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ABSTRACT

Background: The course of hepatitis C disease has changed with the use of direct-acting antiviral drugs in the treatment of the disease.
The aim of this study was to evaluate the real-life efficacy and safety of the sofosbuvir/ledipasvir drug regimen in the treatment of
patients with genotype 1b.

Methods: Treatment-naive or -experienced 49 genotypes 1b patients treated with sofosbuvir/ledipasvir participated in the study.
Laboratory and hepatitis C virus RNA values were evaluated at baseline, week 12, and week 24 of treatment (36th week for those who
received 24 weeks of treatment).

Results: The sustained virologic response rate was 100% in patients who completed treatment. At the end of the study, there was
a significant decrease in alanine transaminase, aspartate transaminase, gamma-glutamyl transferase, and alpha-fetoprotein levels
(P =.000014, P =.000581, P =.000012, and P =.000821), respectively. Renal function tests (creatinine, estimated glomerular filtration
rate) worsened (P =.003 and P =.007, respectively). Hepatocellular carcinoma (HCC) was developed in 2 patients during post-treatment
follow-up. In Kaplan-Meier analysis, the probability of not developing HCC was 86.5% at 26 months.

Conclusion: The sofosbuvir/ledipasvir combination is effective in treating genotype 1b chronic hepatitis C with high sustained virologic
response rates. Because there are few drug interactions, it may be a suitable option for patients taking multiple medications or who
are transplant recipients. Renal function should be monitored closely during and after treatment, as there is a risk of worsening renal
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function after treatment.
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INTRODUCTION

Itis estimated that more than 71 million people worldwide
are infected with chronic hepatitis C virus (HCV). This
makes it one of the most important causes of chronic liver
disease." Acute HCV infections are largely asymptomatic
and generally not life-threatening. Approximately 30% of
infected individuals recover without the need for treat-
ment. Chronic HCV infection develops in the remaining
70% of patients.?

Hepatitis C virus is a major cause of hepatocellular cancer
and is associated with fibrosis/cirrhosis.® Although HCV
mainly affects the liver, many extrahepatic manifestations
are also observed. It is estimated that approximately 74%
of patients present with at least 1 extrahepatic symptom.*

The use of direct-acting antivirals (DAA), which spe-
cifically target viral-encoded enzymes critical to the

HCV replication cycle, was introduced in 2014 and has
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transformed the management of HCV infection by dem-
onstrating a high sustained virologic response (SVR)
(greater than 95% for main genotypes) with better tol-
erability and shorter cure times compared to interferon/
ribavirin-based regimen.5”’

A treatment regimen combining sofosbuvir (SOF), a
nucleotide analog of the NS5B polymerase, and ledipas-
vir (LED), the NS5A inhibitor, was approved by the US
Food and Drug Administration for patients infected with
HCV genotype 1a or 1b, in October 2014. The duration of
treatment (12-24 weeks) and treatment regimen (addi-
tion of ribavirin to treatment) vary depending on whether
the patient has received prior treatment and which HCV
subtype (1a or 1b) the patient has.®® In the ION and
LONESTAR trials, SVR rates (SVR12) of patients treated
with the SOFT/LEAD regimen reported approximately
95%'°"" and 100%,'?>'® respectively, after 12 weeks of
treatment.
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In our study, we aimed to evaluate the efficacy and safety
of the SOF/LED combination (DAA) in the treatment of
chronic HCV infection in patients with genotype 1b using
real-world data.

MATERIALS AND METHODS

Study Design

Patients with HCV genotype 1b who were admitted
to Gastroenterology Polyclinic of Karadeniz Technical
University Medical School Farabi Hospital were selected
for the study. Patients over 18 years of age, male or female,
treatment-naive or -experienced, with or without cirrho-
sis, and treated with SOF/LED + ribavirin were included
in this study and were analyzed retrospectively (Figure 1).

Data from all patients were kept confidential with ano-
nymized codes and used only for the current study.
Before the start of the study, approval was obtained
from the Ethics Committee of the Faculty of Medicine,
Karadeniz Technical University, with approval number
24237859-450. Informed consent was not obtained
from the patients as the study was retrospective. The
study protocol conformed to the ethical guidelines of the
1975 Declaration of Helsinki.

