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RESEARCH ARTICLE Open Access

Safety and efficacy of the combination
simeprevir-sofosbuvir in HCV genotype 1-
and 4-mono-infected patients from the
French ANRS CO22 hepather cohort
Anne Laurain1* , Sophie Metivier2, Georges Haour3, Dominique Larrey4, Céline Dorival3, Christophe Hezode5,
Fabien Zoulim6, Patrick Marcellin7, Marc Bourliere8, Jean-Pierre Zarski9, Dominique Thabut10, Laurent Alric11,
Nathalie Ganne-Carrie12, Paul Cales13, Jean-Pierre Bronowicki14, Ghassan Riachi15, Claire Geist16, Xavier Causse17,
Armand Abergel18,19, Olivier Chazouilleres20, Philippe Mathurin21, Dominique Guyader22, Didier Samuel23,
Albert Tran24, Véronique Loustaud-Ratti25, Ventzislava Petrov-Sanchez26, Alpha Diallo27, Clovis Luzivika-Nzinga3,
Hélène Fontaine1, Fabrice Carrat3,28, Stanislas Pol1* and on behalf of the ANRS/AFEF HEPATHER study group

Abstract

Background: Although real-life results of sofosbuvir/simeprevir have been extensively reported from the United
States, data from other geographical areas are limited. In the French observational cohort, ANRS CO22 HEPATHER,
9432 patients were given the new oral antivirals from December 2013 to June 30, 2018. We report the results of
sofosbuvir/simeprevir in genotypes 1- and 4-infected patients.

Methods: Demographics and history of liver disease were collected at entry in the cohort. Clinical, adverse events,
and virological data were collected throughout treatment and post-treatment follow-up. The choice of treatment
duration or addition of ribavirin was left up to the physician.

Results: Five hundred ninety-nine HCV (467 genotype 1 and 132 genotype 4) mono-infected, naïve for all oral-
DAAs regimen patients were given sofosbuvir/simeprevir with (n = 63) or without ribavirin (n = 536) for 12 or 24
weeks; 56% had cirrhosis (4% decompensated) and 71% had prior treatment failure to interferon-based regimen. 7
patients (1.16%) were lost to follow-up. The overall SVR12 rate was 92.6%. The SVR12 was 90% in GT1a, 94.2% in
GT1b and 91.6% in GT4 with no significant difference for genotype, treatment duration or ribavirin addition.
Severity of liver disease was not associated with a lower SVR12 rate on multivariate analysis but was associated with
a higher rate of severe side effects. Early treatment discontinuations were rare; no new safety signals were reported.

Conclusion: In this real life, observational, prospective cohort study, the 12-week sofosbuvir/simeprevir+/−ribavirin
combination appears to be efficient and safe.

Trial registration: Trial registration with ClinicalTrials.gov NCT01953458.
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Key points

� The combination of sofosbuvir and simeprevir
results in an overall SVR12 of 92.6, 90% in patients
with genotype 1a infection, 94.2% with genotype 1b
and 91.6% with genotype 4.

� The safety of the sofosbuvir and simeprevir
combination was acceptable with only 3% of early
discontinuations and with no new safety warnings.

� The combination with sofosbuvir and simeprevir is
no longer recommended but remains a potential
therapeutic option in resource-limited settings or in
countries where simeprevir is still available.

