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C hronic hepatitis C virus (HCV) infection is an 
important cause of morbidity, mortality, and 
healthcare costs in the United States. According 

to the CDC, approximately 2.7 to 3.2 million Americans 
have a chronic HCV infection.1,2 Estimates made prior to 
the availability of direct-acting antivirals (DAAs) predicted 
that the death rate from HCV-related complications would 
double between 2010 and 2019 in the United States. Fur-
ther, estimates suggested that the total direct costs of man-
aging HCV-related liver disease would reach $6.5 billion to 
$13.6 billion in the same time frame.3 

The management of HCV has evolved as the seriousness 
of long-term sequelae of HCV has become recognized, and 
in parallel with advancements in therapy. As a result of un-
derdiagnosis, and with the limitations of previous therapies 
that used interferon-based regimens, fewer than 6% of indi-
viduals with HCV infection ultimately achieved a sustained 
virologic response (SVR) in real-world clinical practice.2 

For more than 2 decades, recombinant interferon-α was 
the backbone of treatment for HCV infection.4 Pegylation of 
interferon, used together with other antiviral drugs, resulted 
in an incremental improvement in efficacy. Furthermore, in-
terferon-based therapy is only initiated in about one-third of 
patients who are potential candidates for treatment because of 
adverse drug events and patient comorbidities.5 Even among 
patients who undergo treatment, with side effects, treatment 
duration, and complexity, there are limited real-world treat-
ment completion rates, and thus, limited attainment of SVR.4,6

Sofosbuvir (SOF), a nucleotide analog HCV nonstructural 
protein 5B polymerase inhibitor, has been developed for use in 
combination with peginterferon and ribavirin (RBV) for geno-
types 1 or 4, and in an interferon-α–free regimen with RBV for 
genotypes 2 and 3.7 It may also be combined with simeprevir 
for HCV genotype 1.8,9 Peginterferon-free and RBV-free regi-
mens are now approved. A regimen that has been approved 
for broad use includes ledipasvir (LDV), a novel nonstruc-
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ABSTRACT

Objectives: Studies of hepatitis C virus (HCV) regimens have 
documented substantially reduced effectiveness in sustained 
virologic response (SVR) in the context of real-world clinical prac-
tice compared with clinical trials. Real-world and clinical trial SVR 
and cost-per-SVR data have not been reported for the all-oral, 
peginterferon-free and ribavirin (RBV)-free ledipasvir/sofosbuvir 
(LDV/SOF) regimen. Our objective was to compare the rates of 
SVR achievement and cost per SVR between pooled data from 
clinical studies of LDV/SOF and from real-world clinical practice. 

Methods: Data were derived from the Hepatitis C Therapeutic 
Registry and Research Network (HCV-TARGET), a real-world, 
multicenter, prospective, observational study; and from the TRIO 
Network, a retrospective database of HCV-treated patients. The 
1-year cost per SVR was calculated as the total cost of an SVR 
([cost of treatment regimen, adverse events, and monitoring 
costs] per SVR) during the first year of treatment.

Results: After 12 weeks, the SVR rates obtained in real-world 
studies ranged from 94% to 98%, comparing favorably with the 
SVRs achieved in the ION-1 and ION-3 trials (94% and 95%-99% 
with 8 and 12 weeks of RBV-free therapy, respectively). A single 
SVR, on average, cost $84,989 among patients enrolled in the 
ION-3 trial, with higher costs ($101,204) among patients with com-
pensated cirrhosis compared with noncirrhotic patients ($81,668). 
In the pooled TARGET/TRIO population, the average cost of an 
SVR was $84,770, with costs of $101,380 and $81,368 in patients 
with compensated cirrhosis and patients without cirrhosis, 
respectively.

Conclusions: Unlike the results obtained with prior HCV regi-
mens, this study suggests that similar SVR rates are achieved 
with LDV/SOF in clinical trial–based studies and real-world stud-
ies. Further, achieving an SVR in real-world clinical practice was 
not associated with excess costs.
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tural protein 5A inhibitor, combined with 
SOF. LDV/SOF has demonstrated efficacy 
in clinical trials and is approved for use in 
HCV genotypes 1, 4, 5, and 6.10 LDV/SOF 
has a high barrier to resistance, improved 
tolerability compared with conventional 
regimens, and with once-daily dosing, con-
siderably reduced treatment complexity.11,12 

In ION-1, a pivotal clinical trial of 
LDV/SOF in HCV genotype 1, 870 previ-
ously untreated patients with and without cirrhosis were 
randomly allocated to LDV/SOF or LDV/SOF plus RBV 
for 12 or 24 weeks.12 The study demonstrated that LDV/
SOF was highly efficacious in patients with HCV genotype 
1 infection, with SVR rates between 97% and 99%. In ad-
dition, in ION-3, 647 previously untreated patients with 
noncirrhotic HCV genotype 1 infection were randomly 
assigned to treatment with LDV/SOF for 8 weeks, LDV/
SOF plus RBV for 8 weeks, or LDV/SOF for 12 weeks.13 
Treatment with LDV/SOF resulted in rates of SVR be-
tween 93% and 95%. In addition, a post hoc analysis of the 
ION-1 and ION-3 trial data provided guidance on the use 
of the LDV/SOF 8-week regimen in noncirrhotic HCV 
genotype 1 patients who were treatment-naïve and had a 
baseline HCV RNA <6 million IU/mL.12,13

