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Abstract
AIM: To use existing hepatitis C virus (HCV) antiviral therapies as access to new treatments is limited.  
METHODS: A PubMed search for randomised control trials or meta-analysis related to response-guided therapy of HCV genotype 1 patients was undertaken using pegylated interferon and ribavirin (PR), boceprevir (B) and telaprevir (T) and lead-in where response-guided therapy at TW4(TW4), 8(TW8), 10(TW10), or 12(TW12) based on HCVRNA(+) or HCVRNA(-). Studies presented at major conferences were also used. Where necessary, a post-hoc analysis was performed. A response-guided management roadmap was created based on sustained virological response (SVR). 
RESULTS: Starting with PR, those with HCVRNA(-) at TW4 have > 86% SVR, while those are HCVRNA(+) have 34%-41.7% SVR. HCVRNA(-) TW4 patients can have 24 wk PR if HCVRNA< 400000 IU/mL. Alternatively, 28 wk BPR has similar SVR. If HCVRNA(+) at TW4, 72 wk PR leads to 53% SVR, hence BPR is a better option, and if HCVRNA(-) by TW8, 28 wk therapy is sufficient. If HCVRNA(+) at TW8, then HCVRNA should be checked at TW10 and TW12. By TW12, HCVRNA ≥ 100 IU/mL activates the stopping rule. This roadmap is applicable for treatment-naïve, treatment failures and cirrhotic patients. Validation from an Asia Pacific early access boceprevir program confirmed the findings that HCVRNA(-) at TW4, or TW8 conferred > 80% SVR, leading to the “80-80” rule.
CONCLUSION: Using a roadmap based on HCVRNA(-) at TW4 or TW8 (the “80-80” rule), high SVR can be achieved, and guide the best choices for treatment, and also reduces drug exposure in poor responders. 
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Lex management of hepatitis C virus (HCV) genotype 1 using a simplified road map and "80-80" rule can help physicians manage their patients better. This roadmap distills the essential findings from using pegylated interferon and ribavirin as well as boceprevir using treatment week 4 and 8 virological responses based on whether HCV RNA is detectable or not.
Lim SG. Chronic hepatitis C genotype 1 treatment roadmap for resource constrained settings. World J Gastroenterol 2014; In press
INTRODUCTION 
Chronic Hepatitis C is the one of most common cause of chronic viral liver disease worldwide afflicting 130-170 million persons1[]
, leading to significant morbidity and mortality due to liver disease and HCC of infected persons. The standard of care for hepatitis C therapy has long been pegylated interferon and ribavirin for 48 wk until 2011, but this therapy has been suboptimal in efficacy, safety and tolerance
 ADDIN EN.CITE 
[2]
. In 2011, the first generation protease inhibitors, boceprevir and telaprevir3[]
 were approved, then in 2013, simeprevir4[]
 and sofosbuvir5[]
 were approved by the United States Food and Drug Adminstration and then by the European Medicines Agency. They represent a substantial advance in efficacy with better tolerability, but come at a high cost. While resource rich countries can afford to use these treatments as first line therapy, access to such expensive, may be limited in resource constrained countries. Resource constrained countries are defined as those countries where the latest therapies sofosbuvir and simeprevir and not currently available nor likely in the near future, and where pegylated interferon and ribavirin (PR) ± boceprevir, are are still the standard of care. The roles of these new agents, in the context of PR with or without boceprevir and telaprevir is unclear in treatment naïve patients and in treatment failures, particularly where there is little experience on its use in resource constrained countries. The first generation protease inhibitors may still have a role in current management of chronic hepatitis C genotype 1 patients, although telaprevir is less widely available, and does not use a lead-in strategy. Hence, it is a somewhat less optimal therapeutic choice in a resource constrained setting. Alternatively, the complex treatment strategy for boceprevir based on presence of cirrhosis and previous treatment failure is compounded by the differences between the US 6[]
 and the European label7[]
 with regards to the duration of therapy. Different algorithms have been proposed for different types of HCV patients:  treatment naïve, treatment experienced and for cirrhotics. Consequently, there is an important unmet need to simplify treatment strategy using a roadmap based management that can provide a practical guide for decision making at fixed timepoints (week 4, 8, 10 and 12) during HCV treatment. Undetectable or detectable HCVRNA was used as a decision tool as this only relied on the test result at that timepoint, in contrast to previous decision tools such as reduction of HCVRNA from baseline of or by stratifying the reduction in HCVRNA which requires at least two results.
MATERIALS AND METHODS

