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Background & Aims: In phase III trials, the safety proﬁle of triple
therapy (pegylated interferon/ribavirin with boceprevir or telaprevir) seems to be similar in HCV treatment-experienced cirrhotic and non-cirrhotic patients, but few cirrhotics were
included. We report the week 16 safety and efﬁcacy analysis in
a cohort of compensated cirrhotics treated in the French Early
Access Programme.
Methods: 674 genotype 1 patients, prospectively included,
received 48 weeks of triple therapy. The analysis is restricted to
497 patients reaching week 16.
Results: A high incidence of serious adverse events (40.0%), and
of death and severe complications (severe infection or hepatic
decompensation) (6.4%), and a difﬁcult management of anaemia
(erythropoietin and transfusion use in 50.7% and 12.1%) were
observed. Independent predictors of anaemia <8 g/dl or blood
transfusion were: female gender (OR 2.19, 95% CI 1.11–4.33,
p = 0.024), no lead-in phase (OR 2.25, 95% CI 1.15–4.39, p =
0.018), age P65 years (OR 3.04, 95% CI 1.54–6.02, p = 0.0014),
haemoglobin level (612 g/dl for females, 613 g/dl for males)
(OR 5.30, 95% CI 2.49–11.5, p = 0.0001). Death or severe complications were related to platelets count 6100,000/mm3 (OR 3.11,
95% CI 1.30–7.41, p = 0.0105) and albumin <35 g/dl (OR 6.33,
95% CI 2.66–15.07, p = 0.0001), with a risk of 44.1% in patients
with both. However, the on-treatment virological response was
high.
Conclusions: The safety proﬁle was poor and patients with platelet count 6100,000/mm3 and serum albumin <35 g/L should not
be treated with the triple therapy.
Ó 2013 Published by Elsevier B.V. on behalf of the European
Association for the Study of the Liver.

its use in real-life practice [13–14]. However, antiviral therapy
increases the risk of bacterial infections in cirrhotic patients with
poor liver function, awaiting liver transplantation [15]. In phase
III trials, the safety proﬁle of triple therapy was available for
139 patients with compensated cirrhosis only, and seemed to
be comparable with non-cirrhotic patients [16]. However, cirrhotic patients included in these trials were highly selected and
did not reﬂect well the actual population of cirrhotic patients
infected with HCV awaiting antiviral therapy with the new standard of care.
The French ‘‘Autorisation Temporaire d’Utilisation’’ (ATU) is
an early access programme that gives patients access to a medicinal product before marketing authorization. Patients with compensated cirrhosis who were relapsers or partial responders
after prior PegIFN/RBV treatment were treated prior to approval
of TVR and BOC within the framework of this programme, beginning in January 2011.
The ANRS CO20 CUPIC (Compassionate Use of Protease
Inhibitors in viral C Cirrhosis) study is a cohort study sponsored
by the French National Agency for Research on AIDS and Viral
Hepatitis (ANRS) including patients beneﬁting from the ATU
early access programme in selected centres. The aim of this
study was to evaluate the efﬁcacy and safety of triple combination therapy including a PI in treatment-experienced cirrhotic
patients in the real-life setting of the French early access programme. We report here the week 16 interim safety and efﬁcacy results.

Patients and methods
Patients

Introduction
Since 2011, the standard of care for genotype 1 chronic hepatitis
C is a triple therapy combining pegylated interferon (PegIFN),
ribavirin (RBV), and telaprevir (TVR) or boceprevir (BOC), NS3/
4A protease inhibitors (PIs) [1–4]. In the phase III studies, the sustained virological response (SVR) rate varied according to the
patient status (treatment-naïve or treatment-experienced) and
severity of ﬁbrosis. The safety proﬁle of triple therapy with PIs
in part reﬂects the known proﬁle of PegIFN and RBV. However,
the addition of PIs is responsible for incremental anaemia and
dysgeusia with BOC, and incremental anaemia, frequent skin
reactions and gastrointestinal disorders with TVR [1–4]. The proportion of treatment discontinuations owing to adverse events
ranged from 8% to 16% with BOC-based triple therapy and from
10% to 15% with TVR-based triple therapy in the phase III trials
in both treatment-naïve and -experienced patients [1–4]. It is
well established that cirrhotics are priority patients for treatment, given the high risk of hepatic decompensation, hepatocellular carcinoma, and liver-related death in this population [5–8].
In these patients, viral eradication is associated with a decreased
risk of progression of liver disease [9–12]. The safety proﬁle of
PegIFN/RBV in compensated cirrhotic patients is compatible with

