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Chronic hepatitis C virus (HCV) infection affects an estimated 170 to 200 million persons or 

~2% to 3% of the global population.1,2 Chronic HCV infection accounts for 30% of all cases 

of cirrhosis and 25% of hepatocellular carcinomas worldwide and over 350,000 deaths 

annually.3 Successful eradication of HCV has been associated with a reduction in these 

adverse outcomes.4 However, less than 50% of subjects infected with HCV genotype 1, the 

most common genotype in the world, could be cured with a regimen consisting of 

peginterferon alpha and ribavirin. The development of several new classes of antiviral 

compounds termed direct acting antivirals (DAAs) has revolutionized the treatment of 

chronic HCV infection. These agents target key steps in the viral life cycle and are potent 

inhibitors of viral replication. In 2011 the first two DAAs, boceprevir or telaprevir, were 

approved for use in combination with peginterferon and ribavirin for the treatment of 

chronic HCV genotype 1 infection. These two drugs are specific inhibitors of the HCV 

NS3/4A serine protease and are associated with improved response rates. When 

administered for 24 or 48 weeks, the duration depending on the initial response and severity 

of underlying disease, lead to sustained viral clearance in 66% to 75% of subjects with HCV 

genotype 1 infection.5,6 However, the use of these first generation protease inhibitors are 

associated with significant side effects, greater than those attributable to peginterferon alpha 

and ribavirin alone, including death in patients with compensated cirrhosis. Moreover, the 

pill burden is high, the regimens are complex requiring intensive monitoring and they have 

numerous drug-drug interactions-factors that have limited their widespread use.

In a very short span of time, multiple new agents targeting other viral or host proteins critical 

for HCV replication have been developed that hold the promise for safer and more effective 

therapy for chronic HCV infection.7 In The Lancet, results from two phase three trials of one 

such drug, simeprevir, are presented.8,9 Simeprevir also belongs to the class of HCV 

NS3/4A serine protease inhibitors but has the advantage of once daily dosing. In the two 

studies that are presented, the same study design was utilized to assess the safety and 

efficacy of simeprevir. Previously never treated subjects with chronic HCV genotype 1 

infection were randomized 2:1 to receive simeprevir or placebo plus peginterferon alpha and 

ribavirin for 12 weeks followed by peginterferon alpha and ribavirin for an additional 12 

(total duration 24 weeks) or 36 weeks (total duration 48 weeks) in the simeprevir group, 
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based on how rapidly the virus was cleared at weeks 4 and 12 of therapy (response-guided 

therapy), or an additional 36 weeks in the placebo group (total duration 48 weeks). The 

primary endpoint of the trial was the proportion of subjects who had a viral level that was 

undetectable or <25 IU/ml target detectable 12 weeks after stopping therapy-so called 

sustained virological response at week 12 (SVR12). The results of the studies were 

remarkably similar. In both trials the SVR12 rate with the simeprevir regimen was 

significantly higher compared to the control regimen of peginterferon alpha and ribavirin, 

80% versus 50% in Quest18 and 81% versus 50% in Quest 2.9 In addition, a majority of 

subjects in both studies qualified for the shorter duration of therapy, 80% in Quest 1 and 

90% in Quest 2. Subjects who had baseline factors traditionally associated with a poorer 

response to peginterferon alpha and ribavirin, such as male gender, high baseline viral load 

(>800,000 IU/ml) and the less favorable genotype of IL28B gene (CT or TT) which encodes 

for interferon-lambda-3,10 experienced higher SVR12 rates with the simeprevir regimen 

compared to the control regimen. Notably, the presence of a genetic polymorphism within 

the HCV NS3 region, Q80K, was associated with a reduced response to simeprevir in 

subjects with HCV subtype 1a with compared to those without the polymorphism, 58% 

versus 84% and to patients with HCV subtype 1b, 58% versus 85%. The presence of this 

polymorphism reduced the effectiveness of simeprevir among subtype 1a patients such that 

the SVR12 rate between patients with subtype 1a was similar to that of the control group that 

received peginterferon alpha and ribavirin, 58% versus 52%, respectively. Simeprevir was 

generally well tolerated in both trials and the incidence and severity of adverse events were 

similar to the peginterferon and ribavirin arm. The most common adverse events were 

headache, fatigue, pyrexia and influenza-like illness. Adverse events that were higher in the 

simeprevir group were mostly dermatological in nature and included pruritus, rash and 

photosensitivity and elevated indirect bilirubin levels. Two deaths occurred one related to 

colon cancer and one unknown that was suspected to be a pulmonary embolism.