Background
Chronic hepatitis C virus (HCV) infection is a
worldwide disease that is responsible for hepatic and
extrahepatic morbidity and mortality [1, 2]. A sus-
tained virological response (SVR) corresponds to a
complete cure of infection. A SVR is also associated
with a reduction in HCV-related complications such
as cirrhosis, hepatocellular carcinoma, the need for
transplantation and death [3–6]. A better understand-
ing of the viral cycle and characterization of the
non-structural proteins of the virus led to develop-
ment of direct acting antivirals (DAAs) against HCV
[7–9]. Approved in the Spring of 2011, second gener-
ation DAAs replaced first generation protease inhibi-
tors, which were then removed from the market in
2014. NS5B polymerase inhibitors (sofosbuvir, dasabu-
vir), protease inhibitors (simeprevir, paritaprevir, gra
zoprevir, glecaprevir, voxilaprevir) and NS5A replica-
tion complex inhibitors (daclatasvir, ledipasvir, ombi-
tasvir, elbasvir, pibrentasvir and velpatasvir) have also
been approved and evaluated [10–21]. A combination
of pangenotypic drugs is now recommended to treat
chronic HCV infection, while EASL guidelines no
longer recommend the combination of sofosbuvir and
simeprevir [22–24]. For the European Association for
the Study of the Liver (EASL), antiviral therapy
should be considered in all patients with chronic
HCV infection because of the efficacy and safety pro-
file of DAAs. Because of the long timelines for ap-
proval and in addition to clinical trials, preliminary
real-life results of the combination of sofosbuvir/sime-
previr have been extensively reported [25–30] from
the United States (US) in patients with genotype 1 in-
fection. However, real-life data from Europe or out-
side the US, and for genotype 4 are limited [31–33].
We report the real-life results of the French ANRS

CO22 Hepather cohort for the sofosbuvir+simeprevir
+/− ribavirin combination in patients with HCV geno-
types 1 or 4 mono-infection.

Methods
Study design and participants
The ANRS CO22 HEPATHER cohort « Therapeutic op-
tion for hepatitis B and C: a French cohort » is a multi-
center, national, prospective, observational cohort study
of patients infected with hepatitis B or C virus
(ClinicalTrials.gov registry number: NCT01953458). The
cohort has been extensively described elsewhere [34].
In summary, by December 31, 2015, 20,798 patients

had been included in the cohort, including 14,195
HCV-positive patients. A total of 9432 patients were
given treatment including at least one direct acting anti-
viral from December 2013 to June 30, 2018. We selected
all patients with HCV genotype 1 or genotype 4
infection who initiated a combination of sofosbuvir (400
mg/d) and simeprevir (150 mg/d) with or without
ribavirin (1–1.2 g/d) before October 31, 2014 (n = 599).
Patients who were liver transplant recipients, previously
treated with other DAAs (except first generation prote-
ase inhibitors) or involved in clinical trials, were ex-
cluded. Patients were divided into four groups according
to the scheduled duration of treatment and whether the
regimen included ribavirin. This was an observational
and not a randomized controlled study and the choice of
treatment combination, duration and addition of ribavi-
rin was left up to the physician. The diagnosis of cirrho-
sis was based either on the results of liver biopsy, a
fibrotest result > 0.7 or fibroscan greater than 14.5 kPa.
The duration of chronic hepatitis was estimated by the
date of contamination, if available.

Outcomes
The main endpoint criterion was SVR at 12 weeks (SVR12)
defined as undetectable HCV RNA 12weeks after the last
treatment. Secondary endpoints were undetectable HCV
RNA 4weeks after the last treatment (SVR4), early
treatment discontinuation and adverse events.

Statistical analyses
A post-hoc calculation showed that the present study
achieved a reliability of 2.4% for an anticipated 90%
SVR12 and had a power > 80% for detecting Odds-Ratio
(OR) < 0.3 for factors associated with SVR12, assuming
the exposure to these factors ranged between 20 to
75%. Missing SVR12 measurements were determined
using SVR24 measurements, if available (n = 52), other-
wise using the SVR4 measurement (n = 6). Patients
who died before SVR12 and therefore could not be
evaluated (n = 4) and patients who were lost of
follow-up (n = 7) and had no measurement of the viro-
logical response after the end of therapy, were consid-
ered to be virological failures.
Proportions were compared using the Fisher exact test

