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Chronic hepatitis C remains one of the main causes of chronic liver disease worldwide and presents a variable natural history
ranging from minimal changes to advanced fibrosis and cirrhosis and its complications, such as development of hepatocellular
carcinoma. Approximately, 1.45 million people are estimated to be infected by HCV in Brazil representing a major public health
issue. The aim of this paper was to review the epidemiology and management of chronic hepatitis C from a Brazilian perspective.
The management of chronic hepatitis C has been challenged by the use of noninvasive methods to stage liver fibrosis as an alternative
to liver biopsy and the high cost of new interferon-free antiviral treatments. Moreover, the need of cost-effectiveness analysis in

hepatitis C and the recent changes in treatment protocols were discussed.

1. Introduction

Hepatitis C virus (HCV) was first described as non-A, non-
B hepatitis in the 1990s in patients who presented with acute
hepatitis after transfusion of blood products [1]. HCV is an
enveloped RNA virus with 10 protein coding genes and a
member of the family Flaviviridae, which targets hepatocytes
leading to liver damage [2]. Parenteral transmission due
to intravenous drug use, followed by transfusion of blood
products before HCV screening, has been described as the
most frequent route of infection. However, HCV can also
be transmitted sexually or vertically [3]. Among patients
exposed to HCV, a minority can spontaneously clear the
virus [1] and around 85% of patients who still have detectable
serum HCV RNA after 6 months should be considered as
chronically infected [4].

Chronic hepatitis C (CHC) remains one of the main
causes of chronic liver disease worldwide and presents a
variable natural history ranging from minimal changes to
extensive fibrosis and cirrhosis and its complications, such
as development of hepatocellular carcinoma [5]. The correct

determination of liver fibrosis stage has important implica-
tions for prognostic, therapeutic, and monitoring purposes
[6]. Considerable progress in research and clinical practice
has been made on hepatitis C infection since its discovery.
Diagnosis and monitoring of infected patients were improved
by molecular virological techniques and fibrosis staging using
noninvasive methods. In addition, a promising new era in
CHC treatment has been heralded by the recent approval of
new drugs by licensing authorities around the world.

2. Diagnosis

Screening for HCV infection is performed by measuring anti-
HCV antibody by serological enzyme immunoassay (EIA)
that has been used as an indicator of past or present infection.
The current third- and fourth-generation screening tests
contain multiple recombinant antigens from HCV core and
viral nonstructural proteins, such as NS3, NS4, and NS5,
providing high accuracy for detection of exposure to HCV
[7]. HCV antibodies can be detected by rapid diagnostic


http://dx.doi.org/10.1155/2015/852968

tests that use finger-stick whole-blood samples. These tests
do not require complex instruments, yield the result in 20
minutes, and might be used in high burden HCV and low
resources countries [8]. According to the recommendations
from the US Center for Disease Control and Prevention
(CDC) [9], all persons born between 1945 and 1965 or
individuals presenting at least one of the following risk factors
should be screened for HCV infection: patients who (i) have
ever injected themselves with illegal drugs; (ii) received blood
transfusion or organs transplant before the 1990s; (iii) have
ever been in hemodialysis; (iv) have a persistently abnormal
alanine aminotransferase (ALT) level; (v) were born to an
HCV-positive mother; (vi) have human immunodeficiency
virus (HIV) infection; and (vii) had a needle-stick injury or
mucosal exposure to HCV-positive blood.

Patients with a positive anti-HCV should be tested for
serum HCV RNA that quantifies the amount of RNA in
serum and indicates ongoing HCV infection. Usually, HCV
RNA is extracted from serum or plasma and amplified by
polymerase chain reaction (PCR) [10]. Individuals with a pos-
itive HCV RNA should undergo disease staging to assess the
extent of fibrosis by liver biopsy or noninvasive methods. In
addition, the HCV genotype should be established in patients
with CHC. Genotypes 1to 6 are the most common in chronic
viral infection, further divided into subtypes and strains.
HCV genotyping is usually performed by direct sequencing
of specific regions within the viral genome, followed by
alignment to reference sequences and phylogenic analysis
[11]. Genotype distribution varies according to geographic
localization: HCV genotype 1 is the most frequent in the
United States [12] and in Brazil [13,14] and genotype 3 in India
[15]. The definition of HCV genotype might guide the drug
selection, dosage, and overall treatment duration.

