Kupcinskas; New Zealand: Edward Gane, Alan Pithie, Catherine 
Stedman; Poland: Robert Flisiak, Waldemar Halota, Ewa Janczewska, Wlodzimierz Mazur; Spain: 
Maria Buti, Jose Luis Calleja Panero, Javier Crespo Garcia, Conrado Fernandez Rodriguez, Josep 
Mallolas, Zoe Marino, Esther Molina Perez, Rosa Maria Morillas Cunill; Sweden: Fredrik Sund, Ola 
R. Weiland, Rune Wejstal; Switzerland: Darius Moradpour, Beat Muellhaupt, Francesco Negro; 
United Kingdom: Kaushik Agarwal, Graham Foster, Fiona Gordon, David Mutimer, Stephen D. Ryder, 
Andrew Ustianowski; United States: Christopher Albers, Sanjeev Arora, Leslie Bank, Michael T. 
Bennett, David E. Bernstein, Stuart Cohen, James N. Cooper, Edwin DeJesus, Taddese Teferi Desta, 
Franco Antonio Felizarta, Roberto J. Firpi-Morell, Michael W. Fried, Michael R. Galambos, Joseph S. 
Galati, Daniel R. Ganger, Reem Ghalib, Norman Gitlin, John S. Goff, Stuart C. Gordon, Tarek Ismail 
Hassanein, Ira M. Jacobson, Hicham Khallafi, Kellen K. Kovalovich, Marcelo Kugelmas, Princy N. 
Kumar, Jacob Paul Lalezari, Eric J. Lawitz, William M. Lee, James Levin, Parvez Mantry, Apurva Modi, 
Andrew J. Muir, Ronald G. Nahass, Anders H. Nyberg, Lisa M. Nyberg, Griselle Ortiz-Lasanta, Angelo 
H. Paredes, Mary Pat Pauly, Brian Pearlman, Paul J. Pockros, Nikolaos Pyrsopoulos, Mordechai 
Rabinovitz, Ravi Ravinuthala, Gautham Reddy, K. Rajender Reddy, Peter Jerome Ruane, Eugene R. 
Schiff, Aasim M. Sheikh, Mitch L. Shiffman, Lance Stein, Harvey A. Tatum, Hillel Tobias, Esther A. 
Torres, John Moore Vierling, Philippe J. Zamor

 • This study was funded by Merck & Co., Inc., Kenilworth, NJ, USA

Contact Information
Eric Lawitz, MD
Texas Liver Institute, University of Texas Health, San Antonio, TX, USA
Email: lawitz@txliver.com

Copyright © 2017 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc. Kenilworth, NJ, USA. All rights reserved.

EASL 
The International 
Liver Congress 
Amsterdam, 
The Netherlands

19-23 April 2017 

THU-285