and/or continuous outcomes were compared using the
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Kruskal-Wallis test. Comparisons with stratification for
treatment duration or ribavirin use were tested using the
Cochran-Mantel Haenszel (CMH) Chi-Square. Exact lo-
gistic regression models were used to assess independent
baseline variables associated with SVR12 or serious side
effects (including death). Predefined cut-offs were used
to categorize all continuous factors. A univariate exact
logistic model was estimated for each factor. Primary
multivariate analysis included ribavirin (No vs Yes),
treatment duration (12 vs. 24 weeks) and any factors
with a P-value < 0∙10 on univariate analysis. A back-
ward selection was applied retaining variables with a
P-value < 0∙05. Statistical analyses were performed
with SAS 9.4 software (SAS Institute Inc., Cary, North
Carolina, USA).

Role of the funding source
The ANRS CO22 HEPATHER cohort is sponsored by
Inserm-ANRS (French National Institute for Health and
Medical Research – ANRS/France REcherche Nord&Sud
Sida-hiv Hépatites). The sponsor contributed to the

study design and writing of this report. The sponsor had
no role in data collection, data analysis or data interpret-
ation. The other sponsors of the study had no role in
study design, data collection, data analysis, data inter-
pretation, or writing of the report. FC had full access to
all the data in the study and SP and FC had the final re-
sponsibility for the decision to submit for publication.

Results
Patient population
By October 31, 2014, 599 cohort participants with HCV
genotypes 1 (N = 467) or genotype 4 (N = 132) infection
had started treatment with the sofosbuvir/simeprevir
combination including 536 (89%) who did not receive
and 63 (11%) who did receive ribavirin based on the
physician’s decision (Fig. 1). The duration of treatment
was 12 weeks in 530 (530/599 = 88.4%) patients and 24
weeks in 69 (69/599 = 11.5%).
Patient characteristics are described in Table 1.

Fifty-four percent were men, mean age 61 years old, 56%
with cirrhosis, 4% with decompensated cirrhosis and

Fig. 1 Flow diagram
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Table 1 Baseline characteristics of patients

SOF SMV 12 weeks
n = 485

SOF SMV 24 weeks
n = 51

SOF SMV RBV 12
weeks n = 45

SOF SMV RBV 24
weeks n = 18

p value

Age (years), mean ± SD 61 ± 11 60 ± 10 59 ± 11 58 ± 13 0.2908

Gender Male n (%) 256 (53) 24 (47) 28 (62) 14 (78) 0.0866

BMI (kg/m2) n (%)

≥ 30 74 (15) 10 (20) 7 (16) 2 (11) 0.9531

< 18.5 12 (2) 2 (4) 0 (0) 0 (0)

[25–30[ 163 (34) 14 (27) 17 (38) 7 (39)

[18.5–25[ 233 (48) 25 (49) 21 (47) 9 (50)

Chronic hepatitis duration (years), mean ± SD 16 ± 8 15 ± 7 16 ± 9 11 ± 8 0.0814

HCV genotype n (%)

1a 110 (23) 11 (22) 14 (31) 6 (33) 0.2543

4 99 (20) 17 (33) 10 (22) 6 (33)

1 not subtyped 25 (5) 1 (2) 3 (7) 0 (0)

1b 251 (52) 22 (43) 18 (40) 6 (33)

