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A b s t r a c t

Introduction: Non-cirrhotic treatment-naive hepatitis C patients infected 
with genotype 1 can be treated with ledipasvir/sofosbuvir (LDV/SOF) for  
8 weeks, but in practice this regimen is frequently extended up to 12 weeks 
at least in part due to insufficient real-world data supporting shortening of 
treatment. The aim of our study was to compare 8- and 12-week regimens’ 
efficacy in patients eligible for 8-week therapy in a real-world setting.
Material and methods: Data of HCV genotype 1 infected patients treated 
with LDV/SOF between 2015 and 2018 included in the EpiTer-2 database were 
analyzed with respect to patients’ characteristics and length of treatment.
Results: Among a  total of 1718 patients treated with LDV/SOF, 679 were 
included in the analysis, 238 (35%) received 8-week regimen, whereas 441 
were treated for 12 weeks although they fulfilled the criteria for a shorter 
course. The majority of patients were infected with genotype 1b (89%) and 
demonstrated minimal fibrosis (55%). The 12-week regimen was assigned 
significantly more frequently to patients with comorbidities, concomitant 
medications and advanced liver fibrosis. The sustained virologic response 
rate was similar after 8 (98%) and 12 (97%) weeks of therapy according to 
intent-to-treat analysis and reached 99% in both groups after exclusion of 
patients lost to follow-up.
Conclusions: We confirmed high effectiveness regardless of treatment du-
ration with LDV/SOF in non-cirrhotics infected with HCV genotype 1 eligible 
for the 8-week regimen according to the current label. This real-world study 
also demonstrated no need for addition of ribavirin (RBV) in this population 
and showed that shortening of treatment significantly improves the safety 
profile of LDV/SOF medication.
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Introduction 

According to recent data from the World Health Organization (WHO) 
approximately 71 million people globally are infected with hepatitis C 
virus (HCV) [1]. Since chronic hepatitis C (CHC) is responsible for severe 
complications, including cirrhosis and hepatocellular carcinoma, result-
ing in 400 000 deaths each year worldwide, early diagnosis and antiviral 
therapy are essential to reduce HCV-related morbidity and mortality. In-
troduction of regimens based on direct acting antivirals (DAA) significant-
ly improved treatment efficacy and safety. One of the first approved DAA 
based regimens was a combination of ledipasvir and sofosbuvir (LDV/
SOF) administered with or without RBV, which demonstrated excellent 
sustained virologic response (SVR) rates in clinical trials, particularly with 
regard to HCV genotype (GT) 1, the most prevalent GT worldwide and the 
most frequent among the population included in this study [2–4]. 

According to the Summary of Product Characteristics (SmPC) patients 
infected with GT 1 without liver cirrhosis should be treated with LDV/
SOF without RBV for 12 weeks, but based on results of the clinical tri-
al ION-3 a shorter 8-week course can be considered for those who are 
treatment-naïve [5]. According to the previous European Association for 
the Study of the Liver (EASL) guidelines, the duration of treatment could 
be shortened to 8 weeks if the baseline HCV RNA level is below 6 million 
IU/ml, but this recommendation was not listed in SmPC or in the most 
recent EASL and national HCV management guidelines [6–10]. Although 
non-cirrhotic, treatment-naïve patients infected with GT 1 can be treated 
with LDV/SOF for 8 weeks, in practice this regimen is frequently extend-
ed up to 12 weeks possibly at least in part due to insufficient real-world 
data supporting shortening of treatment. There are few published stud-
ies carried out in American patients, black or infected mostly with GT 1a, 
who present a different response profile compared to European Cauca-
sians usually infected with GT 1b. 
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The aim of our study was to compare 8- and 
12-week regimens’ effectiveness in central Eu-
ropean patients eligible for 8-week therapy from 
a large real-world experience study. 

Material and methods

We analyzed data of HCV genotype 1 in-
fected patients treated with LDV/SOF between  
1st Nov ember 2015 and 31st March 2018 in 22 Pol-
ish hepatology centers. Data were derived from 
EpiTer-2, an observational, investigator-initiated, 
manufacturer-independent study, assessing anti-
viral treatment of HCV infected patients in routine 
clinical practice. The study was supported by the 
Polish Association of Epidemiologists and Infec-
tiologists. Patients were treated within the reim-
bursed therapeutic program of the National Health 
Fund and in line with recommendations of the 
Polish Group of Experts for HCV (PGE HCV) [7, 8].  
The analyzed study population was confined to 
patients treated for 8 weeks and those who were 
eligible to receive an 8-week regimen but were as-
signed to 12 weeks of LDV/SOF. According to na-
tional reimbursement regulations based on SmPC 
and PGE HCV recommendations treatment-naïve 
patients without cirrhosis were eligible for 8-week 
therapy, and the requirement of baseline HCV RNA 
below 6 million IU/ml was not obligatory. Among 
6228 patients included in the EpiTer-2 database, 
treated for chronic HCV infection in the analyzed 
period, a total of 1718 patients infected with GT 
1 received LDV/SOF, including 1074 non-cirrhotic 
patients. 

