
www.thelancet.com/gastrohep   Published online August 9, 2017   http://dx.doi.org/10.1016/S2468-1253(17)30053-5 1

Personal View

Shortening the duration of therapy for chronic hepatitis C 
infection
Benjamin Emmanuel, Eleanor M Wilson, Thomas R O’Brien, Shyam Kottilil, George Lau

Combination direct-acting antiviral therapy of 8–24 weeks is highly effective for the treatment of chronic 
hepatitis C infection. However, shortening the treatment duration to less than 8 weeks could potentially reduce overall 
treatment costs and improve adherence. Here we explore the arguments for and against the development of 
short-duration regimens and existing data on treatment for 6 weeks or less among patients with chronic hepatitis C 
virus genotype 1 infection. Additionally, we identify potential predictors of response to short-course combination 
therapies with direct-acting antiviral drugs that might be explored in future clinical trials.

The global prevalence of chronic hepatitis C virus (HCV) 
infection in 2015 was estimated at 1% of the world 
population (71 million individuals).1 Of the 71 million 
individuals, only 15 million (21%) were diagnosed and 
only 439 000 (<1%) were treated.1,2 An estimated 
385 000 deaths in 2016 were attributed to HCV.2 Infections 
are most commonly caused by HCV genotype 1, 
accounting for 31 million (44%) infected individuals.1 
Direct-acting antiviral (DAA) drugs, introduced in 2014, 
have substantially improved treatment effectiveness and 
safety compared with interferon-based treatment.3 Under 
existing guidelines, most patients are prescribed 12 weeks 
of DAA therapy, a treatment duration that has shown 
high rates of sustained virological response (SVR) 
across various viral and host characteristics.3 Shortening 
treatment duration could reduce overall treatment 
costs and adverse effects and potentially improve 
treatment adherence.

Existing guidelines do not encourage treatment for less 
than 12 weeks.4–6 However, evidence increasingly suggests 
that many patients can achieve an SVR with only 8 weeks 
of therapy. In the ION-3 trial,7 202 (94%, 95% CI 90–97) 
of 215 patients with HCV genotype 1 infection, who were 
without cirrhosis and naive to treatment, had an SVR 
after receiving 8 weeks of ledipasvir and sofosbuvir, and 
many of those patients counted as treatment failures 
were actually lost to follow-up. Similar success has been 
observed with ledipasvir and sofosbuvir for 8 weeks in 
clinical practice, including an SVR in 271 (96%, 93–98) of 
182 participants in the HCV-TARGET cohort8 and in 
622 (98%) of 634 patients in three clinical cohorts.9 
8 weeks of treatment with some other regimens also 
appeared to be highly effective. In a trial10 of patients with 
HCV genotype 1b, who did not have cirrhosis and were 
naive to treatment, 8 weeks of treatment with paritaprevir 
boosted with ritonavir, ombitasvir, and dasabuvir yielded 
an SVR in 162 (98%) of 166 participants. Similar results 
of high efficacy have been shown for 8 weeks of 
DAA therapy with new pangenotypic regimens. In the 
ENDURANCE-1 study,11 331 (99%) of 332 treatment-naive 
or treatment-experienced patients with HCV genotype 1 
(including some patients coinfected with HIV), who 
were treated with glecaprevir and pibrentasvir for 
8 weeks, had an SVR. In the POLARIS-2 trial,12 treatment 

with sofosbuvir, velpatasvir, and voxilaprevir (formerly 
GS-9857) for 8 weeks resulted in an SVR in 476 (95%) of 
501 patients with HCV genotype 1–6 who were with or 
without cirrhosis and naive to DAA therapy. Similarly, 
in the POLARIS-3 trial,13 106 (96%) of 110 patients 
with HCV genotype 3 and cirrhosis had an SVR. 
The C-CREST studies14 of grazoprevir, ruzasvir, and 
uprifosbuvir for 8 weeks reported an SVR in 93% 
of patients with HCV genotype 1a and in 98% of 
patients with HCV genotype 1b. These high SVR rates 
among patients treated with licensed regimens suggest 
that it might be possible to treat a broad range of patients 
for only 8 weeks and that treatment for even shorter 
durations might be feasible for some groups of patients. 
Here we explore the arguments for and against the 
development of short-duration regimens and existing 
data about treatment of patients with HCV genotype 1 
for 6 weeks or less. Moreover, we identify potential 
predictors of response to short-course combination 
therapies with DAA drugs that might be explored in 
future clinical trials.