A PubMed search for meta-analyses or randomised control trials of hepatitis C genotype 1 treatment with PR for 24, 48 and 72 wk, where TW4 HCVRNA results and SVR were reported. Where no published articles were available, studies published in abstract format from key international liver meetings were utilised. 
For boceprevir treatment, randomised control trials of phase 2 and 3 studies were used. In studies where the information on detectable or undetectable HCVRNA at TW4, 8, 10 or 12 were not presented, a post-hoc analysis was performed and data was extracted from the following studies: the phase 2 study (SPRINT-1) and the phase 3 (SPRINT-2 and RESPOND-2) boceprevir clinical trials
 ADDIN EN.CITE 
[8-10]
, and PROVIDE studies11[]
. Data was also included from analyses from a meta-analysis of cirrhotic patients12[]
 derived from five phase 3 boceprevir trials (SPRINT-2, RESPOND-2, peg2a, PROVIDE and anemia management study). The detailed methodology and primary outcomes from these studies have been are available in clinical trials.gov: NCT00423670, NCT00708500; NCT00705432, and NCT00910624. For telaprevir therapy, there is little information on lead-in and response-guided therapy.
End points and statistics 

The primary end point in all studies was SVR, defined as undetectable HCVRNA 24 wk after completing treatment. Plasma HCVRNA levels were measured using COBAS TaqMan or COBAS TaqMan 2.0 (Roche Diagnostics) with respective lower limits of detection of 15 IU/mL and 9.3 IU/mL. Virologic response rates were assessed at various time points during therapy, at treatment week 4 (TW4), 8 (TW8), 10 (TW10) and 12 (TW12) after starting PR, and during boceprevir or telaprevir therapy. 
RESULTS
Importance of TW4 HCVRNA as a predictor of SVR 

TW4 has been validated as the most important predictor of SVR
 ADDIN EN.CITE 
[13]
. With regards to predictors of SVR14


[ ADDIN EN.CITE ]
. multivariate analysis showed that the strongest predictor of SVR in Caucasians and Black patients given boceprevir triple therapy was ≥ 1 log reduction in HCV RNA, even stronger that the IL28B cc genotype. In the largest Asian study of peginterferon and ribavirin15


[ ADDIN EN.CITE ]
, multivariate analysis again showed that week 4 undetectable HCV RNA was a stronger predictor of SVR than IL28B cc genotype. Consequently while IL28B genotype is still an important predictor, it may not be crucial in the decision to start therapy since week 4 HCV RNA is the stronger predictor. 
SVR and TW4 response
The largest randomized control trial (RCT) of 48 wk PR 
 ADDIN EN.CITE 
[13]
 had few Asians, but the SVR rate in those with undetectable HCVRNA at TW4 was 86% while those with detectable HCVRNA had SVR of 33.9%. In the largest Asian RCT of 48 wk PR
 ADDIN EN.CITE 
[15]
, those with undetectable HCVRNA at TW4 had 98% SVR, but if HCVRNA was detectable, SVR was 34.5%, remarkably similar to non-Asians. Consequently the first decision point of the roadmap is TW4 (Figure 1A). The difference in the two studies was that undetectable HCVRNA at TW4 was achieved in only 8.9% of patients in the IDEAL study, but 54.8% in the Asian study due to the high prevalence of the IL28B good response genotype
 ADDIN EN.CITE 
[16]
. 

