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In The Lancet Infectious Diseases, Anita Kohli and
colleagues report the results of a single-centre,
open-label cohort, phase 2a trial of a ledipasvir plus
sofosbuvir ﬁxed-dose combination (FDC) for adult
patients with genotype 4 hepatitis C virus (HCV).1
The primary endpoint was the proportion of patients
achieving a sustained viral response at 12 weeks after
the termination of study drugs (SVR12). They enrolled
21 patients, including 13 [62%] who were treatment
naive and eight [38%] who were interferon treatmentexperienced, to receive ledipasvir plus sofosbuvir for
12 weeks. Patients previously treated with a direct
acting antiviral, patients with decompensated cirrhosis,
and patients with co-infections (eg, HIV or hepatitis
B virus) were excluded. Most patients (12 [57%] of
21 individuals) had early stage ﬁbrosis (F0–F2), with
only a third of patients (seven of 21 individuals)
having compensated cirrhosis. SVR12 was achieved
by 95% of patients (95% CI 76–100). The only patient
who did not achieve SVR12 was deemed to be noncompliant. The safety proﬁle of the FDC in this study
is similar to those seen in studies of patients with HCV
genotype 1.2–4 Viraemia was rapidly reduced in these
patients, with 95% having undetectable HCV RNA by
week 4 of treatment according to the Roche assay (with
a lower limit of quantiﬁcation of 43 IU/mL). However,
guidelines recommend use of an assay with a lower
limit of quantiﬁcation of 25 IU/mL or lower; thus, based
on this study, 71% of patients achieved the lower limit
of quantiﬁcation of less than 12 IU/mL. These results in
patients with HCV genotype 4 are promising in view of
the eﬃcacy and safety data.
Although this is a proof-of-concept study with a high
proportion of patients achieving SVR12, the results of
the study have restricted applicability. The population
studied was mostly treatment-naive patients with early
staged ﬁbrosis (F0–2). The highest priority patients,
those with advanced ﬁbrosis or compensated cirrhosis
(F3 and F4),5 were represented by 43% of patients in the
study, and patients with co-infections were excluded.1
Additionally, the investigators used a Fibrosure test
plus aspartate aminotransferase-to-platelet to assess
ﬁbrosis; however, there are substantial limitations to this
approach. One major limitation is its lower speciﬁcity
in the diﬀerentiation of F0–1 from F2. Therefore, the

investigators grouped these patients together as F0–2.
Reporting of the number of patients with mild ﬁbrosis
(F1) and possible moderate ﬁbrosis (F2) would have
been beneﬁcial.6 Additionally, genotyping for the IL28B
polymorphism was not done. A previous study,7 which
contained 182 patients with HCV genotype 4 who
were treatment naive, examined the predictive value
of IL28B polymorphisms and treatment outcomes—ie,
SVR. Patients were treated with pegylated interferon
and ribavirin for 48 weeks and the patient population
included patients with ﬁbrosis stage 0–2 (55%) and
3–4 (45%), in accordance with the Metavir scoring
system. The results of this study7 showed that IL28B
polymorphisms strongly predict virological response in
patients with HCV genotype 4. IL28B genotyping would
have been useful data to collect, although polymorphisms
probably would not have aﬀected the results.
Existing recommendations for treatment of HCV
genotype 4 include the ledipasvir plus sofosbuvir FDC for
12 weeks based on the preliminary data from this trial;1
the combination of paritaprevir, ritonavir, or ombitasvir
with ribavirin for 12 weeks based on preliminary results
of the PEARL-I trial;8 or sofosbuvir plus ribavirin for 24
weeks based on several other studies.9–11 The proportion
of patients achieving SVR12 in the PEARL-I trial was
higher in the group treated with ribavirin (100%) than in
the group without ribavirin (90%), which suggests that
ribavirin should be added to the regimen.8 The studies
of sofosbuvir plus ribavirin showed that 24 weeks
of treatment led to increased numbers of patients
achieving SVR12 (92–100%) compared with 12 weeks
of treatment (79–84%); therefore suggesting that
24 weeks of treatment should be used.9,10 These results
are similar to those of Kohli and colleagues’ study, with
overall SVR between 92–100%.
The advantages of treatment with the ledipasvir
plus sofosbuvir FDC for patients with HCV genotype 4
compared with other recommended regimens include
the short treatment duration (12 weeks), simple dosing
(one pill per day), and the fact that ribavirin is not
needed. Further studies of the ledipasvir plus sofosbuvir
FDC for patients with HCV genotype 4 should include
patients with co-infections, increased numbers of
patients with advanced disease (Metavir scores of F3 or
F4), and transplant patients.