The high cost of DAA-based treatment remains a major 
barrier to accessibility and has fuelled the debate 
about the fairness and affordability of prices.15,16 Similar 
to develop ments that facilitated the widespread treatment 
of HIV/AIDS, the large-scale manufacture of generic 
combinations of DAA drugs for treatment of HCV 
might eventually result in minimum target prices of 
US$100–250 for treatment durations of 12 weeks. 
However, the reduced cost associated with generic drugs 
is unlikely to apply until patent protection lapses in 
15 years.17 Until then, cost reduction might be feasible 
through shortened treatment durations, especially in 
countries such as the USA where pricing is per pill rather 
than per treatment course. The lack of transparency in 
prices set by pharmaceutical companies restricts accurate 
cost comparisons. In the USA, the wholesale acquisition 
cost of ledipasvir and sofosbuvir is $1125 per pill, and a 
course of ledipasvir and sofosbuvir is reduced from 
$94 500 to $63 000 when treatment is reduced from 
12 weeks to 8 weeks.18 However, shortening of regimens 
will not necessarily affect prices in countries that pay by 
treatment course rather than per pill, such as Australia, 
Canada, France, Spain, and Italy.
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Shortened treatment durations could result in reduced 
overall costs; however, shortening of treatment should not 
be done at the expense of reducing overall efficacy.19 
The potential harms of short-duration therapy include 
increased relapse rates, development of viral resistance, 
and loss to follow-up. Regarding relapse, data from several 
clinical trials have indicated that there is a high likelihood 
of successful retreatment. In the SYNERGY trial,20 
patients who failed 4–6 weeks of ledipasvir and sofosbuvir 
(plus one or two additional DAAs) and were retreated 
with 12 weeks of ledipasvir and sofosbuvir had an SVR 
of 91%. Any short-duration therapy should incorporate 
retreatment strategies for patients who do not achieve an 
SVR.21 Retreatment has been effective in clinical trials but 
has not been validated in real-world clinical settings, and 
payers might refuse to cover retreatment costs, even 
though these costs might be lower overall. Theoretically, a 
patient who fails a 6 week course of DAA therapy and is 
successfully retreated with a 12 week course would still 
receive fewer weeks of therapy than if they had received 
the initial 24 weeks. This theoretical calculation for overall 
duration is based on a similar approach used by O’Brien 
and colleagues,21 who included both patients who relapsed 
and responded to retreatment with 24 weeks of ledipasvir 
and sofosbuvir and those who achieved an SVR with the 

initial 8 weeks of treatment to calculate an overall SVR of 
about 99%. In that study,21 a high proportion of patients 
achieved an SVR with a shorter treatment duration than 
the usual initial course of 12 weeks, resulting in fewer 
pills and reduced overall treatment costs. However, 
failure to achieve an SVR with short-duration therapy 
might lead to emergence of resistance-associated variants 
(RAVs). The effect of RAVs on the success of retreatment 
has not yet been established. Future studies are needed 
to understand the natural evolution of RAVs over time 
and to develop retreatment strategies for patients with 
RAVs at baseline. Widespread use of ultrashort DAA 
therapy will depend on the success of retreatment of 
those who have failed short-duration therapy.

Another rationale for short-duration therapy is based 
on the argument that treatment adherence decreases 
as dosing frequency increases—ie, patients are more 
compliant with a once daily pill than they are with 
regimens based on pills taken twice or three times a day.22 

Adherence also decreases as treatment duration increases. 
For example, in the SYNERGY trial,23 patients who 
received DAA therapy for 6 weeks with one to three pills a 
day showed high adherence (>95%) compared with those 
who received one pill per day for 12 weeks, as determined 
by use of the medication event-monitoring system, pill 
counting, and patient reports. However, adherence to 
a 12 week regimen, as assessed by the medication 
event-monitoring system, significantly declined between 
weeks 0–4 and 8–12 (p=0∙04).23 Outside of the clinical trial 
setting, regimens that have a shorter duration and low pill 
burden, with few adverse effects, could improve patient 
adherence. It is important to note, however, that the effect 
of shorter-duration regimens on patient adherence has 
not been further studied in real-world settings. The high 
rates of SVR observed in real-world studies7–9 suggests 
either that patients are as adherent in real-world settings 
as they are in clinical trials with 12 week therapies or that 
there is a wide margin for non-adherence, and perhaps 
even that patients are being overtreated. Further studies 
are needed to understand the interaction between 
adherence and duration and how this interaction affects 
the effectiveness of combination DAA therapy.