TW4 Response: Those who have undetectable HCVRNA 
With a high SVR of 86%-98% with 48 wk PR, can therapy be shortened? A meta-analysis
 ADDIN EN.CITE 
[17]
 showed that SVR was significantly higher with 48 wk PR, 94.1% vs 79.7% for 24 wk PR (RR = 1.15; 95%CI: 1.07-1.24; P < 0.0001). But those with low baseline viral load (< 40000 Iu/mL), had no difference in SVR, 95.5% for 48 wk PR versus 90.6% in the 24 wk PR (RR = 1.05; 95%CI: 0.99-1.11; P = not significant). Consequently, only those low baseline viral load can have 24 wk PR. 
Can BPR for 24 wk be an alternative? In the SPRINT-2 study
 ADDIN EN.CITE 
[9]
, those who achieved undetectable HCVRNA at TW4 and TW8 had 24 wk BPR had 88% SVR, compared to 97% SVR of 97% in those who had 48 wk BPR (P = NS), making this an alternative to 48 wk PR (Figure 1B).
An alternative to boceprevir is telaprevir. In the CONCISE study18[]
, treatment naïve or relapser patients with the IL28B CC genotype who had undetectable HCVRNA at TW4 who were randomised to 12 wk of telaprevir and PR (TPR) achieved 87% SVR compared to 97% in the 12 wk TPR+12 wks PR group (P = NS). This is the only study telaprevir was used with lead-in based on undetectable HCVRNA at TW4.
Those who have detectable HCVRNA at TW4
A Cochrane systematic review
 ADDIN EN.CITE 
[19]
 addressed whether 72 wk PR was superior to 48 wk PR in these patients. The meta-analysis showed 41.7% SVR for 48 wk PR, with a risk ratio of 1.27 (95%CI: 1.07-1.50), or 53% (95%CI: 44.6%-62.6%) SVR for 72 wk PR (Figure 1C). Importantly, this meta-analysis included both Caucasian and Asian studies with no significant difference between them in tests of heterogeneity.
The SVR rate of patients who have detectable HCVRNA at TW4 in the SPRINT-2 study
 ADDIN EN.CITE 
[9]
, was 65% in the RGT group and 66% in 48 wk fixed duration therapy group, while in RESPOND-2, no analysis was performed of SVR rates in those with detectable HCVRNA at TW4, as the analysis was based on interferon responsiveness, defined as HCVRNA decline at TW4 by < 1log10 ≥. The PROVIDE study11[]
 was analysed in a similar manner. Fortunately, a post hoc analysis can be performed using the abstract presented by Vierling et al20[]
 which showed the different levels of interferon responsiveness at TW4 for RESPOND-2. SVR in those with detectable HCVRNA at TW4 was calculated to be 61% (95/156) (range 31%-90%) in the RGT group, and 66% (103/156) (range 13%-100%) for the 48 wk fixed duration group. Consequently, the SVR rate in those who have detectable HCVRNA at TW4 is remarkably similar, 61%-66% regardless whether patients are treatment naïve or failures, and regardless of RGT or 48 wk fixed duration therapy (Figure 1C). However, SVR could be as low as 33% if the patient was a “null responder” or as high as 80% in “partial responders” at TW421[]
. 