As shown in Table I, final retrospective analy-
sis was conducted on data from 679 patients who 
fulfilled criteria for 8-week therapy. In this popu-
lation 238 patients received the 8-week regimen, 
whereas remaining 441 patients were assigned 
to the 12-week regimen. In the 12-week subpop-
ulation 79 patients (18%) received RBV; the ma-
jority were infected with genotype 1b (89%) and 
demonstrated minimal fibrosis (55%). Only 5% of 
patients were infected with HCV GT 1a and the 
remaining 6% were identified as GT 1 without 
subgenotyping. Advanced fibrosis (F3) but with-
out cirrhosis was reported in 21% of patients. 

The decision on the length of treatment was 
at the discretion of the treating physician. Demo-
graphic, clinical, virologic and safety data were col-
lected retrospectively through the treatment and 
post-treatment period and submitted online using 
a questionnaire administered by Tiba sp. z o.o. The 
efficacy end point was a  sustained virologic re-
sponse (SVR) defined as undetectable serum HCV 
RNA at least 12 weeks after the end of treatment. 
Safety evaluations included monitoring adverse 
events (AEs), serious AEs, deaths and laboratory 
abnormalities on treatment and during the fol-

low-up period until SVR assessment. The therapy 
course modifications and discontinuations were 
also documented.

Statistical analysis

The results were expressed as mean ± standard 
deviation or n (%). P values of < 0.05 were consid-
ered to be statistically significant. Comparisons 
between groups were performed with analysis of 
non-parametric tests. The significance of differenc-
es was calculated using Fisher’s exact or c2 test 
for categorical variables and by the Mann-Whitney 
U test for continuous variables. Statistical analyses 
were performed using GraphPad Prism 5.1 (Graph-
Pad Software, Inc., La Jolla, CA).

Results

Baseline characteristics demonstrated that the 
8-week regimen was administered more frequent-
ly to younger and female patients (Table I). The 
12-week regimen was assigned significantly more 
frequently to patients with comorbidities, con-
comitant medications, advanced liver fibrosis, and 
HIV coinfected (Table I). Baseline viral load below 
6 000 000 IU/ml was observed significantly more 
frequently in patients treated for 8 (95%) than 
12 (89%) weeks. Overall, a sustained virologic re-
sponse was achieved by 97% of patients. The SVR 
rate was similar after 8 and 12 weeks of therapy 
according to intent-to-treat analysis (98% vs. 97%) 
and reached 99% in both groups after exclusion of 
patients lost to follow-up and calculated as mod-
ified ITT (mITT) (Figure 1). As shown in Figure 1,  
among those treated for 12 weeks addition of RBV 
did not affect efficacy.

Of the 20 patients who did not achieve SVR, 
7 were non-responders, whereas 13 were lost to 
follow-up, and 2 of them had a detectable viral 
load at the end of treatment. All 7 non-respond-
ers were infected with GT1b and completed the 
treatment course as scheduled; 3 of them were 
treated for 8 weeks and four for 12 weeks. In the 
8-weeks arm all non-responders were females 
with a baseline viral load below 6 million IU/ml, 
and presented minimal or moderate liver fibro-
sis; one of them was a relapser to previous triple 
therapy with daclatasvir (Table II). In the 12-week 
arm all 4 non-responders were treatment-naïve 
with a baseline viral load below 6 million IU/ml; 
two of them had advanced liver fibrosis (F3) (Ta-
ble III).