Diabetes n (%) 104 (21) 7 (14) 9 (20) 1 (6) 0.2710

Hypertension n (%) 194 (40) 25 (49) 18 (40) 4 (22) 0.2571

Cirrhosis n (%) 259 (54) 33 (65) 27 (60) 16 (89) 0.0117

·Child-Pugh score B or C 17 (7) 8 (24) 1 (4) 2 (13) 0.0083

·MELD ≥15 19 (8) 4 (13) 1 (4) 3 (19) 0.2444

·Elastography ≥14.5 kPa 131 (51) 15 (45) 14 (52) 10 (63) 0.7540

·Fibrotest ≥0.73 70 (27) 10 (30) 11 (41) 10 (63) 0.0175

·Liver biopsy > 2 years 148 (57) 20 (61) 14 (52) 7 (44) 0.6618

·Liver biopsy < 2 years 18 (7) 2 (6) 1 (4) 0 (0) 0.9306

Decompensated cirrhosis n (%) 16 (3) 6 (12) 2 (4) 0 (0) 0.0483

·Child-Pugh score B or C 6 (38) 4 (67) 1 (50) 0.5589

·MELD score, mean ± SD 9.7 ± 2.9 12.3 ± 3.9 12.5 ± 0.7 0.1793

Albumin (< 30 g/L) n (%) 12 (3) 5 (11) 1 (3) 1 (6) 0.0415

Prothrombin time (≤70%) n (%) 45 (10) 11 (22) 6 (14) 6 (33) 0.0037

AST (> 5 x ULN) n (%) 28 (6) 4 (8) 3 (7) 2 (12) 0.4951

ALT (> 5 x ULN) n (%) 31 (6) 2 (4) 1 (2) 1 (6) 0.7735

Haemoglobin (≤12 g/dL in
women or≤ 13 g/dL in men) n (%)

58 (12) 8 (16) 5 (11) 1 (6) 0.7365

Platelets < 100,000/mm3 87 (19) 15 (30) 11 (25) 8 (47) 0.0109

Bilirubin conj ≥5 μmol/L 133 (52) 20 (63) 16 (57) 13 (100) 0.0021

Treatment history n (%)

·Naïve patients 141 (29) 13 (25) 14 (31) 5 (28) 0.0618

·Experienced patients, last treatment PEG/RBV 324 (67) 35 (69) 25 (56) 10 (56)

·Experienced patients, last treatment 1rst
generation PI/PEG/RBV

20 (4) 3 (6) 6 (13) 3 (17)

Response profile in treatment experienced patients

·Unknown 164 (48) 20 (53) 17 (55) 6 (46) 0.8370

·Responders 86 (25) 9 (24) 4 (13) 3 (23)

·Not responders 94 (27) 9 (24) 10 (32) 4 (31)

SOF Sofosbuvir, SMV Simeprevir, RBV Ribavirine, PI Protease inhibitor, SD Standard deviation, BMI Body mass index
P value inferior to 0.05 are in boldface
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71% with interferon-based treatment failure (all were
naïve for all oral DAAs regimens). Patients were infected
with genotype 1a (23.5%), 1b (49.5%), 1 but unclassified
(5%) or 4 (22%). The mean MELD score in the 312 with
available data out of 335 patients with cirrhosis was 9.5
+/− 4.3 and 91.6% were Child-Pugh score A. Patients who
received the 12-week combination of sofosbuvir/simepre-
vir differed from those who received the 24-week or
ribavirin-containing regimens, with lower rates of cirrhosis
(54% (259/478) vs 67% (76/114), p = 0.0158), decompen-
sated cirrhosis (3% (16/485) vs 7% (8/114), p = 0.1051)
and biochemical markers of liver severity: albumin< 30 g/L
in 3% (12/437) vs 7% (7/101), p = 0.0650, prothrombin
time ≤ 70% in 10% (45/449) vs 21% (23/110), p = 0.0031,
thrombocyte count < 100,000/mm3 in 19% (87/468) vs
31% (34/111), p = 0.064 and conjugated bilirubinemia
≥5 μmol/L in 52% (133/257) vs 67% (49/73), p = 0.0233.