Although efficacy results derived from clinical trials are 
the gold standard in evaluating the effects of treatments, 
they are conducted under necessarily controlled settings 
and may not be generalizable across real-world settings. 
Consequently, as new regimens are approved, it is critical to 
assess their effectiveness in real-world settings, where con-
ditions differ significantly from the rigorously controlled 
context of clinical trials. The potential differential in effec-
tiveness, depending on setting, is illustrated by recent anal-
yses of bocepravir/telapravir therapy, in which therapy in 
the real-world setting was consistently associated with sig-
nificant rates of premature discontinuation and SVR rates 
substantially below those seen in clinical trials.14-16 

Previous studies have suggested that treatment of pa-
tients infected with HCV genotype 1 with all-oral LDV/
SOF regimens is cost-effective.17-19 Further, a health eco-
nomic study performed from a third-party payer perspec-
tive suggested that an all-oral LDV/SOF regimen was 
associated with more favorable short- and long-term 
health economic outcomes compared with conventional 
therapies, and with no treatment among patients with 
HCV-1 and mono infection with different levels of treat-
ment experience and different levels of cirrhosis.20 The 
present analysis is intended to further examine the real-
world effectiveness and cost-effectiveness associated with 

LDV/SOF—currently the most commonly used all-oral 
DAA regimen for HCV genotype 1.

METHODS
Patient Populations

Data for this analysis were derived from 2 real-world 
studies. The Hepatitis C Therapeutic Registry and Re-
search Network (HCV-TARGET) study was a multicenter, 
prospective, observational study evaluating treatment 
outcomes in a real-world cohort of patients with chron-
ic HCV genotype 1 who were treated with LDV/SOF 
with or without RBV.21 In this longitudinal, observa-
tional study, which included patients from academic (n 
= 44) and community (n = 17) medical centers in North 
America and Europe, the selection of HCV treatment 
regimen was made by the patient’s healthcare provider 
and administered per local standards of care. After ex-
cluding patients lost to follow-up, the study enrolled 1270 
patients, of whom 154 received 8 weeks of therapy and 
627 received 12 weeks of therapy with LDV/SOF (Table 
1). Demographic, clinical, adverse events (AEs), and viro-
logic data were collected from medical records throughout 
treatment and during posttreatment follow-up, and were 
monitored systematically for completeness and accuracy.

The TRIO study obtained data through Trio Health’s 
Innervation Platform, a cloud-based disease-management 
platform, and directly from multiple specialty pharma-
cies.22 Data were collected for 895 treatment-naïve patients 
with noncirrhotic genotype 1 HCV who initiated 8 or 12 
weeks of LDV/SOF between October 2014 and March 
2015.23 Sixty-two percent of patients were treated in com-
munity practices; the remainder were treated at academic 
centers (Table 1). SVR was determined by intent-to-treat 
analysis and 95% CIs were calculated.

Comparator data were derived from ION-1 and ION-3. 
ION-1 was a phase 3, open-label study of previously un-
treated patients with chronic HCV genotype 1 infection; 
patients were randomly allocated to LDV/SOF or LDV/
SOF plus RBV for 12 or 24 weeks.12 The LDV/SOF 12-

Take-Away Points
These analyses demonstrate the differences between clinical trial outcomes (ie, con-
trolled environment) and real-world outcomes (uncontrolled) with regard to the all-
oral direct-acting antiviral regimen, ledipasvir/sofobuvir. 

n	 	 Data confirm the generalizability and predictability of sustained virologic re-
sponses (SVRs) and cost per SVR. 

n	 	 Real-world cost per SVR are not associated with excess treatment costs. 

n	 	 Greater use of the 8-week regimen in noncirrhotic, treatment-naïve patients with 
viral load <6 million IU/mL would likely result in increased treatment efficiency.
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week regimen resulted in an SVR rate of 99% (95% CI, 96-
100). ION-3 was a phase 3, open-label study in which 647 
treatment-naïve patients with noncirrhotic HCV genotype 
1 infection were randomly allocated to receive LDV/SOF 
for 8 weeks, LDV/SOF plus RBV for 8 weeks, or LDV/
SOF for 12 weeks; the primary end point of this study was 
SVR at 12 weeks after the end of therapy.13 In this study, the 
rate of SVR was 94% (95% CI, 90-97) with 8 weeks of LDV/
SOF and 95% (95% CI, 92-98) with 12 weeks of LDV/SOF.