TW8 response
TW8: HCVRNA undetectable with BPR: In SPRINT-2
 ADDIN EN.CITE 
[9]
, treatment naïve patients with undetectable HCVRNA at TW8, had 88% SVR with RGT compared to 90% SVR with BPR 48 wk. In the RESPOND-2 study
 ADDIN EN.CITE 
[10]
, prior treatment failure patients with undetectable HCVRNA at TW8, had 86% SVR with RGT compared to 88% SVR with 48 wk BPR. These findings confirm that those with undetectable HCVRNA will benefit from 24 wk BPR (Figure 2A). Even treatment naïve poor interferon responders at TW4, or “null responders” (< 1log HCVRNA reduction at TW4), in a post-hoc analysis of the SPRINT-2 and RESPOND-2 studies, who have undetectable HCVRNA at TW8, achieve 83% SVR22[]
. 
TW8: HCVRNA detectable with BPR: In the SPRINT-2
 ADDIN EN.CITE 
[9]
, treatment naïve late responders (HCVRNA detectable at TW8 but undetectable at treatment week 24) achieved 73.1% SVR with RGT compared to 75% SVR with 48 wk fixed duration therapy. However, when all patients with detectable HCVRNA at TW8 are examined in Th SPRINT-2 study, the SVR rate is only 36% for RGT and 40% for 48 wk fixed dose therapy, as these include patients who have detectable HCVRNA at TW24 (which invoke the futiiity rule for stopping therapy). However, we do not need to wait to TW24, as by TW12 the futility rule can also be applied to patients with HCVRNA ≥ 100 IU/mL23[]
 (Figure 2B). In the RESPOND-2 study
 ADDIN EN.CITE 
[10]
, SVR data on those with detectable HCVRNA at TW8 were not presented but can be extracted as a post-hoc analysis. Since the total SVR rates were known for group 2 (95/162, 58.6%) and group 3 (107/161, 66.4%) and the rates for patients with undetectable HCVRNA at TW8 are known, for group 2 (74/161, 46%), and group 3 (84/161, 52%), as well as SVR rates are known for group 2 (64/74, 86%), and group 3 (74/84, 88%), we can calculate SVR rates in those with detectable HCVRNA at TW8 in group 2 (31/88, 35%), and group 3 (33/80, 41.2%). Group 2 patients were in the RGT arm, and group 3 were in the fixed duration 48 wk therapy arm. Pooling group 2 and 3 together we can calculate that 168/323 (52%) of prior treatment failure patients had detectable HCVRNA at TW8. 
Consequently, both SPRINT-2 and RESPOND-2 studies demonstrate remarkably similar results for those with detectable HCVRNA at TW8, with SVR rates of 35%-36% for RCT and 40%-41.2% for fixed duration 48 wk therapy, regardless of their prior response to therapy.
TW10 and 12 response

For patients who have detectable HCVRNA at TW8, rather than wait for TW12, undetectable HCVRNA at TW10 can also be used to determine if SVR is likely (Figure 2B). In an post-hoc analysis combining SPRINT-2 and RESPOND-2 studies24[]
, those with detectable HCVRNA at TW8 were evaluated at TW10 and undetectable HCVRNA at TW10 and at TW12 conferred SVR of 79% while a detectable HCVRNA at TW10 followed by undetectable HCVRNA at TW12 conferred a SVR of 59% (Figure 2B), provided they maintained undetectable HCVRNA through to treatment week 24.

Treatment naïve vs treatment failure patients
Based on the data above, it would seem that response-guided management using undetectable HCVRNA successively at TW4, 8, 10 and 12 predict a high chance of SVR regardless of whether a patient is treatment naïve or a prior treatment failure, but does this apply to cirrhotics?
Cirrhosis

It is well known that SVR is impacted by the presence of progressive fibrosis and cirrhosis. Subanalyses from randomised control trials show that RVR is lower in cirrhotic patients compared to non-cirrhotics
 ADDIN EN.CITE 
[25,26]
. In the CHARIOT study
 ADDIN EN.CITE 
[25]
, RVR in F0-2 patients was 24% compared to 18% in those with F3-4. Overall SVR was much lower in those with cirrhosis (10%) compared to those without fibrosis, F0 (70%). Those with RVR and F0-2 achieved 80% SVR but those with F3-4 had only 63% SVR. Bruno et al
 ADDIN EN.CITE 
[26]
, collated three RCTs showing that RVR in those without advanced fibrosis was 23.6% compared to 11% with advanced fibrosis. SVR was lower in those with cirrhosis (33%) compared to those without bridging fibrosis (60%). Notably, those who achieved RVR without advanced fibrosis had SVR of 95% compared to 89% in those with advanced fibrosis. 
Consequently, responses to boceprevir in cirrhotics needs evaluation. A meta-analysis of all boceprevir treated patients with cirrhosis12[]
 found that all those with undetectable HCVRNA at TW8 has similar SVR, 86% for F0-2, 85% for F3 and 89% for F4. Undetectable HCVRNA at TW8 was the strongest predictor of SVR by multivariate analysis with OR = 10.57 (95%CI: 5.23–21.36). Consequently, we can be confident that the findings from non-cirrhotics are similar in cirrhotics (Figure 2A). 
Duration of boceprevir triple therapy