The ANRS CO20-CUPIC cohort (ClinicalTrials.gov number NCT01514890) is a
national multicentre prospective cohort study conducted in 56 French centres.
From February 2011 to April 2012, patients with compensated cirrhosis (ChildPugh class A) chronically infected with HCV genotype 1, who did not achieve
an SVR after a prior course of IFN-based therapy and who started triple therapy,
were recruited. Initially, only relapsers and partial responders were eligible in the
French early access programme. Since the approval of both PIs, the inclusion criteria were amended in September 2011 allowing the inclusion of null responders
(Supplementary Material).
The diagnosis of cirrhosis was made by liver biopsy or non-invasive tests,
FibrotestTM or FibroscanÒ or FibrometerÒ or HepascoreÒ, at the discretion of
the investigator, according to the French recommendations [17]. Patients with
HIV or HBV co-infection, renal insufﬁciency (deﬁned by creatinine clearance
<50 ml/min) or organ graft were not eligible for inclusion.
Written informed consent was obtained from each patient before enrolment.
The protocol was conducted in accordance with the Declaration of Helsinki and
French law for biomedical research and was approved by the ‘‘Ile de France IX’’
Ethics Committee (Créteil, France).

Objectives
The main goal of this interim analysis was to evaluate safety and tolerability
among patients who received at least 16 weeks of antiviral treatment, i.e., at least
12 weeks of PI in combination with PegIFN and RBV. The secondary objective was
to assess the on-treatment virologic response at week 16.
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Treatments
Treatment was prescribed at the discretion of each investigator without randomization, which precludes any comparison between the two treatment regimens.
The treatment schedules and recommended stopping rules are detailed in the
Supplementary Material.
Safety assessments
The safety proﬁle assessment is described in Supplementary Material. Data on all
adverse events were collected until the 16th week. Clinical and laboratory grade 3
or 4 adverse events, serious adverse event (SAE), and serious cutaneous adverse
reaction (SCAR) [18] are deﬁned in Supplementary Material. Moreover, grade 2
anaemia was also recorded. Anaemia was managed at the discretion of the investigator, consisting of RBV dose reductions and/or erythropoietin (EPO) administration, authorized in France when Hb is below 10 g/dl, and/or blood
transfusion. The use of other hematopoietic growth factors related to neutropenia
and thrombocytopenia was also collected.
HCV-RNA level monitoring
HCV-RNA levels were measured at baseline and at weeks 4, 8, 12, 16, 24, 36, and
48 of therapy, and 12 and 24 weeks after its withdrawal, with a real-time PCRbased assay, either COBAS AmpliPrepÒ/COBAS TaqManÒ (Roche Molecular Systems, Pleasanton, California) with a lower limit of detection of 15 IU/ml, or

m2000SP/m2000RT (Abbott Molecular, Des Moines, Illinois), with a lower limit
of detection of 12 IU/ml. Both assays have been validated for their accuracy in
patients infected with HCV genotype 1 [19,20]. In this interim analysis, monthly
on-treatment virological responses until week 16 are presented.
Statistical analysis
We estimated that 900 patients would be needed for the cohort to have a 3% precision in assessing the SVR. The safety and efﬁcacy interim analysis was not prespeciﬁed in the protocol, but decided by the scientiﬁc committee in February
2012, based on preliminary reports of safety ﬁndings. Therefore, no sample size
was planned. All patients who reached 16 weeks of treatment by May 1st, 2012
were included in the analysis.
We used logistic regression models to identify predictors of severe complications and grade 3/4 anaemia or blood transfusion.
Blood parameters were categorized according to thresholds used to deﬁne
eligibility in a randomized trial of protease inhibitor-based triple therapy [2].
For each tested covariate, a univariate model was estimated. Covariates with
p <05 in likelihood ratio testing in univariate analysis were included in a multivariate model, and selection of independent covariates was based on a backward
elimination procedure, retaining covariates with p <05.
Efﬁcacy analyses were performed on an intent-to-treat basis. Missing virological measurements were imputed as treatment failures.
Comparisons between independent groups used the Mann–Whitney test or
Fisher’s exact test and within-group comparisons were made using the Wilcoxon
signed-rank test or McNemar’s Chi square tests. Proportions of adverse events