Efficacy
Missing SVR12 measurements were determined using
SVR24 measurements in 52 patients and SVR4 measure-
ments in 6 patients. Four patients who died before
reaching SVR12 and seven patients who were lost to
follow-up with no virological response measurement at
the end of therapy were considered virological failures.
A SVR12 was achieved in a total of 555 (92.6%) pa-

tients. SVR12 rates ranged from 89% in patients who
received a 24-week sofosbuvir/simeprevir/ribavirin com-
bination regimen to 98% in patients who received a
12-week sofosbuvir/simeprevir/ribavirin combination
regimen (Table 2 and Fig. 2).
Although no significant difference was found between

the 12- or 24-week regimen with or without ribavirin,
the groups were not comparable because patients in the
ribavirin and 24-week treatment groups had more se-
vere disease.
The SVR12 rate in patients without cirrhosis was

94.9%, whatever the treatment.
The SVR12 rate in patients with cirrhosis was 90.7% in

treatment-naïve and 89% in treatment-experienced pa-
tients. No significant difference was found between those
who received a 24-week regimen and a 12-week regimen
(42/49 (85.7% %) versus 262/286 (91.6%), respectively
(CMH Chi Square stratified on ribavirin containing regi-
men: p = 0.12)). The SVR12 rate was not different be-
tween those who received a 12-week regimen with or
without ribavirin (26/27 (96%) versus 236/259 (91%), re-
spectively (CMH Chi Square stratified on ribavirin con-
taining regimen: p = 0.39)).
The overall SVR12 was 90, 94.2 and 91.6% in patients

with genotypes 1a, 1b and 4, respectively, and was not
significant different among the groups (Table 3). The
addition of ribavirin or not, and the duration of treat-
ment (12 vs 24 weeks) did not influence the SVR12 rate.

There were no variables associated with SVR12 at the
0.05 level on univariate analysis (Table 3).
Age, sex, gender, BMI, genotype, prior treatment his-

tory, cirrhosis or not and treatment duration did not in-
fluence SVR12. No factor was associated with the
absence of SVR12 on multivariate analysis.

Safety and tolerability
Early treatment discontinuation only occurred in 18 pa-
tients (3%). The rate of discontinuation for adverse
events was 1.5%. The rate of discontinuation was higher
in patients treated for 24 weeks or with ribavirin
(Table 4). Nine of the patients who discontinued treat-
ment (50%) achieved a SVR12. Eight (44%) had been
treated for 8 weeks or more.
Four patients died during follow-up. One patient died

from a subdural hematoma in the first week after initiat-
ing treatment, and one patient at week 8 from undeter-
mined causes. Two patients died suddenly at week 12
from cardiac arrest, which was considered to be possibly
treatment-related (sofosbuvir/simeprevir). Cardiovascu-
lar side effects (mainly bradyarrhytmias) have been asso-
ciated with sofosbuvir treatment and may result in the
implementation of a pace-maker [35] and associated
with a risk of sudden, unexplained death [36].
Forty-three other serious adverse events occurred in

37 (9%) patients with no difference between treatment
with or without ribavirin, but with a higher rate in the
24- week regimen (p = 0.0453). Two of these serious
adverse events were considered to be possibly
treatment-related (simeprevir): one malaise at week 12
and one drug-induced acute hepatitis at week 5.
The most common adverse events (≥10% in any sub-

group) were asthenia, headache and pruritus.
Univariate analysis identified treatment duration, pro-

thrombin time ≤ 70%, decompensated cirrhosis, time
since diagnosis ≥15 years, MELD ≥15 or cirrhosis at in-
clusion, cirrhosis, platelet count < 100,000/mm3, conju-
gated bilirubin ≥5 μmol/L and albumin < 30 g/L as
potential predictors of serious adverse events. A pro-
thrombin time ≤ 70% (OR versus prothrombin time ≥
70%, 2.88 95%CI 1.24–6.48; P = 0.0127), MELD ≥15 or
cirrhosis (OR versus MELD < 15 and no cirrhosis, 3.13
95%CI 1.2–9.62; P = 0.0154) and a time since diagnosis
≥15 years (OR versus time since diagnosis < 15 years,
2.19 95%CI 1.01–5.1; P = 0.0465) remained the only 3
factors independently associated with serious adverse
events. It should be noted that age and gender were not
associated with serious adverse events.