Treatment modification was documented in 
7  patients, mainly treated with RBV in the form 
of its dose reduction due to anemia. Therapy was 
permanently discontinued in 3 other patients 
treated for 12 weeks; one of them was lost to fol-
low-up and two achieved SVR (Table IV). 

https://context.reverso.net/t�umaczenie/angielski-polski/523
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Table I. Baseline characteristics of patients eligible for 8-week regimen of LDV/SOF ± RBV treated for 8 or 12 weeks

Parameter 8 weeks
n = 238

12 weeks
n = 441

P-value

Gender, female/male, n (%) 166 (70)/72 (30) 231 (52)/210 (48) < 0.001

Age [years] mean ± SD (min.–max.): 46 ±15 (19–82) 52±15 (19–81) < 0.001

Female 48 ±15 (19–82) 54±15 (19–80) < 0.001

Male 42 ±14 (24–74) 50±15 (20–81) < 0.001

BMI mean ± SD (min.–max.) 25 ±4 (16–41) 26±4 (16–42) 0.03

Comorbidities, n (%):

Any comorbidity 108 (45) 311 (70.5) < 0.001

Hypertension 56 (24) 185 (42) < 0.001

Diabetes 14 (5.6) 51 (11.6) 0.02

Renal disease 8 (3.4) 46 (10.5) 0.001

Autoimmune diseases 9 (3.5) 8 (1.8) 0.12

Non-HCC tumors 4 (1.7) 11 (2.5) 0.59

Other 78 (33) 227 (51.5) < 0.001

Concomitant medications, n (%) 92 (39) 306 (69) < 0.001

HCV genotype, n (%): 0.01

1 7 (2.9) 33 (7.5)

1a 8 (3.4) 26 (5.9)

1b 223 (93.7) 382 (86.6)

Liver fibrosis, n (%): < 0.001

F0 2 (0.9) 0

F1 205 (86.1) 164 (37.2)

F2 27 (11.3) 135 (30.6)

F3 3 (1.3) 142 (32.2)

F4 0 0

No data 1 (0.4) 0

History of liver transplantation, n (%) 0 16 (3.4) 0.001

History of hepatocellular carcinoma, n (%) 0 8 (1.8) 0.06

Liver fibrosis assessment, n (%):

Biopsy 31 (13) 61 (13.8) 0.81

TE 150 (63) 315 (71.4) 0.03

SWE 56 (23.6) 65 (14.8) 0.006

ARFI 0 0 –

No data 1 (0.4) 0 –

HIV coinfection, n (%) 6 (2.5) 35 (7.9) 0.004

HBV coinfection, HBsAg-positive, n (%) 1 (0.4) 7 (1.6) 0.27

ALT [IU/l], mean ± SD 59 ±49 73 ±67 0.001

Bilirubin [mg/dl], mean ± SD 0.57 ±0.33 0.72 ±0.46 < 0.001

Albumin [g/dl], mean ± SD 4.1  ±0.4 4.0 ±0.4 0.10

Albumin < 3 g/dl, n (%) 0 4 (0.9) 0.30

Creatinine [mg/dl], mean ± SD 0.84 ±0.26 0.85 ±0.3 0.41

Hemoglobin [g/dl], mean ± SD 14.0 ±1.6 14.2 ±1.7 0.05

Platelets [× 1000/µl], mean ± SD 234 ±75 210 ±78 < 0.001

Platelets <100 000/µl, n (%) 2 (0.8%) 29 (6.6%) < 0.001

HCV RNA [× 106 IU/ml], mean ± SD 1.5 ±1.1 2.9 ±6.7 < 0.001

HCV RNA > 6 × 106 IU/ml], n (%) 12 (5) 49 (11.1) 0.008

LDV – ledipasvir, SOF – sofosbuvir, RBV – ribavirin, SD – standard deviation, BMI – body mass index, HCC – hepatocellular carcinoma, 
HCV – hepatitis C virus, F – fibrosis, TE – transient elastography, SWE – shear wave elastography, ARFI – acoustic radiation force impulse, 
HIV – human immunodeficiency virus, HBV – hepatitis B virus, HBsAg – hepatitis B surface antigen, ALT – alanine aminotransferase,  
HCV RNA – hepatitis C virus ribonucleic acid.
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Overall, 91 (13%) patients experienced at least 
one adverse event, mainly from the group treat-
ed for 12 weeks with RBV. However, in the major-
ity adverse events (AE) were mild and the most 
common were weakness/fatigue, headache, sleep 
disorders and anemia. As shown in Table IV, AEs 
and weakness/fatigue were significantly more 
frequent in patients treated with RBV. Two seri-
ous adverse events (SAE) were documented in 
patients treated for 12 weeks. Two deaths were 
noted in the 8-week regimen group, but they were 
assessed as not related to antiviral medication.

