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retreatment. In Brazil, it should be done according to the Ministry of Health guidelines, fre-
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quently updated to include newly available drugs. This study aimed to conduct a national
survey about the characteristics and outcomes of retreatment of hepatitis C in previously
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non-responders to DAAs.
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Patients and methods: Institutions from all over the country were invited to participate in a
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national registry for retreatment, including information about clinical and epidemiological
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characteristics of the patients, type and outcomes of retreatment regimens. Only patients

Sustained virological response

previously treated with interferon-free regimens were included.
Results: As previous treatments the distribution was: SOF/DCV (56%), SOF/SIM (22%), 3D
(11%), SOF/LED (6%) and SOF/RBV (5%). For retreatment the most frequently used drugs
were SOF/GP (46%), SOF/DCV (23%) and SOF/VEL (11%). From 159 patients retreated, 132/159
(83%) had complete information in the registry and among them only seven patients were
non-responders (SVR of 94.6%). All retreatments were well tolerated, without any serious
adverse events or interruptions.
Conclusion: The retreatment of patients previously non-responders to DAAs was associated
with high rate of SVR in this sample of Brazilian patients. This ﬁnding allows us to conclude
that the retreatment options available in the public health system in Brazil are effective
and safe and are an important component of the strategy of elimination of hepatitis C in
our country.
Ó 2022 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is an
open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Patients and methods

Hepatitis C virus (HCV) infection still affects almost 57 million
people globally.1 Cirrhosis and hepatocellular carcinoma
(HCC) can occur in infected patients and were associated with
death in approximately 290,000 patients in the year of 2019,
mostly in those not submitted to treatment.2
Fortunately, the advent of direct antiviral agents (DAAs)
heralded a remarkable revolution on the treatment of hepatitis C, leading to very high rates of cure, ranging from 85 to
100% of cases.3
However, despite the high rates of sustained virological
response (SVR), a considerable number of patients (1%-15%)
was not capable to eliminate the virus after an initial treatment even with the interferon-free regimens. The factors
associated with treatment failure with DAAs include variables related to adherence, occurrence of resistant variants,
presence of advanced grades of ﬁbrosis, drug-drug interactions, and genetic characteristics of the host.4−6
The knowledge of the characteristics of patients not
responding to treatment with DAAs and the results of retreatment with therapies available for the whole population is of
great importance to establish strategies for hepatitis C elimination in our country.
The aim of this study was to conduct a registry of retreatment outcomes in patients previously non-responders to
DAA therapy in Brazil.

Reference centers on hepatitis C treatment from the whole
country of Brazil were invited to participate in the National
Registry of Hepatitis C Retreatment, coordinated by IBRAFIG
(Instituto Brasileiro do Fígado − ibraﬁg.org.br), during the
years of 2020 and 2021.
Centers accepting to participate were asked to fulﬁll a
standardized web-based database with login and password
provided by the coordinator center. Data included clinical and
laboratory features as well as treatment outcomes of patients
retreated for hepatitis C after failing a ﬁrst interferon-free
treatment.
The variables collected in the registry were: sex, age, genotype, grade of ﬁbrosis, HIV coinfection, prior liver transplantation (LT), type and duration of the ﬁrst treatment, and type
and duration of retreatment.
Retreatment was done according to the guidelines established for the Brazilian public system (PCDT - Clinical Protocol
for the Treatment of Hepatitis C and Coinfections), that were
constantly updated during the years (PCDT, 2017; 2018; 2019),6
or according to medical decision in the case of private medicine.
Statistical analysis included descriptive data expressed
as numbers and percentages for categorical variables
and as means and standard deviation for continuous
variables.
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The study was approved by the Ethical Committee of the
Federal University of Sao Paulo, Sao Paulo, Brazil (number
4.199.479).