674 patients included
16 patients without data available

Telaprevir
n = 398 patients

Boceprevir
n = 260 patients

HBV co-infected patients
n=2

HBV co-infected patients
n=0

396

260

Naïve patients
n=7

Naïve patients
n=1

395

253

Patients with other exclusion criteria
n = 30

Patients with other exclusion criteria
n = 10

365

243

Patients who did not take one dose of medication
n=6

Patients who did not take one dose of medication
n=6

359

237

Patients who did not reach Wk 16 of therapy
at the time of interim analysis
n = 67

Patients who did not reach Wk 16 of therapy
at the time of interim analysis
n = 32

292

205

Fig. 1. Flow chart.
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Table 1. Baseline characteristics of the patients.

Characteristics
Mean age (range), yr
Male sex, n (%)
Mean body mass index, (SD) kg/m2
Diabetes, n (%)
History of ascites, n (%)
Mean treatment duration (SD), wk
Mean PI duration (SD), wk
Treatment history, n (%)
Prior relapse
Prior partial response
Prior null response
Undetermined
Mean haemoglobin level (range), g/dl
Mean neutrophil count (range), 109/mm3
Mean platelet count (range), /mm3
Mean ALT (SD), IU/L
Mean prothrombin time ratio (range), (%)
Mean total bilirubin (range), µmol/L
Mean serum albumin (range), g/dl
Child-Pugh score, n (%)
A
B
C
Mean MELD score* (SD)
<10, n (%)
10-<13, n (%)
≥13, n (%)
Upper gastrointestinal endoscopy done, n (%)
Oesophageal varices, n (%)
REALIZE/RESPOND-2 exclusion criteria, n (%)
HCV genotype 1 subtype, n (%)
1a
1b
Others
HCV RNA ≥800,000 IU/ml, n (%)
⁄

TVR (n = 292)
57.2 (27-83)
197 (67.5)
26.5 (4.1)
23 (7.9)
3 (1.0)
14.6 (3.3)
11.1 (2.9)

BOC (n = 205)
56.9 (34-81)
140 (68.3)
26.2 (4.1)
14 (6.8)
0
14.7 (3.2)
10.7 (2.8)

123 (42.1)
136 (46.6)
24 (8.2)
9 (3.1)
14.6 (9.0-19.7)
3.3 (0.8-9.7)
152,000 (18,000-604,000)
102 (74)
86.3 (27-100)
15.4 (4.0-73.5)
40.1 (20.7-52.0)

100 (48.8)
90 (43.9)
9 (4.4)
6 (2.9)
14.8 (9.7-18.4)
3.3 (0.5-8.5)
146,000 (33,900-346,000)
109 (87.7)
87.3 (23-100)
15.0 (4.0-78.0)
40.4 (27.0-50.3)

285 (97.6)
7 (2.4)
0
8.1 (2.8)
213 (81.3)
33 (12.6)
16 (6.1)
145 (49.7)
48 (33.1)
96 (32.9)/133 (45.5)

204 (99.5)
1 (0.5)
0
8.1 (3.0)
137 (82.5)
19 (11.5)
10 (6.0)
104 (50.7)
41 (39.4)
51 (28.8)/82 (40.0)

98 (33.6)
159 (54.4)
35 (12.0)
181 (62.0)

81 (39.5)
103 (50.2)
21 (10.3)
131 (63.9)

Available in 262 patients for TVR and 166 patients for BOC.

across MELD groups were compared using the Cochran-Armitage Chi square for
trend. All statistical computations were performed using SAS software version
9.3 (SAS Institute Inc., Cary, North Carolina).