www.thelancet.com/infection Published online July 15, 2015 http://dx.doi.org/10.1016/S1473-3099(15)00223-6

George Post/Science Photo Library

Ledipasvir–sofosbuvir for hepatitis C genotype 4 infection

Lancet Infect Dis 2015
Published Online
July 15, 2015
http://dx.doi.org/10.1016/
S1473-3099(15)00223-6
See Online/Articles
http://dx.doi.org/10.1016/
S1473-3099(15)00157-7

1

Comment

Michael A Smith, *Rima A Mohammad
University of the Sciences in Philadelphia, Philadelphia College of
Pharmacy, Philadelphia, PA, USA (MAS); and University of
Michigan College of Pharmacy, UMHS Pharmacy Services,
Ann Arbor, MI 48109-2054, USA (RAM)
rimam@umich.edu
1

2
3

4

5
6

2

Kohli A, Kapoor R, Sims Z, et al. Ledipasvir and sofosbuvir for hepatitis C
genotype 4: a proof-of-concept, single-centre, open-label phase 2a cohort
study. Lancet Infect Dis 2015; poublished online July 15. http://dx.doi.
org/10.1016/S1473-3099(15)70141-6.
Afdhal N, Zeuzem S, Kwo P, et al. Ledipasvir and sofosbuvir for untreated
HCV genotype 1 infection. N Engl J Med 2014; 370: 1889–98.
Afdhal N, Reddy KR, Nelson DR, et al. Ledipasvir and sofosbuvir for
previously treated HCV genotype 1 infection. N Engl J Med 2014;
370: 1483–93.
Kowdley KV, Gordon SC, Reddy KR, et al. Ledipasvir and sofosbuvir for 8 or
12 weeks for chronic HCV without cirrhosis. N Engl J Med 2014;
370: 1879–88.
AASLD, IDSA, IAS-USA. Recommendations for testing, managing, and
treating hepatitis C. http://www.hcvguidelines.org (accessed April 1, 2015).
Rossi E, Adams L, Prins A, et al. Validation of the FibroTest biochemical
markers score in assessing liver ﬁbrosis in hepatitis C patients.
Clin Chem 2003; 49: 450–54.

7

8

9

10

11

Antaki N, Bibert S, Kebbewar K, et al. IL28B polymorphisms predict
response to therapy among chronic hepatitis C patients with HCV
genotype 4. J Viral Hepat 2013; 20: 59–64.
Pol S, Reddy KR, Baykal T et al. Interferon-free regimens of ombitasvir and
ABT-450/r with or without ribavirin in patients with HCV genotype 4
infection: PEARL-I study results. 65th Annual Meeting of the American
Association for the Study of Liver Diseases (AASLD); Nov 7–11, 2014;
Boston, MA. Abstract 1928.
Ruane PJ AD, Meshrekey R, Riad J, et al. Sofosbuvir plus ribavirin, an
interferon-free regimen, in the treatment of treatment naive and
treatment experienced patients wtih chronic genotype 4 HCV infection.
49th Annual Meeting of the European Association for the Study of the
Liver; London, UK; April 9–13, 2014. Abstract P1243.
Esmat GE, Shiha G, Omar FR et al. Sofosbuvir plus ribavirin in the treatment
of Egyptian patients with chronic genotype 4 HCV infection. 65th Annual
Meeting of the American Association for the Study of Liver Diseases
(AASLD) 2014; Nov 7–11, 2014; Boston, MA. Abstract 959.
Molina JM, Orkin C, Iser DM, et al. All-oral therapy with sofosbuvir plus
ribavirin for the treatment of HCV genotypes 1, 2, 3 and 4 infection in
patients co-infected with HIV (PHOTON-2). 20th International AIDS
Conference 2014; July 20–25, 2014; Melbourne, Australia. Abstract
MOAB0105LB.

www.thelancet.com/infection Published online July 15, 2015 http://dx.doi.org/10.1016/S1473-3099(15)00223-6