Results
Twenty centers participated in the study, from the various
regions of the country. The centers were: Serviço Municipal
de Infectologia de Caxias do Sul, RS (n = 19), Faculdade de
~ o Preto - USP, SP (n = 21), Universidade
Medicina de Ribeira
~ o Paulo, SP (n = 17), Ambulato
 rio de Hepatites
Federal de Sa
Virais de Criciuma, SC (n = 11), Hospital Moinhos de Vento,
Porto Alegre, RS (n = 11), Universidade Estadual Paulista Julio
de Mesquita Filho, Botucatu, SP (n = 10), Hospital Clementino
Fraga Filho, Rio de Janeiro, RJ (n = 9), Universidade Estadual de
Campinas, SP (n = 7), Hospital Portugues, Salvador, BA (n = 7),
 de de Curitiba, PR (n = 7), Hospital
Secretaria Municipal de Sau
Geral de Bonsucesso, Rio de Janeiro, RJ (n = 6), Universidade
^ ngulo Mineiro, Uberaba, MG (n = 6), UniversiFederal do Tria
~ o Paulo, SP (n = 5), Serviço de Atendimento Especiadade de Sa
lizado/SAE hepatites, Canoas, RS (n = 5), Universidade Federal
de Sergipe, SE (n = 4), Hospital Nossa Senhora das Graças,
~ o de Medicina Tropical do AmazoCuritiba, PR (n = 3), Fundaç a
nas, AM (n = 1), Universidade Federal de Minas Gerais, MG
(n = 1).
Hence, 159 patients, non-responders to a ﬁrst treatment
with DAAs were included in the registry (70.4% men, mean
age of 58.7 § 9.3 years). Of these, nine (5.7%) had undergone
LT and nine (5.7%) were HIV co-infected.
Regarding genotype (GT) distribution, 86 patients were GT1
(54.1%), 66 were GT3 (41.5%), six were GT2 (3.8%) and one was
GT4 (0.6%).
The grade of ﬁbrosis was determined by elastography in 73
patients, by clinical and/or image characteristics in 32, by liver
biopsy in 25, and by FIB-4 in two patients. Liver ﬁbrosis
showed the following distribution: 10 patients were F0 (6.2%),
15 F1 (9.4%), 24 F2 (15.9%), 22 F3 (13.8%) e 87 were cirrhotic
(54.7%).
The general characteristics of the patients included for
retreatment are shown in Table 1.
The ﬁrst treatment with DAAs, leading to failure, had the
following distribution: sofosbuvir plus daclatasvir (SOF/DCV)
in 97 cases (61%), sofosbuvir plus simeprevir (SOF/SIM) in 29
cases (18.2%), veruprevir/ritonavir plus ombitasvir plus dasabuvir (3D combo) in 17 cases (10.7%), sofosbuvir plus ledipasvir (SOF/LED) in 10 cases (6.3%), and sofosbuvir plus ribavirin
(SOF/RBV) in six cases (3.8%).
The duration of the ﬁrst treatment was 12 weeks in 138
patients (86.8%) and 24 weeks in 20 patients (12.6%). Only one
patient was treated for eight weeks, with the combination
SOF/LED. Seventy-one patients (44.6%) received RBV in the
ﬁrst treatment (Table 2).
Among 159 patients submitted to retreatment and
included in the study, 132 had data available concerning SVR
and 125 (94.7%) achieved SVR after retreatment.
The type of retreatment more frequently prescribed was
SOF plus glecaprevir/pibrentasvir (SOF/GP) combination, prescribed for 69 (52.3%) subjects followed by SOF/DCV in 23
(17.4%), SOF plus velpatasvir (SOF/VEL) in 14 (10.6%) and SOF/

Table 1 – General characteristics of the 159 HCV-patients
included in the Brazilian registry for retreatment.
Characteristic

N = 159

Age, years § SD
Sex, n (%)
Male
Female
Genotype, n (%)
GT1
GT2
GT3
GT4
Grade of ﬁbrosis, n (%)
F0
F1
F2
F3
F4
Anti-HIV reactive, n (%)
Liver transplant, n (%)

58.7 § 9.3
112 (70.4)

86 (54.1)
6 (3.8).
66 (41.5)
1 (0.6)
10 (6.2)
15 (9.4)
24 (15.9)
22 (13.8)
87 (54.7)
9 (5.7)
9 (5.7)

HCV, hepatitis C virus; HIV, human immunodeﬁciency virus.