Discussion 

A shortened treatment course of the LDV/SOF 
regimen has been available since registration in 

2015 based on the results of the ION-3 study [5]. 
According to SmPC this option was recommend-
ed for use in treatment-naïve patients infected 
with GT 1 without liver cirrhosis [8]. Although the 
LDV/SOF combination has been largely evaluat-
ed in clinical trials and real-life populations, sur-
prisingly a  literature search provided only a  few 
real-world studies that compared the effective-
ness of 8- versus 12-week regimens of LDV/SOF 
in patients eligible for 8-week therapy. Moreover, 
these few studies were carried out in American 
populations, which are not representative for Eu-
ropean patients. Marcus et al. [11] demonstrated 
similar effectiveness of both regimens in black 
patients, who usually demonstrate a  different 
response profile to HCV treatment compared to 
Caucasians. Similar data were also obtained by 
Curry et al. [12], but patients were infected mostly 
with GT 1a, typical for the American population, 
in contrast to GT 1b, predominant in Europe. The 
presented real-world study demonstrates for the 
first time a very high SVR rate of 99% regardless 
of LDV/SOF treatment for either 8 or 12 weeks in 
European, Caucasian patients infected with GT 
1b, who should be treated according to guidelines 
and SmPC for 8 weeks.

High effectiveness and no difference between 
8- and 12-week regimens correspond to results 
obtained in the ION-3 registration clinical trial and 
real-world studies which did not compare length 
of treatment effectiveness in those eligible for 
8-week therapy [5, 13–17]. However, according to 
the study by Backus et al. [16] carried out in the 
real-world setting of USA patients infected with 

Figure 1. Treatment effectiveness (SVR rate) of  
LDV/SOF with and without RBV administered for 
8 or 12 weeks, calculated according ITT and mITT 
analysis; no statistically significant differences 
were noticed between particular groups
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Table II. Characteristics of 3 non-responders to 8-week LDV/SOF regimen

Patient Regimen Genotype History  
of previous 

therapy

Fibrosis Baseline
HCV RNA

× 106 IU/ml

EOT Comment 

Female 1 LDV/SOF 1B DCV + IFN + RBV 1 1.34 TND Relapser after treatment 
with DCV + IFN + RBV

Female 2 LDV/SOF 1B Treatment-naïve 1 0.08 TD None

Female 3 LDV/SOF 1B Treatment-naïve 2 2.03 TND None

LDV – ledipasvir, SOF – sofosbuvir, HCV RNA – hepatitis C virus ribonucleic acid, EOT – end of treatment, DCV – daclatasvir, IFN – interferon, 
RBV – ribavirin, TND – target not detected, TD – target detected.

Table III. Characteristics of 4 non-responders to 12-week LDV/SOF±RBV regimens

Patient Regimen Genotype History  
of previous 

therapy

Fibrosis Baseline
HCV RNA

× 106 IU/ml

EOT Comment 

Male 1 LDV/SOF 1B Treatment-naïve 3 2.87 TND Advanced fibrosis

Male 2 LDV/SOF 1B Treatment-naïve 3 0.62 TD Advanced fibrosis

Female 1 LDV/SOF 1B Treatment-naïve 2 0.20 TND None

Female 2 LDV/SOF 1B Treatment-naïve 2 0.46 TND None

LDV – ledipasvir, SOF – sofosbuvir, HCV RNA – hepatitis C virus ribonucleic acid, EOT – end of treatment, TND – target not detected,  
TD – target detected.
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GT 1 and viral load below 6 million IU/ml the SVR 
rate was significantly lower among those treated 
for 8 weeks (93%) than those receiving therapy 
for 12 weeks (97%). The presented results sup-
port the observations made by our team a  few 
years ago in the Harvest study, which demonstrat-
ed a 100% SVR rate in a small group of patients 
treated with 8 weeks of LDV/SOF before imple-
mentation of the shortened regimen to SmPC 
[17]. The currently presented data clearly demon-
strate a lack of any effect of high viral load on the 
effectiveness of LDV/SOF treatment, because all  
61 patients with a baseline HCV RNA level exceed-
ing 6 million IU/ml finally achieved SVR regardless 
of the treatment duration. This observation from 
the real-world setting supports SmPC and expert 
guidelines based on clinical trials with respect 
to criteria of possible shortening of treatment to  
8 weeks regardless of baseline viral load [6–10]. 