Some clinical trials24–33 have aimed to reduce treatment 
duration to less than 8 weeks (table). Overall, the 
proportion of patients with an SVR after 4 or 6 weeks of 
therapy was lower than that observed in large clinical 
trials of patients treated with 8 or 12 weeks of therapy. 
However, 6 weeks of sofosbuvir, velpatasvir, and 
voxilaprevir resulted in an SVR in 14 (93∙3%, 
95% CI 68∙1–99∙8) of 15 patients with HCV genotype 1 
who were treatment-naive and did not have cirrhosis.29 
These clinical trials24–33 of ultrashort-duration therapies 
had a small sample size of 6–31 patients each and only 
included patients with HCV genotype 1 infection. Larger 
studies with the new pangenotypic regimens are needed 
to determine whether 6 weeks of therapy might be 
suitable for selected subgroups of patients.28

Duration 
(weeks)

Treatment-
naive

Cirrhosis Sustained 
virological 
response (n [%])

Sofosbuvir and odalasvir (PROXY)32 6 Yes No 12 (100%)

Ledipasvir, sofosbuvir, GS-9669 (SYNERGY)27 6 Yes No 19 (95%)

Ledipasvir, sofosbuvir, GS-9451 (SYNERGY)27 6 Yes No 19 (95%)

Sofosbuvir, ledipasvir, ribavirin (ELECTRON)31 6 Yes No 17 (68%)

Sofosbuvir, velpatasvir, voxilaprevir (formerly 
GS-9857; LEPTON)29

6 Yes No 14 (93%)

Grazoprevir, elbasvir, sofosbuvir (C-SWIFT)28 6 Yes No 26 (87%)

Daclatasvir, asunaprevir, beclabuvir, sofosbuvir 
(FOURward)30

6 Yes No 8 (57%)

Sofosbuvir, velpatasvir, voxilaprevir (LEPTON)29 6 No Yes 20 (67%)

Ledipasvir, sofosbuvir, GS-9451 (SYNERGY)26 6 No Yes (48%) 20 (80%)

Grazoprevir, elbasvir, sofosbuvir (C-SWIFT)28 6 Yes Yes 16 (80%)

Sofosbuvir, velpatasvir, voxilaprevir (LEPTON)29 6 Yes Yes 13 (87%)

Ledipasvir, sofosbuvir, GS-9451 (SYNERGY)26 6 Yes Yes (40%) 18 (72%)

Ledipasvir, sofosbuvir, GS-9451 (SYNERGY)25 4 Yes No 10 (40%)

Ledipasvir, sofosbuvir, GS-9451, GS-9669 
(SYNERGY)25

4 Yes No 5 (20%)

Grazoprevir, elbasvir, sofosbuvir (C-SWIFT)28 4 Yes No 10 (32%)

Sofosbuvir, velpatasvir, voxilaprevir (LEPTON)29 4 Yes No 4 (27%)

Daclatasvir, asunaprevir, beclabuvir, sofosbuvir 
(FOURward)30

4 Yes No 4 (29%)

Sofosbuvir, ledipasvir, asunaprevir (SODAPI)33 3 Yes (50%) No 6 (100%)

Sofosbuvir, daclatasvir, simeprevir (SODAPI)33 3 Yes (67%) No 6 (100%)

Sofosbuvir, daclatasvir, asunaprevir (SODAPI)33 3 Yes (83%) No 6 (100%)

The SODAPI study was a clinical trial of response-guided therapy.

Table: Clinical trials of short-duration direct-acting antiviral regimens for patients with hepatitis C virus 
genotype 1 infection
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Although a reduction in treatment duration to less 
than 8 weeks was not possible with existing DAA drugs, 
clinical trials have identified potential predictors of an 
SVR with short-duration treatment. The SYNERGY trial25 
found that a lower viral load at baseline, young age, 
HCV genotype 1b infection, and absence of RAVs that 
confer more than 20 times resistance to therapy 
predict an improved response to short-duration therapy. 
Although on-treatment week 4 viral loads did not predict 
treatment outcome,34 preliminary viral measurements—
as early as the first or second week of therapy—might 
have some utility.35 Additionally, modelling predicted 
that a more rapid second-phase viral decline would 
facilitate treatment durations of less than 8 weeks, 
although with a carefully selected regimen.36 According 
to Perelson and Guedj,36 nucleoside analogue inhibitors, 
although powerful DAA drugs associated with improved 
treatment responses, do not produce a rapid 
second-phase decline when used alone; the addition of 
protease inhibitors improves this crucial second phase 
of viral clearance. Similarly, O’Brien and colleagues37 

reported that a patient’s sex and IFNL4 rs12979860 
genotype were associated with an SVR after 8 weeks 
of treatment with ledipasvir and sofosbuvir in the 
ION-3 study. In light of the results of ultrashort-duration 
DAA studies,24–33 development of a predictive algorithm 
that provides an individualised estimate of an SVR for a 
given baseline viral load and host characteristics could 
streamline clinical decision making.