Individual treatment regimens were determined by the
hepatology committee of our hospital according to cur-
rent guidelines and the recommendations of the national
consensus report at baseline. All patients had received
either 12- or 24-week treatment according to ribavirin
usage status. Ribavirin dosing was determined according
to the patients’ body weight.

The comorbid diseases of patients were recorded, and
other medications of all patients were queried on the
website https://www.hep-druginteractions.org/checker

Main Points

Treatment of hepatitis C virus (HCV) infection with new
oral direct-acting agents such as sofosbuvir+ledipasvir
(SOF+LED) is effective and safe.

Fixed-dose combination of SOF/LED is an effective and
safe alternative for HCV genotypes 1 and 4.

Patients with alpha-fetoprotein <30 mL/min/1.73 m? must
not use SOF+LED.

After SOF+LED treatment patients must be followed for
renal functions.

HCC occurrence after curative HCV treatment is still a
debate.

N=117
Patients who started DAA therapy between
July 2016 and December 2020

EXCLUDED (n=55)
Patients treated with
other DAAs

v

EXCLUDED (n=13)
1 Genotype 2-3-4 (n=5)
Missing data (n=8)

\ 4

N=49
Study patients

Figure 1. Flowchart of the patients included in the study.

and reviewed for possible interactions between SOF
and LED.

Patients were routinely followed up during antiviral ther-
apy at weeks 4 and 12 and at 24 weeks if there was a
24-week treatment phase. In addition, follow-up visits
were scheduled at week 48 after treatment initiation.

Quantitative HCV PCR was performed using commercially
available kits (COBAS AmpliPrep/COBAS TagMan HCV
Quantitative Test v. 2.0, Roche Diagnostics, Mannheim,
Germany) according to the manufacturer's instruc-
tions. The lower limit of linear detection for HCV RNA is
10 IU/mL and the upper limitis 1 x 109 IU/mL.

In all patients, HCV RNA, glucose, albumin, liver func-
tion tests (aspartate aminotransferase (AST), gamma-
glutamyl transpeptidase (GGT), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), and bilirubin), lactate
dehydrogenase (LDH), blood urea nitrogen (BUN), creati-
nine, estimated glomerular filtration rate (eGFR), sodium
(Na), potassium (K), calcium (Ca), phosphorus (P), alpha-
fetoprotein (AFP), international normalized ratio (INR),
uric acid, C-reactive protein (CRP), and complete blood
count were evaluated at each visit (Table 1).

The SVR was defined as undetectable HCV RNA,
>12 weeks after completion of therapy.™

Statistical Analysis

The Statistical Package for Social Sciences version
22.0 software (IBM Corp.; Armonk, NY, USA) was used
to analyze the data. In the descriptive statistics of the
evaluation results, numbers and percentages are given
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Table 1. Laboratory Values at the Beginning of Treatment

Variable

Variable

HCV RNA (IU/mL), median (IQR)

Glucose (mg/dL), median (IQR) 108.5 (43)
Albumin (g/L), mean + SD 3.47 + 0.65
BUN (mg/dL), mean + SD 16.62 + 3.81
Creatinine (mg/dL), mean + SD 0.69+0.16
eGFR (mL/min/1.73 m?), mean + SD 93.46 + 14.04
Uric acid (mg/dL), mean + SD 5.41+1.46
ALT (U/L), median (IQR) 495 (54)
AST (U/L), median (IQR) 78 (71)
GGT (U/L), median (IQR) 51(70)
ALP (U/L), median (IQR) 107 + 55
Total bilirubin (mg/dL), median (IQR) 1.17 (0.79)

216 500 (962 425)