3. Epidemiology of Chronic Hepatitis C

CHC is a disease that has global importance, since it was
estimated to affect 2 to 3% of the world population, with 130-
170 million people infected. The prevalence of HCV has a high
variability between countries, with developed nations charac-
terized by lower prevalence. A higher endemicity is present
in countries of the African and the Eastern Mediterranean
region [17, 18].

The Brazilian epidemiologic surveillance system uses a
positive serum HCV RNA to define a confirmed case of
hepatitis C infection. The compulsory notification of viral
hepatitis started in 1996 in Brazil: 82,041 cases of HCV
were notified, 60.1% in males and 39.9% in female patients
from 1999 to 2011 [19]. Including the cases registered from
2012 to 2015, more than 150,000 confirmed HCV-positive
patients were identified by the Brazilian surveillance sys-
tem [20]. However, a very recently published report from
Brazilian Ministry of Health estimated using mathematic
modelling that around 1,450,000 people are living with HCV
in Brazil [21]. These data justify all investments on HCV
screening programs, implemented in order to reduce the
number of people unaware of their HCV-positive status,
and improve access to HCV-care. The quality of information
about the infected patients will be improved with these testing
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strategies, reinforcement of the surveillance system, and
research budgets offered for epidemiologic studies on HCV-
prevalence in Brazil. The scarce data on HCV epidemiology,
considering the real number of patients infected, is a problem
in Brazil as in most of the Latin American countries [22].

The last extensive epidemiologic study was conducted
from 2005 to 2009 using data from all major Brazilian cities.
This research reported a prevalence of 1.38% (95% CI: 1.12%-
1.64%) in 10-69-year-old subjects [23]. The predictors of
HCV infection were age (OR = 1.01, 95% CI: 1.01-1.04),
injected drug use (OR = 6.65, 95% CI: 2.47-17.91), sniffed drug
use (OR = 2.59, 95% CI: 1.34-5.01), hospitalization (OR =
1.90, 95% CI: 1.03-3.51), and groups socially deprived by the
lack of sewage disposal (OR = 2.53, 95% CI: 1.38-4.65) [23].
Genotype 1 was the most prevalent (79%) in a Brazilian study
that aimed to evaluate the presence of cognitive dysfunction
in CHC patients [13]. The higher prevalence of genotype
1 in Brazil was confirmed in a study that evaluated 283
patients: genotype 1 was present in 57.6%, genotype 3 in
39.6%, genotype 2 in 2.5%, and genotype 4 in 0.35% patients
(14].

4. Prevalence of Liver Fibrosis and Cirrhosis
and Its Complications in Brazil

The prevalence of liver fibrosis stages and cirrhosis was
reported in small sample studies in Brazil. Using liver biopsy
as the reference, mild to moderate fibrosis (FOF1F2) was
observed in up to 70% of patients [I3]. Fibrosis stages
estimated by transient elastography were reported in 120
CHC patients: 54%, 30%, 9%, and 7% for METAVIR stages
FOF1, F2, F, and F4, respectively [24]. These results were
confirmed in a more recent study [25]. Up to 8% of Brazilian
patients with cirrhosis developed hepatocellular carcinoma
(HCC) in a 10-year follow-up period [26].

End-stage cirrhosis due to HCV is the main indication for
liver transplantation worldwide [27]. Up to 75% of patients
submitted to liver transplantation in a Brazilian tertiary
hospital had CHC [28]. The number of liver transplants
has been growing in Latin America, especially in Brazil:
this country has achieved the third largest volume of liver
transplantation in the world with more than 1,600 liver
transplantations performed in 2012 [29].

