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Abstract

Objectives: The treatment of hepatitis C has dramatically improved since the introduction of new direct-acting antivirals (DAAs).
The aim of this study was to assess the efficacy and safety of all oral DAAs, with or without ribavirin, in the treatment of naive and
treatment experienced hepatitis C virus (HCV) Lebanese patients.
Methods: This study reviewed all cases approved for hepatitis C treatment with DAAs, according to Lebanese guidelines for treat-
ment of HCV at the Ministry of Public Health from October 2015 to December 2016. Available data on age, gender, genotype (GT) and
subtype, fibrosis stage, previous treatment (if present), new DAAs treatment, and sustained virological response at week 12 (SVR12)
were collected.
Results: During a period of 15 months, a total of 186 patients were treated with DAAs. In total, 57% were male. The mean age of the
patients was 54.3 years. Genotype 1 was the most prevalent (45%), followed by genotype four (34%) and genotype three (12%). More
than 72% of patients had advanced fibrosis (F3 - F4) before starting DAAs and 42% of patients were treatment experienced. Regarding
the different DAAs protocols used, SVR12 was achieved in 93% of cases, while 4% did not achieve SVR. Furthermore, 3% of cases were
either lost to follow up or had major adverse events. Sustained virological response at week 12 was 93%, 96%, and 94% in GT1, GT3, and
GT4, respectively. In cirrhotic patients, SVR12 was 90%. There was no difference in SVR12 between treatment naive and treatment-
experienced patients. Hepatocellular carcinoma developed in five patients during the period of the study.
Conclusions: This is the first real world Lebanese data concerning hepatitis C treatment with DAAs. It showed a satisfactory response
rate irrespective of previous treatments or the stage of fibrosis.
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1. Background

Hepatitis C virus (HCV) is considered as the most com-
mon cause of liver disease in the world, and HCV-related
complications account for approximately 700,000 deaths
each year (1). Chronic HCV infection is a major cause
of death and morbidity due to serious liver disease com-
plications, including cirrhosis and hepatocellular carci-
noma (HCC) (2). Indeed, recent data suggests that the
global burden of viral hepatitis has now surpassed many
other common infectious diseases, such as tuberculosis,
Acquired Immunodeficiency Syndrome (AIDS), diarrheal
disease, and malaria (3).

Successful eradication of HCV reduces liver-related
morbidity and mortality (4). Achieving a sustained virolog-
ical response (SVR) with antiviral therapy, defined as unde-
tected HCV RNA measured at week 12 or 24 post-treatment,
is associated with a lower risk of developing HCC (4), and a
lower all-cause mortality in patients with advanced fibro-

sis (5).

The interferon (INF) free direct-acting antivirals (DAAs)
are currently the standard management of hepatitis C.
These medications have an excellent tolerability, while
achieving a high SVR.

Real-world evidence is important to study the degree
of concordance between clinical trial data and common
daily practice results. It may provide guidance in clinical
decision-making in a particular setting.

2. Objectives

In this cohort, the researchers studied the efficacy of
DAAs in Lebanese patients infected with different HCV
genotype (GT), who were treated according to the Lebanese
guidelines (6).
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3. Methods

In this retrospective cohort study, the researchers re-
viewed charts of all patients chronically infected with HCV,
who were treated at the ministry of public health (MOPH)
with a DAA-containing therapy, between July 2015 and De-
cember 2016. Patient demographics (age and gender), de-
tailed HCV virologic characteristics (GT and subtype), fibro-
sis stage determined by non-invasive tests (elastography)
and/or liver biopsy, presence of comorbidities, and prior
HCV treatment experience were recorded. All Lebanese pa-
tients between 18 and 80 years old with chronic HCV in-
fection were included in the study. Non-Lebanese patients
and/or those aged more than 80 years were excluded from
the study. Treatment decisions were based on the presence
of comorbidities and the severity of liver disease as esti-
mated by the fibrosis stage. The planned duration of ther-
apy ranged from 12 to 24 weeks, with or without the use of
Ribavirin (RBV), according to the HCV genotype and the pa-
tients characteristics (cirrhotic, naive or treatment experi-
enced, etc.). All treatment regimens were selected based
on the Lebanese guidelines for the management of HCV.
The SVR at 12 weeks was used as the primary end point in
this study by using the COBAS TAQMAN HCV monitor test
(Roche diagnostics). The aim was to assess the efficacy of
the treatment with DAAs in naive and treatment experi-
enced patients.