LDH (U/L), mean + SD 240.72 + 55.69

Na (mEg/L), mean + SD 137.63 £ 3.79
K (mEg/L), mean + SD 4.3 +0.48
Ca (mg/dL), mean + SD 8.83+0.61
P (mg/dL), mean + SD 3.29 + 0.58
CRP (mg/L), median (IQR) 0.15 (0.66)
AFP (ug/L), median (IQR) 7.72 (24.5)
INR, mean + SD 124 +0.23
Hgb (g/dL), mean + SD 12.45 +2.17
MCV (fL), mean + SD 90.36 +7.7
MPV (fL), median (IQR) 10.05 (2.4)
Platelet (pL), mean + SD 135787 + 86231

HCV RNA, hepatitis C ribonucleic acid; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; ALT, alanine transaminase; AST, aspartate trans-
aminase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; LDH, lactate dehydrogenase; Na, sodium; K, potassium; Ca, calcium; P, phosphate;
CRP, C-reactive protein; AFP, alpha-fetoprotein; INR, international normalized ratio; Hgb, hemoglobin; MCV, mean corpuscular hemoglobin; MPV, mean plate-

let volume.

for categorical variables, while mean, standard devia-
tion, minimum, and maximum are given for numerical
variables. The normal distributions of numerical variables
were tested using the Kolmogorov—-Smirnov 1-sample
test. Comparison of numerical variables between 2 inde-
pendent groups was evaluated with the Student t-test
if the normal distribution condition was met and with
the Mann-Whitney U test if it was not. When compar-
ing numerical variables between 3 or more independent
groups, the 1-way analysis of variance test is evaluated
when the condition of normal distribution is met, and the
Kruskal-Wallis test when it is not. The chi-square test is
used to analyze the differences between the ratios of the
categorical variables in the independent groups. The sta-
tistical significance level (alpha) is accepted as P < .05.

RESULTS

The mean age of the patients was 65.83 (+9) years,
and the gender distribution was 49% (n = 24) male and
51% (n = 25) female; 42.9% (n = 21) of patients were
non-cirrhotic, and 57.1% (n = 28) were cirrhotic; 67.8%
(n = 19) of the cirrhotic patients had compensated cir-
rhosis, and 32.2% (n = 9) had decompensated cirrhosis
(Table 2).

The genotype of all patients included in the study was 1b.
While 85.7% (n = 42) of patients received only SOF/LED
fixed-dose combination treatment, 14.3% (n = 7) received
SOF/LED +ribavirin combination treatment. The duration

of treatment was 12 weeks in 18.4% (n = 9) of patients
and 24 weeksin 81.6% (n=40).0f 55.1% (n = 27) patients
were treatment-naive, and 44,9% were treatment expe-
rienced (40.8% (n = 20) pegylated interferon 1b +ribavi-
rin combination, and 4.1% (n = 2) pegylated interferon 1b
only). (Table 3). There was no significant difference in the
use of SOF/LED =+ ribavirin in patients who were treat-
ment-naive or experienced.

The most common comorbidities were hypertension
46.9% (n = 23), diabetes mellitus 34.7% (n = 17), malig-
nancies 18.4% (n = 9), hypothyroidism 10.2% (n = 5), cor-
onary artery disease 10.2% (n = 5), valvular heart disease
8.2% (n = 4), chronic kidney disease 6.1% (n = 3), and
congestive heart failure 6.1% (n = 3) (Table 4).

Hepatosteatosis was absent in 73.5% (n = 36) of patients,

by USG. And grade 1 and grade 2 hepatosteatosis was
found in 12.2% (n = 6), and 4.1% (n = 2) respectively.

Table 2. Demographic Characteristics

Variable

Age, mean + SD 65.83+9

Male/female, n (%) 24 (49)/25 (51)

Non-cirrhotic, n (%) 21(42.9)

Cirrhotic 28 (57.1)
Compensated 19 (67.8)
Decompensated 9(32.2)
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Table 3. Treatment Regimens and Durations

Variable n (%)
Treatment regimen 42 (85.7)
SOF/LED 7(14.3)

SOF/LED + Ribavirin

Treatment duration 9 (18.4)
12 weeks 24 (81.6)
24 weeks

Treatment experience 27 (55.1)
None 20 (40.8)
Pegylated interferon 1b+Ribavirin 2(4.9)

Pegylated interferon 1b
SOF/LED, sofosbuvir/ledipasvir.