5. Natural History

Most patients exposed to HCV cannot clear the virus
spontaneously and develop chronic infection. The hosts
age, gender, and other comorbidities, such as body weight,
hepatic steatosis, alcohol abuse, and coinfection with hep-
atitis B virus and/or HIV, might play a crucial role in the
ability to spontaneously clear the virus [30]. The natural
history of CHC is extremely variable ranging from minimal
changes to extensive fibrosis, cirrhosis, and development of
severe complications, such as end-stage liver disease, portal
hypertension, and hepatocellular carcinoma [5]. The chronic
disease is generally slowly progressive and cirrhosis develops
within 20 years in about 10-20% of patients chronically
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infected [31]. The prevalence of cirrhosis after 20 years of
HCV infection was estimated at 16% (95% CI 14-90%) in
a systematic review that included 111 studies [32]. Similar
results were reported in studies in France [33]. Several factors
might influence the progression of liver disease, such as the
age of acquisition, gender, coexisting viral disease particularly
HBYV or HIV coinfection, concomitant alcohol abuse, and the
host immune response [34].

HCV infection might be associated with extrahepatic
manifestations such as cryoglobulinaemia, vasculitis, lichen
planus, porphyria cutanea tarda, lymphocytic sialoadeni-
tis, and membranous glomerulonephritis [35]. In addition,
CHC might be associated with non-Hodgkin’s lymphoma
[36]. The development of cirrhosis might be associated
with major complications such as ascites, gastrointestinal
bleeding, severe bacterial infection, and encephalopathy [37].
Cirrhotic patients with compensated disease have a risk of
1-4% per year of developing hepatocellular carcinoma and a
risk of 4% per year of developing hepatic decompensation.
Those with decompensated cirrhosis have a survival rate of
50% at 5 years [38].

6. Staging Liver Fibrosis

Accurate assessment of the fibrosis stage and the grade of
necroinflammatory activity are essential for the management
of patients with CHC. Historically, the severity of liver disease
has been measured by liver biopsy using semiquantitative
histological scoring systems, such as METAVIR [39] and
Ishak score [40]. However, liver biopsy is a painful invasive
method and might be associated with potential complications
that range from local pain to intraperitoneal bleeding, asso-
ciated in turn with transfusion of blood products, surgery,
or death [41]. In Brazil, Bergesch D'Incao et al. reported
0.3% of severe complications in a study that evaluated 1955
liver biopsies in patients with chronic liver disease, most
infected by viral hepatitis. In this study, the majority of
severe complications were gallbladder perforation and all
patients with complications were submitted to surgery after
liver biopsy [42]. In addition, the usefulness of liver biopsy
has been challenged by limited feasibility, adverse effects,
sampling error, and interobserver variability [43-45].

Several noninvasive methods have been proposed to
assess liver fibrosis in patients with chronic viral hepatitis
as an alternative to liver biopsy: serological biomarkers and
imaging techniques [46]. Few biomarkers, such as aspartate-
to-platelet ratio index (APRI) or Fibrosis-4 score (FIB-4) are
nonpatented tests that use simple and worldwide available
parameters in their formula. Other biomarkers are patented
and involve the combination of more complex biological
parameters, such as hyaluronic acid, alpha-2-macroglobulin,
or serum markers involved in the synthesis and breakdown
of the extracellular matrix [47]. Transient elastography by
FibroScan (EchoSens, Paris, France) is one of the most
validated noninvasive methods based on imaging techniques
[48]. Table 1 summarizes the several noninvasive methods
currently available for estimation of liver fibrosis in chronic
viral hepatitis.

Liver fibrosis can be estimated by APRI using simple and
worldwide available serological parameters such as AST and
platelet count. This biomarker can be calculated according
to the following formula: AST level (/ULN)/Platelets count
(10°/L) * 100. Liver fibrosis, estimated by APRI, can be
converted to the METAVIR scoring system [39] as proposed
by Wai et al. [49] using dual cut-offs: >0.5 and >1.5 for fibrosis
stage F > 2 and >1.0 and >2.0 for cirrhosis (F = 4). In this first
study, APRI yielded 0.91 of sensitivity and 0.47 of specificity
for fibrosis stage F > 2 and 0.89 of sensitivity and 0.75 of
specificity for cirrhosis when the lower set of cut-ofts >0.5 for
F > 2 and >1.0 for F = 4. In addition, this test yielded 0.41
of sensitivity and 0.95 of specificity for fibrosis stage F > 2
and 0.57 of sensitivity and 0.93 of specificity considering the
higher set of cut-off (>1.5 for F > 2 and >2.0 for F = 4).