The MOPH approved this retrospective study, without
written informed consent from the patients, as the col-
lected data was anonymous.

Descriptive statistics were presented, given the retro-
spective database design of the study. Descriptive statis-
tics were generated using as numbers and percentages for
categorical variables and means (standard deviation [SD])
for continuous variables. Fisher’s 95% confidence intervals
were calculated for SVR rates. Multivariate logistic regres-
sion modeling included a priori compiled list of variables
(age, gender, and genotype). All statistical analyses were
performed using IBM SPSS Statistics version 22.

4. Results

A total of 186 patients were enrolled; 43% were females
and 57% males. The mean age was 54.3 years (range: 22 to
80). The most common GT was GT1 in 44.6% (subtypes 1a:
27.7% and 1b: 57%, untypable: 15.3%), while GT2, GT3, GT4,
GT5, and GT6 were identified in 6.45%, 12.4%, 34.4%, 1.6%, and
0.5 %; respectively. Fibrosis stages distribution was as fol-
lows: F0: 8.1%, F1:5.9%, F2:12.4%, F3: 15.1%, F4/cirrhosis: 56.5%,
and unknown in 2.4%.

Only 58.1% of patients were treatment naive whereas
41.9% of patients were treatment experienced (with pegy-

lated INF and RBV in 88.5%, DAAs first generation in 6.4%
and DAAs second generation in 5.1%). Treatment regimen
used per genotype is presented in Table 1. Overall, RBV was
used in 51.6% of cases. Treatment was completed in 96.7%. It
was discontinued due to major side effects (acute renal fail-
ure, long term fever, and hepatic encephalopathy) in 1.6%.
Three patients were lost to follow up (1.6%).

The SVR 12 was achieved in 93% of cases (173 out of 186
patients). If those lost to follow up were excluded, SVR12
would increase to 94%. Polymerase Chain Reaction (PCR)
HCV remained positive at week 12 post-treatment in 3.8% of
patients (7 out of 186 patients). All these patients were cir-
rhotic except one, who took a wrong dose of medication. In
multivariate logistic regression analysis, neither age, gen-
der, race, nor genotype reveal significant impact of SVR 12.
In total, five out of 186 patients (2.9%) developed HCC after
receiving the treatment and during this study. The results
are shown in Table 2.

After exclusion of patients lost to follow up, SVR12 rates
were 94%, 100%, 95.7%, 93.8%, 100%, and 100% in GT1, GT2,
GT3, GT4, GT5 and GT6, respectively (Figure 1). Accord-
ing to fibrosis stage, SVR12 was 100% in F0, F1, and F3,
95.65% in F2, and 90.5% in F4 with no significant differ-
ence (P = 0.839). The SVR12 rate in the three most common
genotypes and per fibrosis stage is represented in Figure
2. There was no significant difference in SVR12 between
all GT in treatment naive and treatment-experienced pa-
tients (SVR12 was 94.4% and 93.6%, respectively, with a P
value of 0.97). No difference in SVR 12 was noted between
all used DAAs regimens: Sofosbuvir/Ledipasvir (SOF/LED)
+/- RBV: 95.8% (GT1: 92.9%, GT4: 100%, GT5: 100%), So-
fosbuvir/Daclatasvir (SOF/DCL) +/- RBV: 96.7% (GT1: 100%,
GT2: 100%, GT3: 95%, GT4: 100%, GT5: 100%), Sofosbu-
vir/Velpatasvir (SOF/VEL): 100%, Sofosbuvir (SOF) + RBV:
100%, Ombitasvir /Paritaprevir/r (OBV/PTVr) + RBV: 93.3%
(GT4) and Ombitasvir/Paritaprevir/r (OBV/PTVr) + Dasabu-
vir (DSV) +/- RBV: 97% (GT1).