Cost Inputs
Cost inputs were based on those identified in a cost-

effectiveness study of LDV/SOF in patients with chronic 
HCV genotype 1 infection.20 Briefly, a decision-analytic 
Markov model, previously published and validated, was 
used to model a cohort of genotype 1 treatment-naïve pa-
tients for a 1-year period.20 Costs were sourced from real-
life retrospective data or from publicly available costing 
sources. Costs related to HCV, including drug acquisition, 
monitoring, AEs, and health-state costs, were calculated 
in 2015 US dollars (inflated using the medical care com-
ponent of the Consumer Price Index,24 where necessary). 

The costs of drug acquisitions were calculated using the 
indicated dosing, the duration of therapy, and unit drug 
costs. Monitoring-resource use from the American As-
sociation for the Study of Liver Diseases monitoring 
guidelines, consensus from a national panel of hepatolo-
gists, and unit costs were used as the basis for calculating 
monitoring costs. Unit costs were derived from the 2014 
Resource-Based Relative Value Scale (RBRVS).25

Total monitoring costs over the treatment period were 
then aggregated from the weekly totals and treatment du-
ration (including early discontinuation). AE costs were 
calculated based on the incidence of each event and the 
pharmacy costs and office visits for the management of 
each event. These pharmacy costs were based on drug 
treatment algorithms (validated by the national panel of 
hepatologists) and the wholesale acquisition costs.26 All 
AEs were assumed to be associated with 1 office visit with 
both a doctor and a nurse. Office visit costs were sourced 
from the RBRVS. Cost per SVR was calculated as the to-
tal cost of an SVR during the first year of treatment (cost 
of the treatment regimen + cost of AEs + monitoring costs) 
divided by the SVR rate.

n	 Table 1. Demographics of Populations Included in the Present Analyses

Real-World Studies Pivotal Clinical Trials

HCV-TARGET TRIO ION-1a ION-3

LDV/SOF
8 weeks
(n = 154)

LDV/SOF
12 weeks
(n = 627)

LDV/SOF
8 weeks
(n = 263)

LDV/SOF ± RBV
12 weeks
(n = 632)

LDV/SOF
12 weeks
(n = 214)

LDV/SOF
8 weeks
(n = 215)

LDV/SOF
12 weeks
(n = 216)

Age, years: mean (range) 58 (19-84) 60 (21-87) 57 (18-84) 60 (19-89) 52 (18-75) 53 (22-75) 53 (20-71)

Male, n (%) 70 (46) 367 (59) 121 (46) 363 (56) 127 (59) 130 (60) 128 (59)

Race, n (%)

  Caucasian 116 (75) 441 (70) 152 (58) 308 (48) 187 (87) 164 (76) 167 (77)

  Black 34 (22) 136 (22) 39 (15) 118 (19) 24 (11) 45 (21) 42 (19)

  Other/unknown 4 (3) 50 (8) 72 (27) 206 (33) 2 (1) 6 (3) 7 (3)

Genotype, n (%)

  1a 101 (66) 406 (65) 180 (69) 429 (68) 144 (67) 171 (80) 172 (80)

  1b 45 (29) 176 (28) 72 (27) 175 (27) 66 (31) 43 (20) 44 (20)

  1 otherb 8 (5) 45 (7) 11 (4) 28 (5) 4 (2) 1 (<1) 0

Treatment status, n (%)

  Naïve 146 (95) 312 (50) 263 (100) 632 (100) 214 (100) 215 (100) 216 (100)

  Experienced 6 (4) 252 (40) 0 0 0 0 0

  DAA-experienced 2 (1) 63 (10) 0 0 0 0 0

Cirrhosis, n (%) 3 (2) 183 (29) 0 0 34 (16) 0 0

Decompensated, n (%) 3 (2) 56 (9) 0 0 0 0 0

DAA, direct-acting antiviral; HCV, hepatitis C virus; HCV-TARGET, Hepatitis C Therapeutic Registry and Research Network; LDV, ledipasvir; RBV, 
ribavirin; SOF, sofosbuvir; TRIO, TRIO Network analysis. 
a12-week data only. 
bMixed or unknown.
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RESULTS

Baseline demographics of patients enrolled in these 
studies are summarized in Table 1.

Comparison of SVR Rates in ION-1/ION-3 and Real-
World Clinical Studies

SVR rates in HCV-TARGET and TRIO exceeded 94% 
across all subgroups measured (Table 2). Among patients 
infected with HCV genotype 1a or 1b, there was little dif-
ference in SVR rate between those who were managed 
with an 8-week or 12-week regimen (Table 2 [A and B]). 
The rates obtained in these real-world studies were consis-
tent with the rates achieved in ION-1 and ION-3. 