On-treatment virological failure was observed in 7% to 9% and virological relapse in 9% to 

13% of simeprevir treated patients in both trials. The majority of subjects (>92%) who failed 

a simeprevir-containing regimen developed viral variants that conferred resistance to 

simeprevir predominantly involving amino acid changes at positions 80, 122, 155, and 168 

within the NS3 region. Long-term data on the persistence of these variants was not provided 

but long-term follow studies of patients who developed boceprevir or telaprevir resistance 

associated variants suggest that most are replaced by wild type virus over a period of one 

year.11–14 A clinical study has demonstrated that prior boceprevir and telaprevir treatment 

failures could be successfully cured with a regimen consisting of a HCV polymerase 

inhibitor in combination with a NS5A replication complex inhibitor which suggests that 

simeprevir failures in theory could be rescued with a similar regimen.15

Based on the results of these two trials, and a third phase 3 trial, PROMISE, which evaluated 

simeprevir with peginterferon and ribavirin in previously treated patients who had responded 

and relapsed,16 simeprevir gained regulatory approval in the U.S., Canada, Japan and 

Russia. It has received market authorization in Europe and is awaiting final approval from 

the European Commission. Simeprevir was approved as a component of a combination 

antiviral treatment regimen for previously untreated and treated subjects with chronic HCV 

infection meaning it could be combined with agents other than peginterferon and ribavirin. 
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The approved regimen dispensed with the need for response-guided therapy and instead two 

fixed durations were recommended based on prior treatment exposure.17 Where does this 

regimen fit in our therapeutic armamentarium against hepatitis C? This regimen clearly 

represents an improvement over first generation protease-based therapy in that it is less 

complicated, appears to be well tolerated and has high efficacy. However, we have limited 

information on how this regimen will perform in patients who are more difficult to treat such 

as Blacks and those with cirrhosis as the trials only included 6% to 10% Blacks and 7% to 

12% of subjects had cirrhosis. In addition, the regimen appears to have no advantage over 

peginterferon and ribavirin for genotype 1a subjects with baseline Q80K polymorphism. 

This is a particular issue for the U.S. population where the prevalence of the Q80K 

polymorphism is estimated to be around 48% among persons with HCV genotype 1a but less 

of an issue for the European population where the prevalence is estimated to be much lower, 

5%.18 A second regimen consisting of sofosbuvir, a NS5B polymerase inhibitor, in 

combination with peginterferon alpha and ribavirin, was approved around the same time as 

simeprevir in the U.S. and has a similar safety and efficacy profile with a duration of only 12 

weeks.19 Which of these interferon sparing regimens to recommend for a HCV genotype 1 

subject should be left to the healthcare provider and patient to decide based on a through 

discussion of the risks and benefits of each regimen.

These advancements in therapy for HCV genotype 1 subjects are overshadowed by the rapid 

development of interferon free and ribavirin-free regimens. These regimens have virological 

cure rates in excess of 90% for most HCV genotypes regardless of which combinations of 

agents are used or the baseline characteristics of the patients and should be available by the 

end of 2014 and early 2015.20–25 These therapies will have the advantage of much simpler 

schedules with once daily dosing without the need for complicated monitoring or response 

guided therapy, shorter duration of therapy and less side effects and will undoubtedly replace 

currently approved treatment. This should allow many more subjects who have 

contraindications to current regimens to receive therapy. Indeed, in the U.S. simeprevir is 

already being combined with sofosburvir either together or with ribavirin for a period of 12 

or 24 weeks as off-label therapy for patients with HCV genotype 1 infection who require 

urgent therapy and have contraindications to or intolerance of peginterferon. Results of a 

small phase 2 trial of sofosbuvir and simeprevir have reported excellent tolerability and high 

efficacy ranging between 80%–100%.26,27

Excitement with the progress made in therapy must be tempered by the significant public 

health challenges that remain in order to reduce the burden of disease caused by chronic 

HCV infection. First and foremost of which is identifying the substantial number persons 

with undiagnosed infection and second getting patients access to care. Toward this end, the 

World Health Organization has issued its first ever guidance on the screening, care and 

treatment of persons with chronic HCV infection.28 It is sobering to note that the majority of 

cases of chronic HCV infection reside in countries of the world with limited resources to 

diagnose and treat chronic HCV infection.2 It would be ironic and a travesty of the health 

care system if patients who were not eligible for currently approved therapies because of 

substantial side effects remain ineligible to receive simpler, better tolerated treatment due to 

issues of access to care and cost. The challenge for policy makers will be how to bring 

affordable care to the persons who need them. This will require the coordinated effort of 
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many entities from both the public and private sectors. Steps are being taking toward this 

lofty goal and fortunately the quest for a simple, safe, pangenotypic cure is coming to an 

end.
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