Only three patients developed major adverse events
(acute renal failure, hepatic encephalopathy, and long
term fever) that led to treatment cessation.

5. Discussion

The prevalence of HCV in Lebanon is low (0.2%) (7) with
GT1 being the most prevalent genotype, followed by GT4
then GT3 (8). This study highlighted the demographics of
the HCV epidemic in Lebanon. It also provided the real-
world Lebanese experience in the treatment of HCV with
the new DAAs regimen.

It has been established that real-world evidence can
provide insight into the efficacy and safety of therapeu-
tic regimens in a broader patient population and a more
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Table 1. Treatment Regimen Used per Genotypea

SOF + RBV LDV/SOF +/- RBV SOF/DCL +/- RBV SOF/VEL +/- RBV OMV/PTV/r + DSV +/- RBV OMV/PTV/r + RBV

GT1 Untypable 0 12 (92) 1 (8) 0 0 0

GT1A 0 11 (48) 1 (4) 1 (4) 10 (43) 0

GT1B 0 20 (43) 2 (4) 0 25 (53) 0

GT2 11 (92) 0 1 (8) 0 0 0

GT3 3 (13) 0 20 (87) 0 0 0

GT4 0 27 (42) 4 (6) 1 (2) 0 32 (50)

GT5 0 2 (67) 1 (33) 0 0 0

GT6 0 0 0 1 (100) 0 0

Abbreviations: DCL, Daclatasvir; DSV, Dasabuvir; GT, Genotype; LDV, Ledipasvir; OMV, Ombitasvir; PTV, Paritaprevir; r, Ritonavir; RBV, Ribavirin; SOF, Sofosbuvir; VEL,
Velpatasvir.
aValues are expressed as No. (%).
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Figure 1. Sustained virologic response at week 12 per genotype. SVR12: sustained virologic response at 12 weeks post treatment; TF: treatment failure; AE: adverse events.

diverse clinical setting. Furthermore, DAAs have trans-
formed therapy for HCV making cure possible for most pa-
tients. The current “real-world” national retrospective co-
hort study shows remarkable SVR rates of 94%.

In this study, with a significant number of hard-to-
treat patients (liver cirrhosis and treatment experienced
patients), the results were comparable to SVR rates of pub-
lished data. Nevertheless, patients with liver cirrhosis
showed a lower response rate (91%), compared to patients
without cirrhosis (98%). Treatment-experienced patients
and those infected with GT3 responded well to the new
DAAs with cure rates of 89.8% and 95.5%, respectively. There
was no difference in the SVR rate between the different pro-
tocols of DAAs used. In GT1 and GT4 patients, there was

no difference in SVR rates between the two regimens used:
OBV/PTV/r + DSV and SOF/VEL.

Comparably, a large cohort study, including 2099 pa-
tients, showed that 95% to 97% of cases infected with GT1
and those, who were treated with SOF/LDV± RBV for eight,
twelve, or 24 weeks achieved SVR12 (9). Terrault et al.
showed that SVR rates were more than 90% in treatment
naive patients infected with GT1 HCV, who were treated
with LDV/SOF-based regimen, and that there was no ben-
efit from the use of RBV, which was associated with high
rates of drug withdrawal (10). In Germany, in a large multi-
center clinical practice cohort, including patients treated
with the OBV/PTV/r ± DSV ± RBV and infected with GT1
or GT4, showed overall SVR12 rates ranging from 95% to
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Figure 2. Sustained virologic response at week 12 per predominant genotype and fibrosis stage. F0 - F4: metavir fibrosis score F0 to F4; GT: genotype.