Cost per SVR in ION-1/ION-3 and Real-World Clini-
cal Studies

Table 3 (A-C) presents the cost per SVR obtained in 
ION-1/ION-3, HCV-TARGET, TRIO, and the pooled 

TARGET/TRIO population. It was estimated that each 
SVR, on average, cost $84,989 among patients enrolled 
in ION-1/ION-3, with higher costs ($101,204) among 
patients with compensated cirrhosis compared with pa-
tients without cirrhosis ($81,668). Similar costs and pat-
terns were seen in HCV-TARGET, TRIO, and the pooled 
TARGET/TRIO populations. In the latter population, 
the average cost of an SVR was $84,770, with costs of 
$101,380 and $81,368 in patients with compensated cir-
rhosis and patients without cirrhosis, respectively.

DISCUSSION
Second-generation (all-oral) DAAs, such as LDV/SOF, 

have been demonstrated in clinical trials to have high effica-
cy and an acceptable safety profile, combined with a simple 
treatment strategy. Further, data suggest that the peginter-
feron-free and RBV-free regimen, LDV/SOF, is associated 
with improvements in patient-reported outcomes and posi-

n	 Table 2. SVR Rates in HCV-TARGET/TRIO (real-world clinical studies)

A. SVR rates in patients infected with genotype 1a

LDV/SOF 8 Weeks LDV/SOF 12 Weeks

Study Patients N With SVR, n With SVR, % Study Patients N With SVR, n With SVR, %

HCV-
TARGET 

Without 
cirrhosis

101 98 97.4
HCV-
TARGET 

All patients 406 393 96.8

Without cirrhosis 251 243 96.8

With cirrhosis 155 150 96.8

TRIO 
Without 
cirrhosis

180 173 96.1 TRIO

All patients 429 406 94.6

Without cirrhosis 429 406 94.6

With cirrhosis N/A N/A N/A

Total 
Without 
cirrhosis

281 271 96.4 Total 

All patients 835 799 95.7

Without cirrhosis 680 649 95.4

With cirrhosis 155 150 96.8

B. SVR rates in patients infected with genotype 1b

LDV/SOF 8 Weeks LDV/SOF 12 Weeks

Study Patients N  With SVR, n With SVR, % Study Patients N With SVR, n With SVR, %

HCV-
TARGET 

Without 
cirrhosis

53 52 97.4
HCV-
TARGET 

All patients 221 214 96.8

Without cirrhosis 137 132 96.8

With cirrhosis 84 82 96.8

TRIO 
Without 
cirrhosis

72 68 94.4 TRIO

All patients 175 172 98.3

Without cirrhosis 175 172 98.3

With cirrhosis N/A N/A N/A

Total 
Without 
cirrhosis

125 120 95.7 Total 

All patients 396 386 97.5

Without cirrhosis 312 304 97.6

With cirrhosis 84 82 96.8

HCV indicates hepatitis C virus; HCV-TARGET, Hepatitis C Therapeutic Registry and Research Network; LDV, ledipasvir; N/A, not applicable; RBV, 
ribavirin; SOF, sofosbuvir; SVR, sustained virologic response; TRIO, TRIO Network analysis. 
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tive patient experiences during treatment and after SVR.19 
However, few comparisons have been made between clinical 
trial and real-world outcomes with this regimen.

Clinical-trial patients are selected using strict criteria 
and are closely monitored throughout treatment. Data sug-
gest that there is a significant decrement in performance of 
conventional regimens in real-world clinical practice. Ran-
domized, controlled clinical trials have demonstrated SVR 
rates for peginterferon and RBV regimens ranging from 
54% to 63%27; however, a study conducted in urban minor-
ity patients, in which 255 patients were treated, showed an 
SVR of 14% in genotype 1 patients and 37% in genotype 
2/3 patients, with significant differences in academic and 
community centers.27 Similarly, SVR rates with telapra-
vir- or bocepravir-based regimens, in combination with 
peginterferon and RBV, are lower in real-world clinical 
practice.14 In one study utilizing records from the North-
ern California Kaiser Permanente Medical Care Program, 
SVR was achieved in 56% of patients who received a tel-
apravir-based regimen and in 53% of those who received a 
bocepravir-based regimen.14 In this context, the SVR rates 
achieved in real-world clinical practice were lower than 
the 59% to 75% rates seen in clinical trials.28-31 

The difference between efficacy rates reported from 
clinical trials and the effectiveness rates reported from the 
real-world setting of HCV treatment regimens has been 
attributed to several factors. The most important reason 
for the discrepancy is likely to be the side-effect profile of 
these regimens. In the Kaiser Permanente study, side ef-
fects resulted in premature discontinuation of 16% of the 
cohort, which was substantially higher than the 2% rate 
seen in the Serine Protease Inhibitor Therapy (SPRINT)-2 
trial of bocepravir.30 The complexity of treatment man-
agement in real-world clinical practice with peginter-
feron- and RBV-based regimens may also contribute to 
suboptimal SVR rates in clinical practice. 