In this study we also demonstrated that addi-
tion of RBV to 12 weeks of LDV/SOF did not im-
prove the effectiveness of treatment, but signifi-
cantly increased the rate of adverse events to 40% 
compared to 14% in the non-RBV group. LDV/SOF 
without ribavirin demonstrated a favorable safety 
and tolerability profile irrespective of treatment 
duration. This results support conclusions of ION-1  
and ION-2, registration clinical studies [18, 19]. 
Therapy was well tolerated, especially in the group 
of patients treated for 8 weeks, where we did not 
report any SAEs, and only 3% patients had mild AE 
during the treatment. The only 2 deaths were ob-
served in the 8-week regimen arm, but they were 
not related to the treatment of HCV infection. 
A similar safety profile of LDV/SOF was achieved in 
clinical studies, which proved favorable outcomes 

for 8-weeks use of LDV/SOF in treatment-naive 
non-cirrhotic patients [20]. 

Administration of LDV/SOF extended to 12 weeks 
in 441 patients was caused by lack of 8-week op-
tion in the reimbursement protocol at the begin-
ning of the study period and then possible fear 
of ineffectiveness among physicians. Therefore 
the 12-week regimen was more often prescribed 
for potentially difficult to treat patients with ad-
vanced fibrosis (F3), co-morbidities and infected 
with GT 1a. Physicians also recognized HIV-coin-
fected patients as difficult to treat, which is no 
longer true because all 41 such patients included 
in this study achieved SVR regardless of treatment 
duration and RBV administration, which was also 
documented in the recent study by Vega et al. 
[21]. None of the 16 patients who underwent liver 
transplantation received the 8-week regimen, but 
according to the study by Kwok et al. [22] even in 
this difficult-to-treat population there is no need 
to extend therapy. Therefore at this moment based 
on the clinical trials and real-world experience it 
is difficult to indicate among genotype 1 infected 
non-cirrhotics which patients need extension of 
the treatment with LDV/SOF. Unfortunately with 
currently available data we are not able to com-
pare the effectiveness between arms in patients 
with advanced liver fibrosis (F3), because a large 
majority received the 12-week regimen, but it is 
worth mentioning that all 3 such patients includ-
ed in the 8-week arm achieved SVR. 

Among non-responders to the 8-week regi-
men, there was only one whose failure could be 
explained by previous unsuccessful exposure to 
daclatasvir administered with IFN and RBV, but it 
was not proven by the RAS testing before re-treat-

Table IV. Treatment course, modification and discontinuation, and safety data according to regimen

Parameter 8 weeks no RBV
n = 238

12 weeks no RBV
n = 362

12 weeks + RBV
n = 79

Treatment course, n (%):

Therapy discontinuation 0 2 (0.6) 1 (1.3)

Therapy modification 1 (0.4) 1 (0.3) 5 (6.3)

Patients with at least one AE, n (%) 7 (3)  52 (14.4) 32 (40.5)#

Serious adverse events* 0 1 1

Most common AEs (> 2%), n (%):

Weakness/fatigue 1 (0.4) 16 (4.4) 14 (17.7)#

Sleep disorder: 0 5 (1.4) 2 (2.5)

Headache 2 (0.8) 10 (2.8) 3 (4)

Anemia 0 2 (0.5) 6 (8)

Death in treatment course** 2 0 0

#p < 0.001 vs. LDV/SOF without RBV. *Stomach cancer, stroke. **Not related to antiviral therapy: after bone-marrow transplantation in 
patient with aplastic anemia, unknown reason. RBV – ribavirin, AE – adverse event.
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ment with LDV/SOF. In 2 other cases of failure of 
the 8-week regimen, we were not able to identify 
a possible reason for relapse after treatment ter-
mination, but due to the low baseline viral load 
in these patients the most probable explanation 
could be non-adherence to prescribed therapy. 

Our study has several limitations associated 
with the non-randomized nature, retrospective 
observational design resulting with possible insuf-
ficient documentation of minor adverse events, 
electronic data capture resulting in potential phy-
sician bias and data entry errors. The strength of 
our study is the large number of patients enrolled 
in numerous sites reflecting the central European 
HCV population treated in routine medical prac-
tice. Moreover it is worth mentioning the low rate 
of patients lost to follow-up (2%).

In conclusion, we confirmed 99% effectiveness 
of both 8- and 12-week regimens of LDV/SOF in 
non-cirrhotic, HCV genotype 1 (mostly 1b) infect-
ed patients eligible for 8-week therapy according 
to current label and expert recommendations. This 
real-world study also demonstrated no need of 
RBV addition and no effect of major baseline fac-
tors, including viral load, on the treatment effec-
tiveness in this population. Moreover, we showed 
that shortening of therapy significantly improved 
the safety profile of LDV/SOF medication.  
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