Based on the response-guided management proposed for boceprevir (Figures 2B and 3), patients who have undetectable HCVRNA at TW8 can shorten therapy to 24 wk of BPR (after lead-in). This is true even for patients with cirrhosis and even for those who had previous PR treatment failure. However, it is important to note that the boceprevir label23[]
 advises duration of boceprevir triple therapy based on whether the patient is treatment naïve, is an early or late responder, has prior treatment failure or has cirrhosis. Only in treatment naïve early responders is it recommended to for 24 wk BPR. In cirrhosis and previous null responders, it is recommended to have 44 wk of BPR (after 4 wk lead-in). For the remainder, late responders, prior treatment failures the recommendation is for 32 wk of BPR (after 4 wk lead-in) with or without an extra 12 wk PR tail. We should be mindful that the 32 wk BPR proposal is not supported by evidence, only by modeling. This confusing recommendation leaves much to be desired since it does not simplify management, and that the prior documentation of null response can be rather poor, not to mention that diagnosis of cirrhosis with non-invasive markers is not always optimal, making it difficult at times to select the correct duration of therapy. Although our proposed roadmap simplifies therapy considerably in those who are good responders regardless of prior treatment failure or presence of cirrhosis, when in doubt, the package insert should be followed23[]
. 
How long should those with detectable HCVRNA at TW8 be treated with BPR? Based on the package insert, at least 32 wk of BPR ± 12 wk of PR tail.  Given these patients are the most likely to fail therapy, they should be given the maximum benefit with 44 wk BPR, as supported by the SPRINT-2 and RESPOND-2 studies. 
Consolidated roadmap based management
In Figure 3A, a consolidated management approach to HCV genotype 1 is proposed regardless of the baseline characteristics of treatment naïve, treatment failure or cirrhosis. 
80-80 Rule

Using the roadmap based management, we can invoke an “80-80” rule, that is, if undetectable HCVRNA is achieved at TW4, > 80% SVR will be obtained, or using boceprevir, undetectable HCVRNA is achieved at TW8, > 80% SVR will also be obtained (Figure 3B). The possibility of failure if HCVRNA is detectable at TW8 is higher.  In a post-hoc analysis from SPRINT-2, there were 64% (83/129) failures in the RGT arm, and 60% (79/131) in the fixed duration arm, while in RESPOND-2, failures in the RGT arm were 64.7% (57/88), and the fixed duration arm was 58.8% (47/80). Overall, with detectable HCVRNA at TW8, the chance of failure is approximately 60%.
Validation of roadmap

The proposed roadmap was derived from randomised control trials but how would it perform in real life? In an early access program for boceprevir, the Boceprevir Named Patient Program (BNPP), investigators from Singapore, Thailand, Malaysia and Australia decided to pool their patients into a study, Boceprevir Early-Access For Advanced Fibrosis/Cirrhosis To Evaluate Outcomes In Asia-Pacific HCV Genotype 1 Non-Responders And Relapser Patients (BEACON study). A total of 150 patients (Asians = 86, Caucasians = 63) were enrolled and these patients had to have previous treatment failure with PR, and had to have advanced fibrosis or cirrhosis, but no decompensated liver disease. The final data analysis is currently being prepared for publication (manuscript in preparation). Applying the roadmap strategy to the BEACON study, those who have undetectable HCVRNA at TW4, have 100% SVR (14/14), while those who have undetectable HCVRNA at TW8 have 87% SVR (74/85). Those who have detectable HCVRNA at TW4 have 58% SVR (72/124) and those who have detectable HCVRNA at TW8 have 22% SVR. These patients represent the most difficult to treat subtypes, as they have had previous treatment failure, and also have advanced fibrosis or cirrhosis. The findings of BEACON confirm that in real-life settings, the roadmap strategy is indeed valid.
When to introduce second generation DAAs