In 5 patients, the report of abdominal imaging was not
accessible, so no evaluation could be performed.

Regarding the development of Hepatocellular carcinoma
(HCC) after antiviral treatment, 28 patients (57.1%) were
followed up with abdominal imaging. The median follow-
up time was 25.3 (+14.5) months. It was observed that
HCC developed in 2 patients (7.1%). One of the patients
who developed HCC was noncirrhotic, whereas the other
had compensated cirrhosis. While HCC developed after
26 months in the non-cirrhotic patient, it occurred after

Table 4. Comorbidities

Systemic disease n (%)
Hypertension 23 (46.9)
Diabetes mellitus 17 (34.7)
Malignities 9 (18.4)
Hepatocellular carcinoma 4 (44.5)
Renal cell carcinoma 1(11.1)
Colon cancer 1(11.1)
Bladder cancer 1(11.1)
Prostate cancer 1(11.1)
Lymphoma 1(11.1)
Hypothyroidism 5(10.2)
Coronary artery disease 5(10.2)
Valvular heart disease 4 (8.2)
Chronic kidney disease 3(6.1)
Chronic heart failure 3(6.1)
Arrhythmia 2(4.1)
Asthma 2(4.1)
Liver transplantation 2(4.9)
Benign prostatic hyperplasia 2(4.1)
Cerebrovascular disease 1(2)
Primary biliary cholangitis 1(2)
Idiopathic thrombocytopenic purpura 1(2)

10 months in the cirrhotic patient. In the Kaplan-Meier
analysis, the probability of cases not having HCC at
26 months was 86.5% (Figure 2).

Before the treatment the median HCV RNA value was
216,500 IU/mL (2,540-8,340,000 IU/mL). Hepatitis C
virus RNA was negative in 90.3% (n = 28) of 31 patients
whose HCV RNA was evaluated after 4 weeks of treat-
ment. Sustained virologic response was achieved in all
49 patients who completed their treatment (100%).

Alanine transaminase, AST, and GGT levels were sig-
nificantly decreased after antiviral therapy (median ALT
44 U/L before treatment and 18.5 U/L at the end of treat-
ment [P =.000014], median AST 63 U/L before treatment
and 30 U/L at end of treatment [P =.000581], and median
GGT 38 U/L before treatment and 25.5 U/L at end of
treatment [P =.000012]) (Figure 3).

There was a significant increase in creatinine levels after
treatment and a significant decrease in eGFR (mean
serum creatinine 0.67 mg/dL before treatment versus
0.76 mg/dL at the end of treatment [P = .003]; mean
serum eGFR 94.94 mL/min/1.73 m? before treatment
versus 87.7 mL/min/1.73 m? at the end of treatment
[P =.007]) (Figure 4). There was no significant difference
between the BUN values before and after treatment
(P=1).

A significant decrease in AFP (median value 7.04 pg/L
before treatment and 4.92 pg/L after treatment [P =.000
821]) was observed before and after treatment (Figure 5).

There was no statistically significant difference in other
laboratory values measured before and after treatment
(P> .05).

CONCLUSION

The introduction of DAA drugs is a turning point in the
treatment of chronic HCV infection. Thanks to DAA
therapies, it is now possible to treat patients who previ-
ously could not be treated due to interferon intolerance,
advanced cirrhosis/decompensation, or concomitant dis-
eases. As a result of their good tolerability and high safety
profile, high SVR rates have been achieved and treatment
duration shortened.

Interferon-based antiviral therapies had significantly lower
SVR rates in practice than in clinical trials.'®'® Treatment
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Figure 2. Kaplan—-Meier analysis of the probability of not
having HCC.

with SOF/LED results in very high SVR rates (99%) in
non-cirrhotic patients.”®" Also in our study, the success
rate was 100% in patients who completed treatment
(per-protocol analysis).