Discussion
Although the real-life results of the sofosbuvir/simepre-
vir combination have been extensively reported in US
genotype 1-infected patients, data from other
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geographical areas or other genotypes are limited. In this
real-life study, we analyzed the efficacy and safety of the
sofosbuvir+simeprevir +/− ribavirin combination in pa-
tients with genotypes 1 or 4 infection from the French
ANRS CO22 HEPATHER cohort, a real-life study. Most
of these patients were “difficult-to-treat” since 56% had
cirrhosis, 4% had decompensated cirrhosis, 71% had
failed prior treatment with pegylated interferon and riba-
virin and 5% associated with telaprevir or boceprevir.
Only 7 patients (1.16%) were lost to follow-up with no
available PCR after the end of treatment. The sofosbu-
vir/simeprevir combination resulted in a global SVR12

rate of 92.6%. Most patients (81%) received the sofosbu-
vir/simeprevir combination without ribavirin for 12
weeks with a SVR of 93%. No significant difference in
SVR12 rate was found between 12 or 24 weeks of treat-
ment, with or without ribavirin. However, it is not pos-
sible to conclude whether extending the duration of
treatment or the addition of ribavirin is needed or not,
especially in patients with cirrhosis or decompensated
cirrhosis because of the small sample size and because
patients had more severe liver disease in the ribavirin
and 24- week regimen groups. The overall SVR12 was
94.2% in patients with genotype 1b infection (vs 90

Fig. 2 Percentages of SVR12 in subgroups of patients by genotype
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and 91.6% for genotypes 1a and 4, respectively) but
the difference was not statistically significant. There
was no factor associated with treatment failure on
univariate analysis.
Early treatment discontinuation was rare and no new

safety signals were reported compared to previous stud-
ies. The severity of liver disease (MELD ≥15 or cirrhosis

at inclusion) was a risk factor for serious adverse events
which support a causal relationship between adverse
events and protease inhibitor exposure, as previously re-
ported in the CUPIC study [37].
It is not possible to compare our results with those of

other studies, clinical trials or real-world studies, be-
cause the rate of “difficult to treat” patients differed. The

Table 3 Variables associated with SVR12 in univariate and multivariate analysis

n with SVR 12 / Total (%):
Yes VS Reference

Univariate Multivariate

OR (95% CI) p-Value OR (95% CI) p-Value

Ribavirin containing regimen
(reference: no RBV)

60/63 (95) VS 495/536 (92) 1.66 (0.5–8.61) 0.5936

Treatment duration 24 weeks
(reference: 12 weeks)

62/69 (90) VS 493/530 (93) 0.67 (0.28–1.85) 0.4654

Cirrhosis (reference: no cirrhosis) 304/335 (91) VS 244/257 (95) 0.52 (0.25–1.06) 0.0734 1.07 (0.36–3.20) 1.0000

Conjugated bilirubin ≥5 μmol/L
(reference: < 5 μmol/L)

163/182 (90) VS 141/148 (95) 0.43 (0.15–1.1) 0,0835 0.58 (0.19–1.67) 0.3701

TP ≤ 70% (reference: > 70%) 59/68 (87) VS 458/491 (93) 0.47 (0.21–1.18) 0.1103 0.41 (0.14–1.22) 0.1148

Hemoglobin ≤12 g/dL for women
or ≤ 13 g/dL for men(reference:
> 12 g/dL or > 13 g/dL)

63/72 (88) VS 480/514 (93) 0.5 (0.22–1.23) 0.1338 0.59 (0.22–1.71) 0.3620

Platelets < 100,000/mm3 (reference:
≥ 100,000/mm3)

108/121 (89) VS 429/458 (94) 0.56 (0.27–1.22) 0.1505 1.12 (0.39–3.38) 1.0000

Genotype 1b (reference: 1 not
subtyped or 1a or 4)