A potential criticism to this test could be the impact of
necroinflammatory activity in the estimation of liver fibrosis
due to the use of transaminases in its formula and the fact
that upper limit of normal for AST is extremely variable
from a laboratory to another depending on the control group
used. This variability induces a spectrum effect, which could
cause misleading interpretations of APRI performance for the
staging of fibrosis [50].

The performance of APRI to stage liver fibrosis was
validated in a systematic review yielding an area under the
receiver-operating characteristic curve [AUROC (95% CI)]
of 0.77 (0.58-0.95) for fibrosis stage F > 2 and 0.84 (0.54-
0.97) for cirrhosis (F = 4) [51]. APRI has also been reported
to be predictive of mortality in CHC [52-54]. Few studies
have been published regarding the diagnostic performance
of APRI with data from Brazilian centers. Initially, Parise
et al. reported the diagnostic performance of APRI in 206
patients with HCV infection: AUROC = 0.824 (0.772-0.903)
for fibrosis stage F > 2 [55]. In addition, da Silva Jr. et al.
described AUROC 0f0.92 (0.83-1.00) and 0.92 (0.85-1.00) for
diagnosis of fibrosis stage F > 2 and cirrhosis, respectively,
using liver biopsy as the reference in a small sample (n =
41) of patients with CHC [56]. Following the same trend,
Amorim et al. reported an AUROC of 0.793 +0.047 for APRI
to estimate fibrosis stage F > 2 in 119 HCV-infected patients
[57] and, more recently, Silva Junior et al. reported AUROC
of 0.82 for both diagnosis of fibrosis stage F > 2 and cirrhosis
[58].

Transient elastography (TE), assessed by FibroScan
(EchoSens, Paris, France), is an imaging method that esti-
mates liver fibrosis based on liver stiffness measurement
(LSM) [59]. The examination is very well accepted by patients,
is painless and fast (<10 minutes), and can be easily per-
formed at bedside or in the outpatient clinic without potential
complications. The performance of 100 exams can be used to
define an experimented operator [60]. However, TE requires
an expensive medical device operated by an experienced
operator and this method has been challenged concerning
its reproducibility and overestimation of fibrosis in special
situations.

The performance of TE, expressed as AUROC, for diag-
nosis of fibrosis stage F > 2 and cirrhosis (F = 4) varies from
0.79 to 0.83 and from 0.95 to 0.97 in HCV-infected patients.
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TABLE 1: Noninvasive methods for staging fibrosis in chronic hepatitis C.

Noninvasive method for estimation of liver fibrosis ~ Parameters
Biomarkers
APRI AST and platelet count
ELF PITINP, TIMP-1, and hyaluronic acid
FIB-4 Platelet count, ALT and AST adjusted for age
FibroIndex platelet count, AST, and gamma-globulin
FibroMeter Alpha—z-ma.croglobulin, hyaluronic acid, platelet count, AST, prothrombin time,
and urea adjusted for age
FibroSpect II Hyaluronic acid, TIMP-1, and alpha-2-macroglobulin
FibroTest Apolipoprotein Al, haptoglobin, alpha-2-macroglobulin, GGT, and total bilirubin

adjusted for age and gender

Forns index

Hepa$
cpascore and gender

Imaging techniques
AixPlorer
ARFI
Fibroscan

Magnetic Resonance Imaging

Elastography

Platelet count, GGT, and total cholesterol adjusted for age and gender
Alpha-2-macroglobulin, GGT, total bilirubin, and hyaluronic acid adjusted for age

Real-time shear wave elastography

Transient elastography
Elastography and water-diffusion abnormalities

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ARFI, Acoustic Radiation Force Impulse; ELF, enhanced liver fibrosis; GGT, gamma-glutamyl
transferase; PIIINP, serum amino-terminal propeptide of type III procollagen; TIMP-1, tissue inhibitors of matrix metalloproteinase.