Results
Patient characteristics
Six hundred and seventy-four patients P18 years of age were
included in 56 centres, 497 of whom were included in this interim
analysis, 292 treated with TVR and 205 with BOC (Fig. 1). Baseline
characteristics of patients are shown in Table 1. Of these 497
patients, 337 (67.8%) were male, with a mean age of 57.1 (±9.7)
years. Prior treatment response was relapse, partial response, null
response, and undetermined in 223 (44.9%), 226 (45.5%), 33 (6.6%)
and 15 (3.0%) patients, respectively. At the beginning of treatment, cirrhosis was compensated and classiﬁed as Child-Pugh A
in all patients, except in 8 (1.6%) and 7 (1.4%) patients in whom
the classiﬁcation was Child-Pugh B or undetermined, respectively.
Three (0.6%) patients had a history of ascites. The baseline MELD

score was available in 427 (85.9%) patients and the mean value
was 8.1 (±2.9). The MELD score was <10 in 350 (82.0%) patients,
from 10 to 13 in 52 (12.2%) and P13 in 25 (5.8%). Upper gastrointestinal endoscopy was performed before the start of the treatment in 249 patients (50.1%) and oesophageal varices were
observed in 89 (35.7%) of them. The baseline haematological characteristics were as follows: mean neutrophil count 3.3  103/
mm3 ± 1.3; mean platelet count 150,000/mm3 ± 67,100 and mean
Hb 14.7 g/dl ± 1.6. Based on age and laboratory parameters, 155
(31.2%) patients had at least one exclusion criterion for the
REALIZE study [4] and 215 (43.3%) for the RESPOND-2 study [2].
Thirty-seven (7.4%) patients were diabetic. The mean baseline
HCV-RNA level was 6.0 (±0.9) log10 IU/ml, and the HCV-RNA level
was higher than 800,000 IU/ml in 312 (62.8%) patients with
available data. The distribution of HCV genotype 1 subtype was
1a, 1b, and others (undetermined and missing data) in 179
(36.0%), 262 (52.7%) and 56 (11.3%) patients, respectively. The
mean daily RBV dose was 14.3 ± 2.3 mg/kg in the global population: 14.1 ± 2.4 for patients receiving BOC and 14.4 ± 2.3 for
patients receiving TVR.
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Table 2. Safety proﬁle of triple therapy.

Events
Serious adverse event, n (%)
Premature discontinuation/due to SAEs, n (%)
Death, n (%)
Grade 3/4 infection, n (%)
Grade 3/4 hepatic decompensation, n (%)
Grade 3/4 asthenia, n (%)
Grade 3 rash/SCAR, n (%)
Renal failure (creatinine clearance <50 ml/min), n (%)
Anaemia, n (%)
Grade 2: 8.0 to ≤9.0 g/dl
Grade 3/4: <8.0 g/dl
Erythropoietin use
Blood transfusion
RBV dose reduction or discontinuation
Neutropenia, n (%)
Grade 3: 500 to <750/mm3
Grade 4: <500/mm3
Granulocyte-stimulating agent use
Thrombocytopenia, n (%)
Grade 3: 20,000 to <50,000/mm3
Grade 4: <20,000/mm3
Thrombopoietin use
PegIFN dose reduction or discontinuation
⁄

TVR (n = 292)
132 (45.2)*
66 (22.6)/43 (14.7)
5 (1.7)
19 (6.5)
6 (2.0)
16 (5.5)
14 (4.8)/0
5 (1.7)

BOC (n = 205)
67 (32.7)**
54 (26.3)/15 (7.3)
1 (0.5)
5 (2.4)
6 (2.9)
12 (5.8)
0/0
0

55 (18.8)
34 (11.6)
157 (53.8)
47 (16.1)
50 (17.1)

48 (23.4)
9 (4.4)
95 (46.3)
13 (6.3)
30 (14.6)

6 (2.0)
2 (0.7)
7 (2.4)

2 (1.0)
7 (3.4)
9 (4.4)

28 (9.6)
9 (3.1)
4 (1.4)
89 (30.5)

10 (4.9)
3 (1.5)
2 (1.0)
71 (34.6)

334 SAEs in 132 patients.
159 SAEs in 67 patients.

⁄⁄

Adverse events
Table 2 illustrates the safety proﬁle of the triple therapy with TVR
or BOC.
Incidence of SAEs
A high incidence of SAEs (n = 493) was observed. SAEs occurred
in 199 (40.0%) patients, leading to early treatment discontinuation in 58 (11.7%).