When the “80-80” rule is not met, treatment failure becomes more likely. This rule can be met as early as TW4, when an alternative is to introduce new DAAs (Figure 3C) such as sofosbuvir and PR, however, there is no data on the SVR rates in treatment-experienced patients. An alternative is simeprevir and PR, but in null responders, SVR was 58.8%
 ADDIN EN.CITE 
[27]
. As patients who are HCVRNA positive at TW4 are enriched for null responders, simeprevir and PR would not be an optimal alternative. At TW8, detectable HCVRNA also increases the likelihood of treatment failure to 60% making alternative new DAAs an option (Figure 3C). Again such patients would be enriched for null responders hence simeprevir and PR is a suboptimal, nor is there data on such patients treated with sofosbuvir and PR. However, such patients can be rescued in the near future with the new generation of interferon-free oral treatments, and null responders achieve > 90% SVR with the Abbvie quad regimen28[]
, the sofosbuvir-ledispavir ± ribavirin combination29[]
, and the sofosbuvir-simeprevir combination30[]
. Sofosbuvir and ledispavir ± ribavirin was also effective in patients with baseline protease inhibitor resistance associated variants31[]
.
DISCUSSION
These are rather exciting times for patients who suffer from chronic hepatitis C. Sofosbuvir5[]
 and simeprevir4[]
 have both been very recently been approved for treatment of chronic hepatitis C which appear to be a substantial improvement over the current DAAs, telaprevir and boceprevir. However, access to the newly approved DAAs will be gradual as approval in different countries and regions are likely to take years. In the interim, hepatitis C treatment in each country or region needs to adapt to the evolving situation and to determine the best strategy for SVR, bearing in mind cost of therapy is a critical factor in resource constrained settings. In the immediate and near term, PR is still likely to be the mainstay of therapy in resource constrained settings since not only is it the only available therapy, but even boceprevir and telaprevir constitute a considerable cost, not taking into consideration adverse events, tolerability and toxicity. 
The current analysis is a distillation of existing literature showing that by using TW4 and TW8 HCV RNA, dichotomised to detectable or undetectable, provides a high level of predictability for SVR, simpliflying the complexity and confusion of using log reduction in HCV RNA, and stratifying by type of prior treatment failure or presence of absence of cirrhosis. This response-guided approach is particularly appealing in countries where IL28B CC genotype is prevalent, since a greater proportion of patients have undetectable HCVRNA at TW4. In countries where the IL28B T genotype is more prevalent, the TW4 response is likely to be poor, and more reliance will be placed on the TW8 response. At TW4 or TW8, if HCVRNA is undetectable, SVR > 80%, leading to the “80-80” rule, making this reassuring for both physicians and patients that SVR is likely, encouraging compliance, and making tolerability of adverse events more bearable. Moreover, the roadmap allows patients to terminate treatment as early as TW12 if HCVRNA ≥ 100IU/mL, if response to therapy is unfavorable, based on the stopping rule. Consequently the roadmap also can provide at each timepoint the likelihood of treatment failure and such patients can have the option of stopping therapy and consider the new generation of DAAs, where data is available.
There are some caveats to the roadmap strategy since it provides likelihood of SVR in those who are able to tolerate therapy. A significant proportion of patients have adverse events to pegylated interferon, ribavirin and boceprevir or the combination, and discontinuation of therapy occurs in a substantial proportion of patients due to adverse events. In the CUPIC study
 ADDIN EN.CITE 
[32]
 patients who were at risk of developing severe complications including sepsis and death, had a low serum albumin < 35g/dL and a low platelet count < 100000/L. Consequently boceprevir or telaprevir therapy is not recommended in such patients due to the high risk of these complications. In such patients, they should look to interferon-free therapy and the new generation of DAAs.