Both clinical trials and real-world clinical studies of 
LDV/SOF have demonstrated a low rate of discontinua-
tion due to AEs.21,23,32,33 In ION-3, for example, AEs were 
infrequent among patients who received LDV/SOF 
without concomitant RBV; no patients in any arm of this 
study discontinued treatment prematurely due to a related 
AE.13 Fatigue, headache, and nausea were the most com-
mon AEs and were clearly manageable for all patients in 
this study. Similar results were seen in HCV-TARGET 
and TRIO.21,23 In both, serious AEs were infrequent, with 
few patients discontinuing therapy. 

These data support the interactions between viral eradi-
cation, low side-effect profile, and improvement in patient-
reported outcomes. Substantial data suggest that treatment 

n	 Table 3. Estimated Costs per SVRa in Real-World 
and Clinical Studiesb

A. ION-1 and ION-3 (pooled)

Cost per SVR
LDV/SOF 
8 Weeks

LDV/SOF 
12 Weeks

Noncirrhotic patients

Genotype 1b $66,764 $98,230

Genotype 1a $70,122 $101,713

Cost per SVR $81,668

Compensated cirrhosis

Genotype 1b N/A $100,694

Genotype 1a N/A $101,444

Cost per SVR $101,204

Average cost per SVR, all patients $84,989

B. HCV-TARGET

Cost per SVR
LDV/SOF 
8 Weeks

LDV/SOF 
12 Weeks

Noncirrhotic patients

Genotype 1b $67,359 $100,288

Genotype 1a $67,359 $100,288

Cost per SVR $80,531

Compensated cirrhosis

Genotype 1b N/A  $101,380

Genotype 1a N/A $101,380

Cost per SVR $101,380

Average cost per SVR, all patients $84,075

C. TRIO

Cost per SVR
LDV/SOF 
8 Weeks

LDV/SOF 
12 Weeks

Genotype 1b $69,623 $98,709

Genotype 1a $68,330 $102,702

Average cost per SVR, all patients $81,816

D. TARGET and TRIO (pooled)

Cost per SVR
LDV/SOF 
8 Weeks

LDV/SOF 
12 Weeks

Noncirrhotic patients

Genotype 1b $68,646 $99,396

Genotype 1a $68,079 $101,798

Cost per SVR $81,368

Compensated cirrhosis

Genotype 1b N/A $101,380

Genotype 1a N/A $101,380

Cost per SVR $101,380

Average cost per SVR, all patients $84,770

HCV indicates hepatitis C virus; HCV-TARGET, Hepatitis C Therapeutic 
Registry and Research Network; LDV, ledipasvir; N/A, not applicable; 
RBV, ribavirin; SOF, sofosbuvir; SVR, sustained virologic response; 
TRIO, TRIO Network analysis. 
aSustained virologic response 12 weeks after completion of therapy. 
bIn accordance with FDA labeling, treatment-naïve patients without cirrho-
sis received either LDV/SOF for 8 weeks (those with a viral load <6 million 
IU/mL) or LDV/SOF 12 weeks (those with a viral load >6 million IU/mL) 
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regimens that cause impairments in health-related quality 
of life and other patient-reported outcomes (eg, fatigue, 
work productivity) may result in differences between ef-
ficacy and effectiveness. In contrast to interferon-based 
regimens, LDV/SOF has been shown to improve patient-
reported outcomes during treatment, potentially enhanc-
ing adherence to the treatment regimen and, therefore, 
reducing the gap between efficacy and effectiveness.34,35 This 
concept is supported by real-world data from TRIO and 
HCV-TARGET, indicating that SVR rates in this setting 
are similar to those reported for clinical trials.

In addition, 51% and 59% of patients in TRIO and 
HCV-TARGET, respectively, who could have qualified 
for 8-week treatment with LDV/SOF, received a 12-week 
regimen.21,23 These data may indicate potential underuti-
lization of the 8-week regimen. In this context, appropriate 
use of the 8-week regimen in noncirrhotic, treatment-na-
ïve patients with viral load <6 million IU/mL may further 
improve cost per SVR associated with LDV/SOF.

These data are supported by additional real-world stud-
ies. A study conducted by Backus and colleagues evalu-
ated outcomes with LDV/SOF, with or without RBV, in 
treatment-naïve patients infected with HCV genotype 
1 who were managed in the US Department of Veterans 
Affairs with LDV/SOF (n = 3763) or LDV/SOF + RBV 
(n = 602).32 Overall, more than 90% of patients in this dif-
ficult-to-treat population experienced an SVR; rates were 
similar between LDV/SOF and LDV/SOF plus RBV in 
key subpopulations, including African Americans, Cau-
casians, and patients with Fibrosis-4 scores ≤3.25 or >3.25. 
Only 3.6% of patients discontinued treatment before 8 
weeks, contributing to the overall positive outcome of the 
study. Another trial evaluated the real-world effectiveness 
of 8 weeks of LDV/SOF.33 This study included 103 patients 
treated at a single center; SVR was measured after 12 weeks 
of follow-up. No patients in this study received RBV, and 
all were noncirrhotic. In this study, the rate of SVR after 12 
weeks was 100%. Only 3.9% of patients were nonadherent 
to treatment, and no AEs led to treatment discontinuation.