Sofosbuvir/Ledipasvir is a once-daily tablet (fixed-
dose combination) regimen. This simple regimen may
improve patient compliance. In the study conducted by
loannou et al'® the rate of patients discontinuing treat-
ment after less than 8 weeks was found to be 6.9% of
all patients and 5.2% of patients with cirrhosis. In the
same study, the rate of early discontinuation of SOF/
LED was significantly lower (between 5.7% and 8.9%,
P <.001) compared to treatment with paritaprevir/ritonav
irYombitasvir and dasabuvir. Despite not having a serious
adverse event profile, only 1 (2%) of the patients excluded

from our study voluntarily discontinued treatment at the
end of the first month.

Both SOF and LDV have limited interactions with other
drugs.''® This is an advantage, especially in patients who
have undergone renal or liver transplantation or who are
taking multiple medications because of concomitant dis-
eases. Because the average age of our patients was high,
they had additional diseases and were taking multiple
medications. We had 2 patients who had liver transplan-
tation. In these patients, we achieved 100% SVR without
any drug interaction or side effects.

In the study by Huang et al'® it was shown that inflam-
mation and fibrosis in the liver decreased after the use
of DAA. The fact that the levels of ALT, AST and GGT
were significantly decreased after treatment in our study
(P = .000014, P = .000581, and P = .000012, respec-
tively) supports this result.

Renal excretion of SOF and ribavirin is a possible cause
of renal toxicity. In our study, there was a significant
increase in creatinine levels (P = .003) and decrease in
eGFR levels (P = .007) at 6 months after treatment. In a
study by Butt et al*° patients receiving SOF/LED therapy
who had an eGFR >60 mL/min/1.73 m?2 prior to treat-
ment had a rate of 37.8% patients with a decrease in
eGFR of >10 mL/min/1.73 m2. In our study, the mean
serum creatinine and eGFR values before and after treat-
ment were 0.67 mg/dL versus 0.76 mg/dL [P = .003]
and 94.94 mL/min/1.73 m? versus 87.7 mL/min/1.73 m?
[P=.007], respectively), and the mean eGFR decrease was
7.24 mL/min/1.73 m? (Figure 4).

Although AFP is a glycoprotein normally produced by the
fetal liver and yolk sac during pregnancy, its serum con-
centration may be elevated in patients with HCC. The
risk of HCC has been shown to be increased in patients
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with chronic liver disease and high AFP levels?' In stud-
ies performed in patients with chronic liver disease, the
sensitivity of AFP to detect HCC was about 60% and the
specificity was about 80%.22 In our study, there was a sig-
nificant decrease in AFP levels before and after treatment
(P=.000821).

Studies have shown that a high SVR rate is associated
with a lower risk of hepatic decompensation, the need
for liver transplantation, and a decrease in liver-related
and overall mortality.?® Although expectations of a sig-
nificant reduction in the incidence of HCC because of
SVR are increasing, the effect of HCC development in
patients with cirrhosis and the incidence of HCC recur-
rence after successful treatment are controversial.?4-26 In
a meta-analysis of 26 studies and 11523 patients, DAA
treatment was not associated with a higher incidence of
HCC in patients with cirrhosis.?’ In the study conducted
by Cheung et al.?2% the incidence of HCC at 12 months in
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Figure 5. AFP levels (ug/L) before and after treatment. AFP,
alpha-fetoprotein.

cirrhotic patients after DAA treatment was 6.7 %, whereas
this rate was reported to be 0.9% in cirrhotic/noncir-
rhotic patients at 18 months by Calleja et al*® and 7.4%
in cirrhotic patients at 12 months by Cardoso et al.*° In
our study, after follow-up with abdominal imaging for an
average of 25.3 months after antiviral treatment, it was
observed that HCC developed in 2 (7.1%) of 28 patients,
1 of whom was not cirrhotic (26 months later) and
the other had compensated cirrhosis (at 10th month)
(Figure 2).

Our study has some limitations because of its retrospec-
tive nature, the number of cases, and the heterogeneous
patient population. However, we believe it will contrib-
ute to the literature when evaluated with similar studies
because it contains real-life data.