In addition, episodes of hepatic decompensation were
observed in 12 (2.4%) patients: ascites in 7 (1.4%), encephalopathy
in 3 (0.6%), and variceal bleeding in 1 (0.2%). Overall, 32 (6.4%)
patients experienced severe complications that occurred after a
mean duration of 8.9 weeks (0.3–15.9), including 2 (0.4%) during
the lead-in phase. Interestingly, the mean MELD score signiﬁcantly
increased between baseline and week 12 on both treatment regimens (with TVR and BOC, respectively), from 8.1 ± 2.8 to 8.6 ± 2.7
(p <0.0001), in 335 patients with available MELD score.
Anaemia

Deaths and severe complications
Deaths occurred in 6 patients during the course of therapy,
mainly related to severe infections: septicaemia (n = 2), pneumonia (n = 2) and endocarditis (n = 1). The remaining death was due
to hepatic decompensation related to variceal bleeding.
Death occurred after a median time of 6.4 weeks and two
cases occurred during the lead-in phase, i.e., without PI. Apart
from death, severe complications, including severe infections
and hepatic decompensation, occurred in 32 (6.4%) patients.
Severe infections were reported in 24 (4.8%) patients: pulmonary
infection (n = 8), septicaemia of unidentiﬁed origin (n = 7), acute
pyelonephritis (n = 4), endocarditis (n = 2), food poisoning (n = 1),
cutaneous infection (n = 2). Bacteria were identiﬁed in 17
patients: Staphylococcus (n = 8), Escherichia coli (n = 5), Klebsiella
(n = 1), Pyocyanic (n = 1), Bacteroides fragilis (n = 1) and Pneumococcus (n = 1). These infectious complications occurred after a
median duration of antiviral treatment of 8.6 weeks (2.3–15.9).
PegIFN dose was reduced or discontinued in 13 patients (54.2%)
before the occurrence of severe infection, and in an additional 6
patients (25%) after severe infection onset.
438

The incidence of anaemia (Hb 69.0 g/dl) was 29.4% (146 of 497),
252 (50.7%) patients received EPO, the RBV dose was reduced or
discontinued in 80 (16.1%) patients, and blood transfusions were
needed in 60 (12.1%) (Table 2).
Other
Grade 3 or 4 neutropenia and thrombocytopenia and early discontinuations related to these adverse events were rarely reported
(Table 2). Skin disorders were not more frequent than in clinical
trials and no SCAR was reported during the study period.

Factors associated with side effects
In univariate analysis, factors associated with severe complications and grade 3/4 anaemia (Hb <8 g/dl) or blood transfusion
are shown in Table 3.
Multivariate stepwise logistic-regression analysis served to
identify four independent baseline factors as independent
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Table 3. Univariate and multivariate analysis.

Univariate analysis
OR
95% CI
p value
Factors related to death and severe complications (6.4%, n = 32)
Haemoglobin level*
5.05
2.28-11.19
<0.0001
5.52
2.63-11.58
<0.0001
Platelet count ≤100,000/mm3
3.43
1.09-10.82
0.035
Neutropenia ≤900/mm3
Serum albumin <35 g/L
10.23
4.67-22.43
<0.0001
Total bilirubin (per µmol/L increase)
1.04
1.015-1·07
0.0016
Prothrombin time ≤70%
3.09
1.24-7.72
0.015
MELD score (per unit increase)
1.14
1.04-1.25
0.0043
Child-Pugh B score
5.23
1.01-27.06
0.049
Oesophageal varices
3.44
1.33-9.09
0.01
REALIZE exclusion criteria
4.72
2.21-10.05
<0.0001
RESPOND-2 exclusion criteria
4.3
1.89-9.78
0.0005
1.36
1.03-1.81
0.03
HCV RNA level (per log10 increase)
Factors related to grade 3/4 anemia (Hb <8 g/dl) or blood transfusion (14.3%, n = 71)
Haemoglobin level*
4.66
2.48-8.76
<0.0001
1.83
1.05-3.19
0.032
Platelet count (≤100,000/mm3)
Serum albumin <35 g/L
2.84
1.50-5.38
0.0014
MELD score (per unit increase)
1.08
1.004-1.17
0.043
Age ≥65 yr
3.05
1.73-5.39
0.0001
Sex (female)
2.85
1.72-4.76
<0.0001
No lead-in phase
1.69
1.01-2.83
0.045
TVR vs. BOC
3.03
1.63-5.55
0.0003
REALIZE exclusion criteria
2.80
1.70-4.74
<0.0001
RESPOND-2 exclusion criteria
1.85
1.11-3.07
0.0005
GGT level
1.0
1.00-1.01
0.029
Alkaline phosphatases level
1.003
1.00-1.01
0.047
ALT level
1.0
1.00-1.01
0.027
1.35
1.08-1.69
0.0082
HCV RNA level (per log10 increase)
⁄