Limitations
The study has several limitations, mainly related to the 

exclusion of patients with advanced cirrhosis from clini-
cal trials (included in the exclusionary criteria for ION-
1 and ION-3) and very few such patients treated in the 
real-world setting. Second, there are some differences in 
the clinico-demographic profile of patients included in 
the clinical trials versus in the real-world setting. Despite 
these differences, however, it is important to note that 
SVR rates and cost-effectiveness remain similar between 

those reported from clinical trials and from the real-world 
setting of clinical practice. Lastly, this study only exam-
ines short-term economic outcomes (ie, cost per SVR). 
Future studies are required to examine the impact of treat-
ment with LDV/SOF in real-world settings using quality-
adjusted life expectancy over a longer time horizon.

CONCLUSIONS
To our knowledge, this study is the first to show the 

cost-effectiveness of new interferon-free LDV/SOF regi-
mens in the real-world setting. Our data suggest that cost 
per SVR is similar between clinical trials and real-world 
clinical practice among treatment-naïve patients infected 
with HCV genotype 1. Given that SVR rates are quite 
favorable for 8-week regimens of LDV/SOF in real-world 
clinical practice, the appropriate use of this shorter regi-
men may further enhance cost per SVR rates. Finally, the 
data support the economic value of interferon-free regi-
mens relative to interferon-containing regimens in both 
the clinical trial setting and real-world clinical practice.34

Author Affiliations: Department of Medicine, Center for Liver Dis-
eases, Inova Fairfax Hospital (ZMY), Falls Church, VA; Betty and Guy 
Beatty Center for Integrated Research, Inova Health System (ZMY), Falls 
Church, VA; University of Florida College of Pharmacy (HP), Gaines-
ville, FL; Henry Ford Hospital (SCG, AA), Detroit, MI; Independent 
medical writer (JRF), New Paltz, NY; Icahn School of Medicine at Mount 
Sinai (DD), New York, NY; University of California, Los Angeles (SS), 
Los Angeles, CA.

Source of Funding: This study was funded by Gilead Sciences, Inc, 
Foster City, CA.

Author Disclosures: Dr Younossi has received unrelated grant/re-
search support from AbbVie Pharmaceuticals, Bristol-Myers Squibb 
(BMS), and Gilead Pharmaceuticals. He is also a consultant/adviser for 
AbbVie Pharmaceuticals, BMS, Intercept, Gilead Pharmaceuticals, and 
GSK. Dr Gordon has received grant/research support from AbbVie 
Pharmaceuticals, BMS, Conatus, CymaBay, Exalenz, Gilead Pharmaceu-
ticals, Intercept Pharmaceuticals, and Merck. He is also a consultant/
adviser for AbbVie Pharmaceuticals, BMS, Intercept, CVS Caremark, 
Gilead Pharmaceuticals, and Merck; and has done speaking/teaching 
engagements for Gilead and Intercept. Dr Park received a grant from Gil-
ead Science and has attended meetings by the American Association for 
the Study of Liver Disease, partially funded by Gilead. Dr Ahmed is a 
consultant for Gilead, AbbVie, and Janssen; he has also received a grant 
from Gilead. Dr Dieterich is a consultant for Gilead, BMS, AbbVie, Mer-
ck, and Janssen, and has received honoraria and lecture fees for speaking 
at the invitation of a commercial sponsor. Dr Saab is a consultant for 
BMS, Gilead, Merck, and AbbVie, and has received honoraria and lec-
ture fees for speaking at the invitation of a commercial sponsor; he has 
grants pending from Merck and Gilead. Mr Ferguson reports no relation-
ship or financial interest with any entity that would pose a conflict of 
interest with the subject matter of this article. 

Authorship Information: Concept and design (ZMY, SCG, HP, AA, 
SS); acquisition of data (AA); analysis and interpretation of data (ZMY, 
SCG, HP, AA, DD, SS); drafting of the manuscript (ZMY, JRF, AA); criti-
cal revision of the manuscript for important intellectual content (ZMY, 
JRF, SCG, HP, AA, DD, SS); obtaining funding (HP); administrative, 
technical, or logistic support (JRF); and supervision (ZMY).

Address correspondence to: Zobair Younossi, MD, MPH, Beatty Cen-
ter for Integrated Research, 3300 Gallows Road, Falls Church, VA 22042. 
E-mail: zobair.younossi@inova.org.