Lau and colleagues’ response-guided therapy clinical 
trial33 showed that patients treated with a regimen based 
on three DAA drugs (NS3/4 protease inhibitor and 
dual NS5A inhibitor–NS5B nucleotide analogue), who 
exhibit an ultrarapid viral response (defined as an HCV 
RNA concentration of <500 IU/mL by the second day 
of therapy), might be treated effectively in just 3 weeks. 
This small proof-of-concept trial,33 which enrolled 
18 Chinese patients with HCV genotype 1b infection and 
without cirrhosis, suggested that short-duration therapy 
could be highly effective in a select patient population 
and that the duration of treatment needed to achieve an 
SVR was shorter than previously recognised, at least for 
some patients. Although the generalisability of these 
results was restricted because of the selective patient 
population, patients who had an ultrarapid viral response 
by day 2 of therapy and received 3 weeks of DAA 
therapy had a significantly lower mean baseline concen-
tration of HCV RNA than did those who did not 
achieve an ultrarapid viral response (6∙0 log10 IU/mL 
vs 7∙0 log10 IU/mL; p<0∙0001).33 These results suggest 
that the baseline concentration of HCV RNA should be 
used as part of a clinical algorithm to predict which 
individuals might respond favourably to short-duration 
therapy. The role of response-guided therapy has 
changed with the advent of highly effective DAA 
therapy.38 However, individualising treatment duration 
with response-guided therapy might still be beneficial if 

we are able to validate the response-guided strategy for 
the objective of reducing treatment duration and 
identifying specific populations that might benefit from 
a shorter duration of DAA therapy.38 Logistical barriers to 
doing viral testing early in the course of therapy exist, 
although it is by no means impossible. In fact, response-
guided therapy was routine at the start of hepatitis C 
care when interferon-based methods were used. 
Reintroducing response-guided therapy to what has 
been, until now, relatively straight forward combination 
DAA-based therapy might increase the complexity of 
HCV therapy, which might discourage mid-level and 
non-specialist providers (ie, those not trained in 
hepatology or infectious diseases) from treating HCV. 
This obstacle is worth considering given the relative 
shortage of HCV providers compared with the global 
disease burden. However, providers can easily learn to 
make therapeutic adjustments with proper training.39 
Some health-care systems might choose to designate and 
train personnel in these types of treatment adjustments 
if such training could save on overall cost and improve 
treatment outcomes. In the future, larger clinical trials 
might allow for validation of the surrogate markers used 
in response-guided therapy, such as baseline HCV viral 
load, which might further simplify HCV treatment.

Just as existing treatment guidelines consider certain 
patient characteristics (eg, the presence of cirrhosis, 
treatment history) in recommendations regarding 
treatment durations of 8–24 weeks,4 effective use of shorter 
durations of DAA treatment might require identification 
of the appropriate patient population. A simple, cost-
effective clinical algorithm to predict which individuals are 
likely to respond favourably to short-duration therapy 
could provide a simpler management strategy to all types 
of providers and enhance a broad global uptake of DAA 
therapy. The clinical algorithm could be based on clinical 
characteristics, such as baseline HCV RNA concentrations, 
cirrhosis status, IFNL4 genotype, absence of RAVs, sex, 
and concentrations of host cytokines. In countries where 
resources are scarce, testing at the individual level might 
not be feasible, but population data might suggest the 
most cost-effective treatment duration. For example, the 
rapid response to treatment in the study by Lau and 
colleagues33 might reflect the predominance of HCV 
genotype 1b and the low frequency of unfavourable IFNL4 
alleles among Chinese patients. If specific populations 
respond well to shortened regimens, this would provide 
opportunities to more cost-effectively and more rapidly 
escalate HCV treatment in ethnically homogeneous areas 
(eg, China and Mongolia). Data from clinical trials and 
observational cohorts will be crucial to develop and refine 
clinical algorithms to streamline treatment management 
of patients by all types of providers.

The rationale for short-duration DAA regimens has 
both strengths and limitations. Limitations include the 
complexity of treatment management, increased relapse 
rates and viral resistance, retreatment of patients who 
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relapse, and loss to follow-up. Further clinical trials 
and observational studies are needed to address these 
limitations before moving forwards with the growing 
number of new pangenotypic DAA regimens. Additionally, 
post-treatment surveillance of these DAA regimens will 
be needed. Although these limitations exist, the rationale 
cannot be ignored, including lower overall costs as result 
of fewer pills during treatment and potential increased 
adherence. Development of a simple, cost-effective clinical 
algorithm is key to implementation of short-duration 
therapy in the real-world setting.

In conclusion, shortening HCV therapy in targeted 
populations seems possible and should be further 
explored. For the treatment of all patients with chronic 
hepatitis C, newer DAAs with increased potency and a 
longer half-life need to be developed. Factors that might 
predict an SVR with ultrashort-duration combination 
therapy with DAAs need to be explored further in large 
clinical trials. Coordinated global strategies to explore 
short-duration therapy for hepatitis C are warranted to 
escalate HCV care worldwide.
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