LED for 11 (8.3%) patients. Other regimens less frequently prescribed were GP (n = 4), SOF/SIM (n = 5), SOF/VEL/SIM (n = 3),
and SOF/VEL/VOX (n=3). Seventy-one (53.7%) subjects also
received RBV in association with DAAs. The treatments used
in the ﬁrst and in the retreatment are showed in Table 2.
Table 3 shows the characteristics of patients retreated
according to the variables evaluated and SVR associated to
type of treatment. All patients treated with triple combination
(SOF/GP, SOF/VEL/SIM and SOF/VEL/VOX) responded to
retreatment, as well as GT1 non-responders to SOF/SIM
treated with SOF/LED (n = 11), and GT1 non-responders to SF/
DCV treated with SOF/SIM (n = 5).
Among the seven non-responders, six were male, all of
them cirrhotic, ﬁve had GT3 and two GT1. None was transplanted or HIV coinfected. Four were treated with SOF/DCV,
two with SOF/VEL and one with GP. The small number of
Table 2 – Drugs used on the ﬁrst treatment and on
retreatment of hepatitis C patients.
First treatment, n (%)
SOF/DCV
SOF/SIM
3D
SOF/LED
SOF/RBV
Retreatment, n (%)
SOF/GP
SOF/DCV
SOF/VEL
SOF/LED
SOF/SIM
GP
SOF/VEL/SIM
SOF/VEL/VOX

n = 159
97 (61.0)
29 (18.2)
17 (10.7)
10 (6.3)
6 (3.8)
N = 132
69 (52.3)
23 (17.4)
14 (10.6)
11 (8.3)
5 (3.8)
4 (3)
3 (2.3)
3 (2.3)

SOF, sofosbuvir; DCV, daclatasvir; SIM, simeprevir; 3D, paritaprevir/
ombitasvir/ritonavir plus dasabuvir; LE, Ledipasvir; RBV, ribavirin;
GP, glecaprevir plus pibrentasvir; VEL, velpatasvir; SIM, simeprevir;
VOX, voxilaprevir.
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Table 3 – SVR and characteristics of patients submitted to retreatment according to the type of retreatment.
Type of retreatment

Men, n (%)

Age, years

GT1/non1

Cirrhosis

Ribavirin

SVR

SOF/GP (n = 69)
SOF/DCV (n = 23)
SOF/VEL (n = 14)
SOF/LED (n = 11)
SOF/SIM (n = 5)
GP (n = 4)
SOF/VEL/SIM (n = 3)
SOF/VEL/VOX (n = 3)

50 (72.4)
13 (56.5)
11 (78.5)
7 (63.6)
3 (60.0)
3 (75.0)
3 (100)
2 (66.6)

58.6§10.1
58.7§11.0
58.6§9.9
58.5§9.8
54.0§8.8
59.4§9.8
56.5§8.2
61.5§9.7

34/35
18/5
2/12
11/0
5/0
4/0
3/0
1/2

28 (40.5)
16 (69.5)
7 (50)
7 (63.6)
4 (80)
1 (25)
3 (100)
2 (66.6)

34 (49.2)
14 (60.8)
4/10
7 (63.6)
4 (80)
0 (0)
3 (100)
2 (66.6)

100%
82.6%
85.7%
100%
100%
75%
100%
100%

GT, genotype; SVR, sustained virological response; SOF, sofosbuvir; DCV, daclatasvir; SIM, simeprevir; 3D, paritaprevir/ombitasvir/ritonavir plus
dasabuvir; LE, Ledipasvir; RBV, ribavirin; GP, glecaprevir plus pibrentasvir; VEL, velpatasvir; SIM, simeprevir; VOX, voxilaprevir.

retreatment non-responders did not allow statistical analysis
between responders and non-responders.
Adverse events were reported in only 17 patients (12.9%),
were of mild intensity and did not require treatment interruption or suspension. The most frequently reported were anemia (n = 5), related to the use of RBV, and pruritus associated
or not with rash (n = 2).