With the new generation of DAAs around the corner, the era of interferon-free regimens is around the corner but as yet none are approved as the current DAAs still require PR. Moreover, approval of the new DAAs may take as long as 3-4 years in some Asian countries. Consequently the new DAAs, which currently come with a high cost of therapy, having cheaper but almost as effective alternatives a choice to be considered. Consequently, PR is still likely to be a first line therapy for cost reasons, both in countries with and without re-imbursement. One can speculate that the current first generation DAAs could be used as second-line therapy when RVR fails, and the new DAAs could become a third line therapy when both first and second line are ineffective. Clearly this can change if cost structures alter. In the ideal world, interferon based regimes are inconvenient and carry adverse events which makes tolerance and compliance an important issue. While the future points to an interferon-free HCV treatment, we should not discount the utility of PR and boceprevir and less so, telaprevir, as a useful model for patient management in the current environment. 
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Innovations and breakthroughs
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Figure 1 TW4 (A), hepatitis C virus RNA negative (B) and hepatitis C virus RNA positive (C). A: All patients eligible for PR therapy regardless of whether they are treatment naïve, previous treatment failures or cirrhotics. Patients who achieve RVR after 4 wk lead-in either have detectable or undetectable HCVRNA. Those with undetectable HCVRNA have SVR > 86% while those with detectable HCVRNA have SVR 34%-41.7%; B: These patients have a high possibility of SVR so PR therapy can be shortened to 24 wk if they have baseline viral load < 400000 IU/mL). If they do not have good baseline predictors, therapy can also be shortened by addition of boceprevir (4 wk lead-in, 24 wk boceprevir +PR). If they also have IL28B CC genotype, telaprevir and PR can be used for 12 wk as well. Alternatively, they can continue on to 48 wk PR; C: These patients have a low possibility of SVR (41.7%) hence the alternative is to extend PR to 72 wk (53% SVR) or to add boceprevir (61%-66% SVR). 
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Figure 2 TW8 (A) and TW8 to week 24 (B). A: These patients regardless of the TW4 responses have a high possibility of SVR if they are HCVRNA negative (SVR > 87%) and are eligible for shortened therapy but if they are HCVRNA positive, then SVR rates are low, 35%-41.7%; B: After addition of boceprevir, with undetectable HCVRNA, these patients are eligible for shortened therapy (4 wk lead-in, 24 wk boceprevir +PR). However if they are HCVRNA positive then HCVRNA at week 10 and 12 are useful to guide therapy. Those who are HCVRNA ≥ 100 IU/mL at week 12 or have detectable HCVRNA at week 24 fulfill the stopping rules. 1Not eligible for shortened therapy – should complete 32w BPR ± 12w PR or complete 44w BPR. 
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Figure 3 Roadmap for GT1 hepatitis C virus (A), the “80-80” Rule (B) and Roadmap for GT1 hepatitis C virus and new direct acting antivirals (C). A: Full roadmap showing timepoints, predicted SVR based on undetectable HCVRNA at timepoints, and alternative choices at each timepoint. *not eligible for shortened therapy – should complete 32w BPR ± 12w PR or complete 44w BPR; B: Main points of the roadmap showing that if HCVRNA is negative at TW4 (on PR) or 8 (on BPR) then there is > 80% SVR. If HCVRNA is positive at week 4, then there is 41.7% SVR if 48w PR is continued, but at week 8, if HCVRNA is positive while on BPR then the possibility of SVR is 35%-41.2%; C: Modification of the roadmap showing that new DAAs can be considered at TW4 or TW8 if HCVRNA is positive. 
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