280/297 (94) VS 275/302 (91) 1.62 (0.83–3.24) 0.1757 0.94 (0.39–2.26) 1.0000

Male (reference: Female) 303/322 (94) VS 252/277 (91) 1.18 (0.65–2.13) 0.6504 1.62 (0.68–3.94) 0.3192

Genotype 1a (reference: 1 not
subtyped or 1b or 4)

127/141 (90) VS 428/458 (93) 0.64 (0.32–1.34) 0.2489

Neutrophil < 1500/mm3 (reference:
≥ 1500/mm3)

33/38 (87) VS 503/540 (93) 0.49 (0.17–1.69) 0.2641

Chronic hepatitis duration ≥15
years (reference: < 15 years)

308/337 (91) VS 236/251 (94) 0.68 (0.33–1.34) 0.2980

Albumin < 30 g/L (reference: ≥
30 g/L)

16/19 (84) VS 479/519 (92) 0.45 (0.12–2.49) 0.3756

Age > 65 years (reference: ≤
65 years)

209/223 (94) VS 346/376 (92) 1.29 (0.65–2.7) 0.5478

MELD ≥15 (reference: < 15) 31/35 (89) VS 454/491 (92) 0.63 (0.21–2.6) 0.5732

Genotype 4 (reference: 1a or
1b or 1 not subtyped)

121/132 (92) VS 434/467 (93) 0.84 (0.4–1.89) 0.7409

Viral load < 6 M at beginning
of treatment (reference: ≥ 6 M)

502/542 (93) VS 42/44 (95) 0.6 (0.07–2.45) 0.7425

ALAT > 5 ULN (reference: ≤
5ULN)

33/35 (94) VS 511/551 (93) 1.29 (0.31–11.5) 0.9999

ASAT > 5 ULN (reference: ≤
5ULN)

34/37 (92) VS 508/547 (93) 0.87 (0.26–4.63) 0.9999

Decompensated cirrhosis (reference:
no decompensated cirrhosis)

22/24 (92) VS 533/575 (93) 0.87 (0.2–7.86) 0.9999

Treatment experienced (reference:
treatment naïve)

160/173 (92) VS 395/426 (93) 0.97 (0.48–2.07) 0.9999

Genotype 1 not subtyped (reference:
1a or 1b or 4)

27/29 (93) VS 528/570 (93) 1.07 (0.25–9.63) 0.9999

Previous treatment: PEG/RBV (reference:
1st generation PI/PEG/RBV or none)

365/394 (93) VS 190/205 (93) 0.99 (0.48–1.97) 0.9999

SVR Sustain virological response, RBV Ribavirin, PEG Pegylated interferon, PI Protease inhibitor
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SVR12 rate in the real-world US TARGET cohort [25]
including 59% of patients with cirrhosis (56% in our
study) and around 50% of treatment-experienced pa-
tients (71% in our study) was 84%. In that study, in con-
trast to our results, the severity of liver disease and
previous protease inhibitor treatments were associated
with treatment failure in the model-adjusted estimates.
In an Egyptian [32] and a US real-life study [38] the SVR
rate was > 92%. In summary, our study shows a
SVR-rate of nearly 95% in patients without cirrhosis, and
91% in those with cirrhosis, which is comparable to
other real-life studies [31–33].
Even with a SVR rate of 91–95%, the role of simepre-

vir/sofosbuvir, is debatable with the current high turn-
over of DAAs. In the era of “second” wave DAAs

(sofosbuvir with ledipasvir, daclatasvir or velpatasvir and
voxilaprevir, ombitasvir/paritaprevir/dasabuvir, grazopre-
vir/elbasvir, glecaprevir/pibrentasvir) with high SVR
rates in both clinical trials and real-life studies [34] and
access to shorter-duration pangenotypic regimens even
in patients with cirrhosis, our real-world study suggests
that the efficacy of the 12-week sofosbuvir/simeprevir
combination is probably suboptimal despite an accept-
able safety profile.