Discussion
The prevalence of HCV infection in Brazil is estimated in
0.7%.7 Since the year of 2015 the country started to count on
the possibility to treat HCV-infected patients with interferonfree regimens, based on the combination of DAAs. At the
beginning, this type of treatment was offered to the public
health system only for patients with advanced ﬁbrosis, but
beyond 2017 interferon-free therapies were available to all
patients infected with HCV.8
Despite the high rates of SVR obtained with DAAs, literature data report 1% to 15% of non-response to a ﬁrst course
interferon-free treatment.9 A Brazilian study including 3,989
patients treated with several DAAs combinations showed
96% of SVR, therefore resulting in 4% of non-responders in
our country.10 These patients ought to be retreated to achieve
the cure of the infection.
In the present study we report the data from a national
registry conducted in Brazil, involving the ﬁve regions of the
country, with information about characteristics of patients
submitted to retreatment of hepatitis C who had failed interferon-free regimens and the outcomes of the new treatment.
It was observed that among 159 non-responder patients
initially included most were male (70,4%), infected with GT1
(54,1%) and cirrhotic (54,7%). These ﬁndings are in accordance
with other study that evaluated 172 non-responders to DAAs,
comparing them to 5,063 responders.11 In this study non-responders were also more frequently male and cirrhotic.
It is interesting to note that the vast majority of cirrhotic
non-responder patients in our study had been submitted to a
ﬁrst treatment including RBV (71/87, 81.6%). The design of the
study, that included only non-responders to a previous treatment, did not allow to analyze the impact of RBV on SVR, but
since RBV had been used in most patients we can suggest
that its use has not avoided treatment failure in cirrhotic
patients, in contrast to other studies.12

Regarding the type of ﬁrst treatment with DAAs, there was
a predominance of SOF/DCV combination, used in 61% of the
cases. This combination, when administered to 152 patients
for 12 weeks, was associated with 9% non-response in naïve
patients and 14% in those previously treated with interferon.13 When the same combination was evaluated for 24
weeks of treatment, in a study of 211 patients infected by genotypes 1, 2, or 3, SVR occurred in 98% of the GT1 patients, 92%
of GT2, and 89% of GT3, inducing a non-negligible number of
non-responders, mainly in GT3 positive patients (11%).14 Different rates of treatment failure with other combinations
used as ﬁrst treatment (SOF/SIM, 3D, SOF/LED and SOF/RBV)
were reported, ranging from 3 to 21%.15-18
The global SVR rate in the present study for retreatment
was 94.7%. The most frequent type of retreatment used,
regardless of genotype, was the SOF/GP combination, nowadays the ﬁrst line interferon-free regimen recommended for
retreatment of HCV in Brazil.8 This type of treatment is based
on the combination of three drugs that are directed to different steps of viral replication, similar to the combination SOF/
VEL/voxilaprevir, the most internationally used combination
for treatment failure after DAA treatment.19 There are few
studies evaluating SOF/GP combination.20 However, this regimen is included in international guidelines for treatment of
patients who failed after various types of treatment and with
complex resistant variants.21
The combination SOF/DCV, reported in 17.4% of cases, was
prescribed to GT1 patients non-responders to SOF/SIM, as
well as in GT3 non-responders to the combination SOF/NS5A
for 12 weeks in whom the treatment was repeated with the
same combination for 24 weeks, in association with RBV,
according to the 2018 Brazilian guidelines.8 Some studies had
demonstrated the efﬁcacy of the retreatment of GT3 patients
failing SOF/DCV with the same therapy for 24 weeks and with
the addition of RBV.22 The lower rate of response to SOF/DCV
retreatment obtained in the present study (SVR 82.6%) can be
attributed to the presence of almost 70% of cirrhotic patients
in this group, corresponding to patients with more advanced
grades of ﬁbrosis that were treated at the beginning of DAA
era in Brazil.
The present study has some limitations. The type of treatment was not uniform in all reference centers since the
guidelines were updated frequently. Furthermore, the treatment could be different from the national guidelines for public health in the case of private practice. Another limitation
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was the small number of non-responders to retreatment, not
allowing for identiﬁcation of factors associated with nonresponse. However, this was inherent to the excellent rates of
response to the various types of therapies available for
retreating the patients.
In conclusion, patients retreated for hepatitis C after a failure to previous DAA therapies can achieve high rates of
response (94.7%) with the regimens of therapy recommended
in current national guidelines, favoring the Brazilian Hepatitis
C Elimination Plan 7 and leaving no one behind.
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