OR

Multivariate analysis
95% CI
p value

3.11

1.30-7.41

0.0105

6.33

2.66-15.07

0.0001

5.30

2.49-11.50

0.0001

3.04
2.19
2.25

1.54-6.02
1.11-4.33
1.15-4.39

0.0014
0.024
0.018

Haemoglobin level: 612 g/dl for females and 613 g/dl for males.

predictors of grade 3/4 anaemia (Hb <8 g/dl) or blood transfusion
that occurred in 71 patients (14.3%): female gender (OR = 2.19,
95% CI 1.11–4.33, p = 0.024), no lead-in phase (OR = 2.25, 95% CI
1.15–4.39, p = 0.018), age P65 years (OR = 3.04, 95% CI 1.54–
6.02, p = 0.0014), baseline Hb 612 g/dl for females and 613 g/dl
for males (OR = 5.30, 95% CI 2.49–11.50, p = 0.0001).
In multivariate analysis, two baseline predictors of death and
severe complications that occurred in 32 patients (6.4%) were:
platelet count 6100,000/mm3 (OR = 3.11, 95% CI 1.30–7.41,
p = 0.0105) and serum albumin <35 g/dl (OR = 6.33, 95% CI
2.66–15.07, p = 0.0001). Using the combination of the values of
these 2 predictors, the risk varied from 3.4 to 44.1% (Table 4).
There was no impact of the experience of the centre, evaluated by the number of treated patients (<5 vs. P5 patients) on
the occurrence of severe complications and grade 3/4 anaemia
(Hb <8 g/dl) or blood transfusion.

Treatment virological response
In intent-to-treat analysis, among the 292 patients treated with
TVR, HCV-RNA was undetectable in 161 (55.1%), 236 (80.5%),
230 (78.8%), and 196 (67.1%) at weeks 4, 8, 12, 16, respectively.

Table 4. Risk of occurrence of death or severe complications according to
serum albumin level and platelet count during the ﬁrst 16 weeks of therapy.⁄

Factors
Serum albumin
≥35 g/L
<35 g/L

Platelet count
>100,000/mm3

Platelet count
≤100,000/mm3

3.4% (10/298)
7.1% (2/28)

4.3% (3/69)
44.1% (15/34)

⁄

Baseline albumin and platelet count were available in 429 patients (missing data
in 61 patients for albumin and 21 patients for platelet count). Twenty-nine cases
of death or severe complications were reported and analysed in these 429
patients.

Of these, in the 42 (14.4%) patients treated with a lead-in phase,
these percentages were 4 (9.5%), 32 (76.2%), 30 (71.4%), and 25
(59.5%), respectively (Fig. 2). In the 250 patients treated without
lead-in phase, these percentages were 157 (62.8%), 204 (81.6%),
200 (80.0%), 171 (68.4%), respectively. At week 16, response rate
was signiﬁcantly higher in relapsers (74.8%) than in partial
responders (66.2%) and in null responders (45.8%), p = 0.005.
In patients treated with BOC, virological response was
achieved in 2.4 (5 of 205), 37.6 (77 of 205), 54.6 (112 of 205),
and 58.0% (118 of 205) of cases, at weeks 4, 8, 12, 16, respectively
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Fig. 3. On-treatment response with BOC.

(Fig. 3). At week 16, response rate was signiﬁcantly higher in
relapsers (69.0%) than in partial responders (50.0%) and in null
responders (22.2%), p = 0.001.