Table 2. Patient Characteristics During the Study

Results No. (%)

Patients who continued therapy 180 (96.7)

Lost to followup 3 (1.6)

Treatment stopped because of adverse event 3 (1.6)

SVR12 achieved 173 (93)

HCV recurrence 12weeks after treatment completion 7 (3.8)

2 GT1: F4 (1treatment experienced)

2 GT1a: F4 (2 treatment experienced)

1 GT3: F4 (naive)

2 GT4: 1 F2, 1 F4 (naive)

HCC 5 (2.9)

SVR12 achieved 4 (2.6)

PCR positive at week 12 1 (0.3)

Abbreviations: F0 - F4, metavir fibrosis score F0 to F4; GT, genotype; HCC, hep-
atocellular carcinoma; SVR12, sustained virologic response at 12 weeks’ post
treatment.

100%. The clinical efficacy did not markedly differ in cir-
rhotics or in previously treated patients. The SVR12 in non-
responders to interferon reached 98% (11). Another study
provided real-world evidence for an excellent anti-viral po-
tency of OBV/PTV/r ± DSV ± RBV in the treatment of HCV
GT 1 and 4 infection. Viral eradication success was achieved
in 99% of patients, with SVR12 rates ranging from 96.4% to
100% between subgroups (12).

A meta-analysis of real-world data from over 5000 pa-
tients showed that OBV/PTV/r ± DSV ± RBV treatment re-
sulted in SVR in 96.8% of patients with HCV GT1 or GT4 in-
fection. Neither cirrhosis nor prior HCV treatment had sta-
tistically significant impact on SVR rates. The real-world
relapse rate was around 1% in nine studies with 3,500 pa-
tients (13). The treatment was very effective in difficult-
to-treat populations, such as those with liver cirrhosis or
null-responders to previous HCV treatment. Furthermore,
SVR12 was achieved in 98.3% (117 out of 119) of patients with
liver cirrhosis irrespective of their treatment history (12).

In Spain, a large cohort study showed that HCV GT1-
infected patients treated with OMV/PTV/r + DSV or LDV/SOF
had a high SVR12, despite the inclusion of a high propor-
tion of patients with cirrhosis and prior treatment failure
(14). In a study comparing the efficacy of LDV/SOF ± RBV
versus OBV/PTV/r + DSV ± RBV in GT1 HCV-infected veter-
ans, high SVR rates were achieved with both regimens (86%
to 95%) and within subgroups (83% to 100%) (15). Another
study showed no difference in SVR12 between the two reg-
imens (OBV/PTV/r + DSV, SOF/VEL) in patients with HCV GT1
(16).

For GT4, Crespo et al. found that 96.2% of patients
treated with OMV/PTV/r ± RBV and 95.4% treated with
LDV/SOF ± RBV achieved SVR12. Particularly in cirrhotic,
SVR12 was 91.2% with OMV/PTV/r ± RBV and 93.2% with
LDV/SOF ± RBV. No significant difference was found in
SVR12, according to the fibrosis stage (17).

In HCV GT3-infected patients, who received modern
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DAA-based treatment regimens in a real-world setting, all-
oral DAA-combinations, including two different DAAs dis-
played a significantly higher effectiveness compared to
therapy regimens, which included only SOF in combina-
tion with RBV. High rates of SVR12 were achieved even
in patients, who were generally considered “difficult-to-
treat”, such as patients with cirrhosis or those previously
treated, and in HIV co-infected patients. Moreover, SVR12
rates in the real world GECCO cohort were lower com-
pared to phase III trials with comparable DAA regimes, yet
were much higher than rates reported in the era of dual
PEG/RBV-based therapy real world cohorts (18-20).

In conclusion, data from the current Lebanese cohort
showed a satisfactory response rate irrespective of previ-
ous treatments or stage of fibrosis. The treatment of pa-
tients infected with HCV and previously excluded by the
recommendations is currently being done. A major effort
to identify all infected patients through screening the at
risk population is essential for eradicating HCV infection
in Lebanon.
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