Ledipasvir/Sofosbuvir: Real-World Outcomes

VOL. 22, SPECIAL ISSUE NO. 6 n THE AMERICAN JOURNAL OF MANAGED CARE n	 SP211

REFERENCES
1. Division of Viral Hepatitis and National Center for HIV/AIDS, Viral 
Hepatitis, STD, and TB Prevention. Hepatitis C FAQs for health profes-
sionals. CDC website. http://www.cdc.gov/hepatitis/hcv/hcvfaq.htm. 
Updated March 11, 2016. Accessed April 2016.
2. Holmberg SD, Spradling PR, Moorman AC, Denniston MM. Hepatitis 
C in the United States. N Engl J Med. 2013;368(20):1859-1861. doi: 
1056/NEJMp1302973.
3. Wong JB, McQuillan GM, McHutchison JG, Poynard T. Estimating 
future hepatitis C morbidity, mortality, and costs in the United States. 
Am J Public Health. 2000;90(10):1562-1569.
4. Heim MH. 25 years of interferon-based treatment of chronic hepa-
titis C: an epoch coming to an end. Nat Rev Immunol. 2013;13(7):535-
542. doi: 10.1038/nri3463.
5. Stepanova M, Kanwal F, El-Serag HB, Younossi ZM. Insurance status 
and treatment candidacy of hepatitis C patients: analysis of popula-
tion-based data from the United States. Hepatology. 2011;53(3):737-
745. doi: 10.1002/hep.24131.
6. de Mattos AZ, de Almeida PR, Tovo CV, de Mattos AA. Pegylated 
interferon and ribavirin in real life: efficacy versus effectiveness. Hepa-
tology. 2010;52(5):1867. doi: 10.1002/hep.23824.
7. Sovaldi (sofosbuvir) tablets [package insert]. Foster City, CA: Gilead 
Sciences, Inc; 2015..
8. Forns X, Lawitz E, Zeuzem S, et al. Simeprevir with peginterferon 
and ribavirin leads to high rates of SVR in patients with HCV genotype 
1 who relapsed after previous therapy: a phase 3 trial. Gastroenterol-
ogy. 2014;146(7):1669-1679.e3. doi: 10.1053/j.gastro.2014.02.051.
9. Jacobson IM, Dore GJ, Foster GR, et al. Simeprevir with pe-
gylated interferon alfa 2a plus ribavirin in treatment-naive patients 
with chronic hepatitis C virus genotype 1 infection (QUEST-1): a 
phase 3, randomised, double-blind, placebo-controlled trial. Lancet. 
2014;384(9941):403-413. doi: 10.1016/S0140-6736(14)60494-3.
10. Harvoni (ledipasvir and sofosbuvir) tablets [prescribing informa-
tion]. Foster City, CA: Gilead Sciences, Inc; 2016. 
11. Afdhal N, Reddy KR, Nelson DR, et al; ION-2 Investigators. Ledipas-
vir and sofosbuvir for previously treated HCV genotype 1 infection. N 
Engl J Med. 2014;370(16):1483-1493. doi: 10.1056/NEJMoa1316366.
12. Afdhal N, Zeuzem S, Kwo P, et al; ION-1 Investigators. Ledipasvir 
and sofosbuvir for untreated HCV genotype 1 infection. N Engl J Med. 
2014;370(20):1889-1898. doi: 10.1056/NEJMoa1402454.
13. Kowdley KV, Gordon SC, Reddy KR, et al; ION-3 Investigators. 
Ledipasvir and sofosbuvir for 8 or 12 weeks for chronic HCV with-
out cirrhosis. N Engl J Med. 2014;370(20):1879-1888. doi: 10.1056/
NEJMoa1402355.
14. Price JC, Murphy RC, Shvachko VA, Pauly MP, Manos MM. Effec-
tiveness of telaprevir and boceprevir triple therapy for patients with 
hepatitis C virus infection in a large integrated care setting. Dig Dis 
Sci. 2014;59(12):3043-3052. doi: 10.1007/s10620-014-3294-0.
15. Dubin PH, Sclair SN, Rico R, et al. Low SVR rates in clinical practice 
for treating genotype 1 chronic hepatitis C with protease inhibitors 
boceprevir and telaprevir. Dig Dis Sci. 2015;60(1):272-274. doi: 10.1007/
s10620-014-3374-1.
16. Gordon SC, Muir AJ, Lim JK, et al; HCV-TARGET Study Group. 
Safety profile of boceprevir and telaprevir in chronic hepatitis C: real 
world experience from HCV-TARGET. J Hepatol. 2015;62(2):286-293. 
doi: 10.1016/j.jhep.2014.08.052. 
17. Hagan LM, Yang Z, Ehteshami M, Schinazi RF. All-oral, interferon-
free treatment for chronic hepatitis C: cost-effectiveness analyses. J 
Viral Hepat. 2013;20(12):847-857. doi: 10.1111/jvh.12111.
18. Deuffic-Burban S, Schwarzinger M, Obach D, et al. Should we await 
IFN-free regimens to treat HCV genotype 1 treatment-naive patients? 
a cost-effectiveness analysis (ANRS 95141). J Hepatol. 2014;61(1):7-14. 
doi: 10.1016/j.jhep.2014.03.011.
19. Younossi ZM, Singer ME, Mir HM, Henry L, Hunt S. Impact of inter-
feron free regimens on clinical and cost outcomes for chronic hepatitis 