Discussion
The CUPIC cohort is the largest cohort of treatment-experienced
cirrhotic patients infected with genotype 1 and treated with BOC
or TVR triple therapy in the real-life setting. Importantly, the
choice of antiviral treatment was made by physicians, and
patients were not randomized, which precludes any comparison
between the two PIs. However, for each drug regimen, our results
provide a good reﬂection of the safety proﬁle in this speciﬁc population, with a clear indication for antiviral therapy that was not
included in phase II and phase III trials.
The safety proﬁle was poor for treatment regimens including
both PIs, mainly because of a high number of SAEs and the occurrence of deaths and severe complications, such as severe infection or hepatic decompensation in 6.4% of the patients. These
severe complications were not previously reported in treatment-experienced cirrhotic patients included in phase III clinical
trials [16]. This major concern could be explained by the difference of baseline characteristics of patients between our real-life
cohort and selected patients enrolled in phase III clinical trials.
Our patients had at least one exclusion criterion for REALIZE
and RESPOND-2 in 31.2% and 43.3% of the cases, respectively.
Our patients who received TVR compared with cirrhotic patients
enrolled in REALIZE [16] were older (57.2 vs. 54.0 years), with a
lower mean Hb level (14.6 vs. 15.6 g/dl) and a lower mean platelet count (152,000 vs. 167,000/mm3), suggesting more advanced
liver disease. Limited data were available in cirrhotic patients
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enrolled in the RESPOND-2 study with younger patients (54.9
vs. 57.2) [21]. However, our patients had compensated liver disease and the vast majority had no advanced cirrhosis, as suggested by a baseline Child-Pugh score A and a MELD score <13
observed in 98.4% and 93.9% of them, respectively.
In multivariate analysis, two baseline predictors of severe
complications were platelet count 6100,000/mm3 and serum
albumin <35 g/L. The combination of both allowed us to deﬁne
a subgroup of patients (representing 7.9% (34/429 patients) of
the population with both predictors available) with a high risk
(44.1%) of severe complications, suggesting that they should not
be treated with triple therapy. In the others (92.1%), the risk
was lower (67.1%), suggesting that these patients should be treated because the high on-treatment virological response rate may
translate into a high SVR rate, which may in turn decrease morbidity and mortality [9–11].
It has already been shown that severe complications are associated with IFN-based treatment in patients with decompensated
or Child-Pugh B-C cirrhosis [15,22]. It is currently difﬁcult to
know if the severe complications are mainly associated with PegIFN/RBV and/or with PI use in these patients with advanced cirrhosis. Since two deaths occurred during the lead-in phase, one
might hypothesize that severe complications resulted, at least
in part, from IFN/RBV administration.
Despite the large use of EPO in our cohort, the incidence of
severe anaemia was high and its management was unusually difﬁcult, leading to a high frequency of blood transfusions. In REALIZE and RESPOND-2, the rate of anaemia was slightly higher in
cirrhotic than in non-cirrhotic patients [4,21]. For the overall
treatment duration (48 weeks), EPO was used in 41% to 46% of
BOC recipients [4,21], whereas EPO was prescribed in 53.8% with
TVR and 46.3% with BOC during the ﬁrst 16 weeks of triple therapy in our cohort. Blood transfusions were needed in 16.1% of
cases with TVR and 6.3% with BOC, percentages that are unexpectedly high compared with phase III clinical trials.
Independent predictive factors related to anaemia (Hb <8 g/
dl) or blood transfusion were female gender, age P65 years, the
absence of lead-in phase, and low baseline Hb level. The positive
impact of the lead-in phase on anaemia during the ﬁrst 16 weeks
of treatment could be explained by a shift in the maximum Hb
decrease. It will be interesting to evaluate the impact of the
lead-in phase on anaemia for the overall duration of antiviral
treatment.
We acknowledge that in the absence of control groups, it was
impossible to correctly assess the beneﬁt risk, as all complications observed in the treated patients are also observed in
untreated severe cirrhotic patients [23–24].
Trials with different combinations of less toxic direct antiviral
agents with additive potency may provide new IFN-free regimens
with increased SVR, and better safety proﬁle in cirrhotics [25].
In conclusion, this cohort study provides new clinical information for the management of triple therapy in cirrhotic patients
and shows that the safety proﬁle of TVR- and BOC-based triple
therapy is poor in a real-life setting. The rate of SAEs, including
death, severe infection, hepatic decompensation, and difﬁcultto-treat anaemia, was high, but was associated with high rates
of on-treatment virological response. Serum albumin level and
platelet count should be evaluated to determine the risk/beneﬁt
ratio of triple therapy in cirrhotic patients and to decide treatment. Treatment-experienced patients with compensated cirrhosis combining a platelet count 6100,000/mm3 and serum
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albumin <35 g/L should not be treated with a triple combination.
IFN-free regimens need to be evaluated in this situation. The
other patients could be treated cautiously and carefully
monitored.
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