In this study, it is supported that the combination of SOF/
LED can achieve high SVRrates in a population dominated
by the chronic hepatitis C 1b genotype. The fixed-dose
combination of SOF/LED with low drug interactions could
be a good option because chronic hepatitis C patients
are older and most of them have comorbidities and take
multiple medications. However, due to the renal excretion
of SOF and ribavirin and the possible worsening of renal
function, as well as the limitation of use in patients with
a GFR <30 mL/min, it has been indicated that it is impor-
tant to monitor renal function during and after treatment
in all patients. Clearly, longer-term follow-up studies are
needed to monitor patients for the development of HCC.

Ethics Committee Approval: Ethical committee approval was
received from the Ethics Committee of Karadeniz Technical
University, (Approval No: 24237859-450).

Informed Consent: No informed consent was needed because of
the retrospective non-interventional study design.

245



Turk J Gastroenterol 2022; 33(3): 240-247

Cosar and Durak. Real-Life Data on Sofosbuvir/Ledipasvir

Peer-review: Externally peer-reviewed.

Author Contributions: Consept - AM.C., S.D.; Design - AM.C,, SD;
Supervision - AM.C,; Resources— AM.C,, S.D.; Materials—-AM.C,, S.D,;
Data Collection and/or Processing- S.D.; Analysis and/or
Interpretation - AM.C,, S.D,; Literature Search - AM.C,, S.D.; Writing
Manuscript - AM.C,, S.D,; Critical Review— AM.C.

Declaration of Interests: The authors declare that they have no
competing interest.

Funding: The authors declared that this study has received no finan-
cial support.

REFERENCES

1. Applegate TL, Fajardo E, Sacks JA. Hepatitis C virus diagnosis and
the Holy Grail. Infect Dis Clin North Am. 2018;32(2):425-445.
[CrossRef]

2. World Health Organization. Chronic Hepatitis C Global Report.
Geneva: WHO; 2021. Available at: https://www.who.int/news-room/
fact-sheets/detail/hepatitis-c. Accessed 22 December 2021

3. Hoofnagle JH. Course and outcome of hepatitis C. Hepatology.
2002;36(5):521-S29. [CrossRef]

4. Backus LI, Boothroyd DB, Phillips BR, Belperio P, Halloran J,
Mole LA. A sustained virologic response reduces risk of all-cause
mortality in patients with hepatitis C. Clin Gastroenterol Hepatol.
2011,9(6):509-516.e1. [CrossRef]

5. Bryan-Marrugo OL, Ramos-Jiménez J, Barrera-Saldafia H,
Rojas-Martinez A, Vidaltamayo R, Rivas-Estilla AM. History and pro-
gress of antiviral drugs: from acyclovir to direct-acting antiviral
agents (DAAs) for hepatitis C. Med Univ. 2015;17(68):165-174.
[CrossRef]

6. Butt AA, Yan P, Shaikh OS, Chung RT, Sherman KE. Sofosbuvir
based regimens in clinical practice achieve SVR rates closer to clini-
cal trials: results from ERCHIVES. Liver Int. 2016;36(5):651-658.
[CrossRef]

7. Terrault NA, Zeuzem S, Di Bisceglie AM, et al. Effectiveness of
Ledipasvir-Sofosbuvir combination in patients with hepatitis C virus
infection and factors associated with sustained virologic response.
Gastroenterology. 2016;151(6):1131-1140.e5. [CrossRef]

8. American Association for the Study of Liver Diseases. IDSA. Rec-
ommendations for testing, managing, and treating hepatitis C.
Available at: https://www.hcvguidelines.org/sites/default/files/full-
guidance-pdf/AASLD-IDSA_HCVGuidance_September_29_2021.p
df. Accessed 23 December 2021.