Conclusion
This study reports the real-life results of the French
ANRS CO22 Hepather cohort for the sofosbuvir+sime-
previr +/− ribavirin combination in patients with HCV
genotypes 1 or 4 mono-infection. The overall SVR12

Table 4 Adverse events

Sofosbuvir + simeprevir Sofosbuvir + simeprevir+ ribavirin Fisher
P-value

CMH P value
(stratification:
12 weeks vs
24 weeks)

CMH P value
(stratification:
RBV vs no
RBV)

12 weeks 24 weeks 12 weeks 24 weeks

Number of patients 485 51 45 18

Treatment interruptions n (%) 6 (1) 4 (8) 5 (11) 3 (17) 0.0000 0.0003 0.0130

‐ Adverse event 3 (1) 2 (4) 3 (7) 1 (6) 0.0030 0.0074 0.2081

‐ Other reasons 3 (1) 2 (4) 2 (4) 2 (11) 0.0014 0.0169 0.0300

All adverse events - any n (%) 312 (64) 35 (69) 32 (71) 15 (83) 0.3185 0.1720 0.3247

(Maximum grade)

‐ Grade 1 156 (32) 15 (29) 9 (20) 3 (17) < 0.0001 0.0043 < 0.0001

‐ Grade 2 116 (24) 7 (14) 19 (42) 10 (56)

‐ Grade 3 28 (6) 3 (6) 2 (4) 0 (0)

‐ Grade 4 11 (2) 8 (16) 2 (4) 1 (6)

‐ Grade 5 1 (0) 2 (4) 0 (0) 1 (6)

Deaths 1 (0) 2 (4) 0 (0) 1 (6) 0.0096 0.8684 0.0003

Other serious adverse events 26 (5) 7 (14) 3 (7) 1 (6) 0.1241 0.7697 0.0453

Adverse Events (≥10% in any subgroup)

‐ Asthenia 80 (16) 11 (22) 17 (38) 4 (22) 0.0074 0.0023 0.9114

‐ Headache 69 (14) 2 (4) 3 (7) 4 (22) 0.0457 0.7803 0.2836

‐ Pruritus 42 (9) 1 (2) 3 (7) 3 (17) 0.1653 0.5673 0.3966

‐ Hyperbilirubinaemia 28 (6) 5 (10) 7 (16) 5 (28) 0.0015 0.0018 0.1129

‐ Fatigue 33 (7) 2 (4) 0 (0) 2 (11) 0.1531 0.2982 0.9563

‐ Thrombocytopenia 20 (4) 7 (14) 2 (4) 3 (17) 0.0059 0.7737 0.0007

‐ Insomnia 24 (5) 2 (4) 3 (7) 2 (11) 0.4667 0.3140 0.9557

‐ Sleep disorder 21 (4) 2 (4) 1 (2) 3 (17) 0.1160 0.6041 0.3077

‐ Dry skin 7 (1) 0 (0) 1 (2) 2 (11) 0.0526 0.0711 0.6618

‐ Oedema peripheral 4 (1) 2 (4) 0 (0) 2 (11) 0.0117 0.5464 0.0028

‐ Eczema 3 (1) 2 (4) 0 (0) 2 (11) 0.0059 0.4760 0.0012

‐ Dyspnoea 1 (0) 2 (4) 1 (2) 2 (11) 0.0004 0.0586 0.0019

‐ Gastrointestinal disorder 4 (1) 0 (0) 0 (0) 2 (11) 0.0336 0.1701 0.2244

‐ Jaundice 0 (0) 1 (2) 2 (4) 2 (11) 0.0001 0.0003 0.0579

RBV Ribavirin
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was 92.6, 90% in patients with genotype 1a infection,
94.2% with genotype 1b and 91.6% with genotype 4 with
an acceptable safety profile. In the era of “second” wave
DAAs this combination is no longer recommended in
the most recent (2018) EASL guidelines but could re-
main a therapeutic option in low-income countries
without access to pangenotypic drugs.
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