C genotype 1 patients. J Hepatol. 2014;60(3):530-537. doi: 10.1016/j.
jhep.2013.11.009.
20. Younossi ZM, Park H, Saab S, Ahmed A, Dieterich D, Gordon 
SC. Cost-effectiveness of all-oral ledipasvir/sofosbuvir regimens in 
patients with chronic hepatitis C virus genotype 1 infection. Aliment 
Pharmacol Ther. 2015;41(6):544-563. doi: 10.1111/apt.13081. 
21. Terrault N, Zeuzem S, Di Bisceglie AM, et al. Treatment outcomes 
with 8, 12 and 24 week regimens of ledipasvir/sofosbuvir for the 
treatment of hepatitis C infection: analysis of a multicenter prospec-
tive, observational study. Presented at: the 2015 Liver Meeting for the 
American Association for the Study of Liver Diseases; November 15, 
2015; San Francisco, CA. 
22. Trio Health platform website. http://triohealth.com/. Accessed Janu-
ary 8, 2015.
23. Curry MP, Bacon B, Dieterich D, et al. Effectiveness of 8 or 12 week 
LDV/SOF in treatment-naïve patients with non-cirrhotic, genotype 1 
hepatitis C: real-world experience from the Trio network. Presented 
at: 66th Annual Meeting of the American Association for the Study of 
Liver Diseases; November 13-17, 2015; San Francisco, CA. 
24. Consumer Price Index [2015]. Bureau of Labor Statistics website. 
http://www.bls.gov/cpi/. Accessed 2015.
25. American Association for the Study of Liver Diseases; Infectious 
Diseases Society of America. Recommendations for testing, manag-
ing, and treating hepatitis C.  HCV Guidance website. http://hcvguide-
lines.org/sites/default/files/HCV-Guidance_March_2016_c1.pdf. Updated 
March 24, 2016. Accessed April 2016. 
26. Redbook online [software]. Micromedex website. http://micro-
medex.com/products/product-suites/clinical-knowledge/redbook. 
Accessed January 5, 2016. 
27. Feuerstadt P, Bunim AL, Garcia H, et al. Effectiveness of hepatitis 
C treatment with pegylated interferon and ribavirin in urban minority 
patients. Hepatology. 2010;51(4):1137-1143. doi: 10.1002/hep.23429.
28. Jacobson IM, McHutchison JG, Dusheiko G, et al; ADVANCE 
Study Team. Telaprevir for previously untreated chronic hepatitis C 
virus infection. N Engl J Med. 2011;364(25):2405-2416. doi: 10.1056/
NEJMoa1012912.
29. Zeuzem S, Andreone P, Pol S, et al; REALIZE Study Team. Telaprevir 
for retreatment of HCV infection. N Engl J Med. 2011;364(25):2417-
2428. doi: 10.1056/NEJMoa1013086.
30. Poordad F, McCone J Jr, Bacon BR, et al; SPRINT-2 Investigators. 
Boceprevir for untreated chronic HCV genotype 1 infection. N Engl J 
Med. 2011;364(13):1195-1206. doi: 10.1056/NEJMoa1010494.
31. Bacon BR, Gordon SC, Lawitz E, et al; HCV RESPOND-2 Inves-
tigators. Boceprevir for previously treated chronic HCV genotype 
1 infection. N Engl J Med. 2011;364(13):1207-1217.  doi: 10.1056/
NEJMoa1009482.
32. Backus L, Belperio P, Shahoumian T, Loomis T, Mole L; Department 
of Veterans Affairs Patient Care Services/Population Health Services. 
Effectiveness of ledipasvir/sofosbuvir in treatment-naive genotype 1 
patients treated in routine medical practice. Presented at: 66th Annual 
Meeting of the American Association for the Study of Liver Diseases; 
November 13-17, 2015; San Francisco, CA. 
33. Buggisch P, Wursthorn K, Stoehr A, Gauthier A, Atanasov PK, 
Petersen J. Real-world effectiveness of ledipsavir/sofosbuvir 8 weeks 
chronic hepatitis treatment. Hepatology. 2015;62(suppl):806A.
34. Younossi Z, Henry L. The impact of the new antiviral regimens on 
patient reported outcomes and health economics of patients with 
chronic hepatitis C. Dig Liver Dis. 2014;46(suppl 5):S186-S196. Review. 
doi: 10.1016/j.dld.2014.09.025. 
35. Younossi ZM, Stepanova M, Marcellin P, et al. Treatment with 
ledipasvir and sofosbuvir improves patient-reported outcomes: results 
from the ION-1, -2, and -3 clinical trials. Hepatology. 2015;61(6):1798-
808. doi: 10.1002/hep.27724. n

 www.ajmc.com  Full text and PDF 