9. European Association for the Study of the Liver. Electronic
address: easloffice@easloffice.eu. EASL Recommendations on
Treatment of Hepatitis C 2016. J Hepatol. 2017;66(1):153-194.
[CrossRef]

10. Afdhal N, Zeuzem S, Kwo P, et al. Ledipasvir and sofosbuvir for
untreatedHCV genotype 1infection.NEnglJMed.2014;370(20):1889-
1898. [CrossRef]

11. Afdhal N, Reddy KR, Nelson DR, et al. Ledipasvir and sofosbuvir
for previously treated HCV genotype 1 infection. N Engl J Med.
2014;370(16):1483-1493. [CrossRef]

12. Lawitz E, Poordad FF, Pang PS, et al. Sofosbuvir and ledipasvir
fixed-dose combination with and without ribavirin in treatment-
naive and previously treated patients with genotype 1 hepatitis C
virus infection (LoneStar): an open-label, randomised, phase 2 trial

[published correction appears in Lancet]. Lancet. 2014,383(9916):
515-523]. [CrossRef]

13. Nelson DR, Cooper JN, Lalezari JP, et al. All-oral 12-week treat-
ment with daclatasvir plus sofosbuvir in patients with hepatitis C
virus genotype 3 infection: ALLY-3 phase Il study. Hepatology.
2015,61(4):1127-1135. [CrossRef]

14. Yoshida EM, Sulkowski MS, Gane EJ, et al. Concordance of sus-
tained virological response 4, 12, and 24 weeks post-treatment with
sofosbuvir-containing regimens for hepatitis C virus. Hepatology.
2015;61(1):41-45. [CrossRef]

15. Beste LA, Green PK, loannou GN. Boceprevir and telaprevir-based
regimens for the treatment of hepatitis C virus in HIV/HCV coin-
fected patients. Eur J Gastroenterol Hepatol. 2015;27(2):123-129.
[CrossRef]

16. loannou GN, Beste LA, Chang MF, et al. Effectiveness of Sofos-
buvir, Ledipasvir/Sofosbuvir, or Paritaprevir/Ritonavir/Ombitasvir
and Dasabuvir regimens for treatment of patients With hepatitis C
in the Veterans Affairs national health care system [published cor-
rection  appears in  Gastroenterology].  Gastroenterology.
2016;151(3):457-471.e5. [CrossRef]

17. Seden K, Back D. Directly acting antivirals for hepatitis C and
antiretrovirals: potential for drug-drug interactions. Curr Opin HIV
AIDS. 2011;6(6):514-526. [CrossRef]

18. Charlton M, Gane E, Manns MP, et al. Sofosbuvir and ribavirin for
treatment of compensated recurrent hepatitis C virus infection after
liver  transplantation.  Gastroenterology. 2015;148(1):108-117.
[CrossRef]

19. Huang R, Rao H, Yang M, et al. Noninvasive measurements pre-
dict liver fibrosis well in hepatitis C virus patients after direct-acting
antiviral therapy. Dig Dis Sci. 2020,65(5):1491-1500. [CrossRef]
20. Butt AA, Ren Y, Puenpatom A, Arduino JM, Kumar R, Abou-
Samra AB. Effectiveness, treatment completion and safety of sofos-
buvir/ledipasvir and paritaprevir/ritonavir/ombitasvir + dasabuvir in
patients with chronic kidney disease: an ERCHIVES study. Aliment
Pharmacol Ther. 2018;48(1):35-43. [CrossRef]

21. Oka H, Tamori A, Kuroki T, Kobayashi K, Yamamoto S. Prospec-
tive study of alpha-fetoprotein in cirrhotic patients monitored for
development of hepatocellularcarcinoma. Hepatology. 1994,19(1):61-
66. [CrossRef]

22. Lok AS, Sterling RK, Everhart JE, et al. Des-gamma-carboxy pro-
thrombin and alpha-fetoprotein as biomarkers for the early detec-
tionofhepatocellularcarcinoma. Gastroenterology.2010;138(2):493-
502. [CrossRef]

283. Nahon P, Bourcier V, Layese R, et al. Eradication of hepatitis C
virus infection in patients With cirrhosis reduces risk of liver and non-
liver complications [published correction appears in Gastroenterol-
ogy]. Gastroenterology. 2017;152(1):142-156.e2. [CrossRef]

24. ContiF, Buonfiglioli F, Scuteri A, et al. Early occurrence and recur-
rence of hepatocellular carcinoma in HCV-related cirrhosis treated
with direct-acting antivirals. J Hepatol. 2016,65(4):727-733.
[CrossRef]

25. Reig M, Marifio Z, Perellé C, et al. Unexpected high rate of early
tumor recurrence in patients with HCV-related HCC undergoing
interferon-free therapy. J Hepatol. 2016;65(4):719-726. [CrossRef]
26. Kozbial K, Moser S, Schwarzer R, et al. Unexpected high inci-
dence of hepatocellular carcinoma in cirrhotic patients with sus-
tained virologic response following interferon-free direct-acting
antiviral treatment. J Hepatol. 2016;65(4):856-858. [CrossRef]

27. Waziry R, Hajarizadeh B, Grebely J, et al. Hepatocellular carci-
noma risk following direct-acting antiviral HCV therapy: a

246


https://doi.org/10.1016/j.idc.2018.02.010
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://doi.org/10.1053/jhep.2002.36227
https://doi.org/10.1016/j.cgh.2011.03.004
https://doi.org/10.1016/j.rmu.2015.05.003
https://doi.org/10.1111/liv.13036
https://doi.org/10.1053/j.gastro.2016.08.004
https://www.hcvguidelines.org/sites/default/files/full-guidance-pdf/AASLD-IDSA_HCVGuidance_September_29_2021.pdf
https://www.hcvguidelines.org/sites/default/files/full-guidance-pdf/AASLD-IDSA_HCVGuidance_September_29_2021.pdf
https://www.hcvguidelines.org/sites/default/files/full-guidance-pdf/AASLD-IDSA_HCVGuidance_September_29_2021.pdf
mailto:easloffice@easloffice.eu
https://doi.org/10.1016/j.jhep.2016.09.001
https://doi.org/10.1056/NEJMoa1402454
https://doi.org/10.1056/NEJMoa1316366
https://doi.org/10.1016/S0140-6736(13)62121-2
https://doi.org/10.1002/hep.27726
https://doi.org/10.1002/hep.27366
https://doi.org/10.1097/MEG.0000000000000241
https://doi.org/10.1053/j.gastro.2016.05.049
https://doi.org/10.1097/COH.0b013e32834b54dc
https://doi.org/10.1053/j.gastro.2014.10.001
https://doi.org/10.1007/s10620-019-05886-y
https://doi.org/10.1111/apt.14799
https://doi.org/10.1002/hep.1840190111
https://doi.org/10.1053/j.gastro.2009.10.031
https://doi.org/10.1053/j.gastro.2016.09.009
https://doi.org/10.1016/j.jhep.2016.06.015
https://doi.org/10.1016/j.jhep.2016.04.008
https://doi.org/10.1016/j.jhep.2016.06.009

Cosar and Durak. Real-Life Data on Sofosbuvir/Ledipasvir

Turk J Gastroenterol 2022; 33(3): 240-247

systematic review, meta-analyses, and meta-regression. J Hepatol.
2017,67(6):1204-1212. [CrossRef]

28. Cheung MCM, Walker AJ, Hudson BE, et al. Outcomes after suc-
cessful direct-acting antiviral therapy for patients with chronic
hepatitis C and decompensated cirrhosis. J Hepatol. 2016,65(4):741-
747. [CrossRef]

29. Calleja JL, Crespo J, Rincén D, et al. Effectiveness, safety and
clinical outcomes of direct-acting antiviral therapy in HCV genotype

1 infection: results from a Spanish real-world cohort. J Hepatol.
2017:66(6):1138-1148. [CrossRef]
30. Cardoso H, Vale AM, Rodrigues S, et al. High incidence of hepa-
tocellular carcinoma following successful interferon-free antiviral
therapy for hepatitis C associated cirrhosis. J Hepatol.
2016;65(5):1070-1071. [CrossRef]

247


https://doi.org/10.1016/j.jhep.2017.07.025
https://doi.org/10.1016/j.jhep.2016.06.019
https://doi.org/10.1016/j.jhep.2017.01.028
https://doi.org/10.1016/j.jhep.2016.07.027