A cut-off value of 12.5kPa yielded sensitivity, specificity,
and AUROC values of 0.87, 0.91, and 0.95, respectively, for
the diagnosis of cirrhosis [61], whereas a cut-off of 14.6 kPa
yielded sensitivity, specificity, and AUROC values of 0.86,
0.96, and 0.97, respectively [62]. A meta-analysis validated
the diagnostic performance of TE: for detection of cirrhosis,
the summary sensitivity was 0.92 (95% CI: 0.78-0.97) and the
summary specificity was 0.86 (95% CI: 0.82-0.90). TE has
a prognostic value for 5-year prediction of overall mortality
[53] and severe outcomes in CHC patients [63]. In Brazil,
a single study has reported the diagnostic accuracy of TE:
AUROC ranged from 0.87 to 0.94 for diagnosis of fibrosis
stage F > 2 and cirrhosis, respectively, in 120 patients with
CHC, mostly with mild fibrosis (FO or F1) [24]. Another two
studies have evaluated the intra- and interobserver agreement
of this method in a Brazilian population [25, 60].

7. Health-Related Quality of Life
and Cost-Effectiveness of Noninvasive
Diagnostic Tests for Surveillance of Liver
Disease in Brazil

Studies have reported worse health-related quality of life
(HRQOL) for people living with HCV in Brazil [64-67].
These results demonstrate that CHC has impact on the quality
of life, which might be due to the HCV itself according to
a study with blood donors unaware of the HCV-positive
diagnosis [66]. CHC was associated with depression [68]
and sexual dysfunction [69] and the diagnosis of HCV
was frequently considered a traumatic experience [70]. Few
studies used quality-adjusted life years (QALY) as an outcome

measure to estimate effects of interventions for Brazilian
patients [71, 72]. However, both studies have used inter-
national data for utilities estimation due to local informa-
tion unavailability. Few studies have used cost-effectiveness
analysis to evaluate interventions for CHC from a Brazilian
perspective: treatment with Peg-interferon and Ribavirin and
hypothetical vaccine should be cost-effective [71-74]. Similar
results were reported for HCV/HIV coinfected patients [74].

Since CHC is a major public health issue with new costly
drugs for treatment, leading to an economic impact on the
healthcare systems [75], more health technology assessments
for treating and preventing CHC in Brazil are urgently needed
to tackle this public health issue. Moreover, cost-effectiveness
analysis of noninvasive methods for staging liver fibrosis in
CHC patients must be conducted to establish evidence-based
criteria for treatment decisions.

8. Evidences on HCV-Treatment and the
Promising New Brazilian Guidelines

The main objective of treatment of CHC remains eradication
of HCV represented as sustained virological response (SVR)
that has been associated with lower overall and liver-related
mortality [76]. Several factors can influence the response rate,
such as HCV genotype, stage of fibrosis, or results of pre-
vious HCV-treatment [77]. Treatment using Peg-interferon
has been challenged by low response rates, especially in
genotypes 1 and 4 and significant side effects [78].
Considering the effectiveness of retreatment, results
from a Brazilian cohort of patients with HCV genotypes
2 and 3 showed 34.4% of SVR rate for nonresponders to
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previous treatment and 50% for relapsers with Peg-interferon
combined with Ribavirin [79]. Other Brazilian cohort studies
obtained 79.3% (46/58) of SVR for patients with HCV geno-
types 2 or 3 treated with Peg-interferon plus Ribavirin and
49.1% (56/114) among those treated with biosimilar standard
interferon plus Ribavirin [80].

In recent years, the standard of care has been replaced by
new direct-acting antiviral drugs (DAAs) that act by inhibit-
ing protease or nonstructural proteins of HCV. Currently,
these drugs are in various stages of preclinical and clinical
development. The new treatment regimens has been based
on the combination of DAA that can be classified as pro-
tease inhibitor (first-generation: Boceprevir and Telaprevir;
second-generation: Simeprevir, Paritaprevir), NS5A inhibitor
(Ledipasvir, Daclatasvir, and Ombitasvir), or NS5B inhibitor
(Sofosbuvir, Dasabuvir, and Beclabuvir) [81].

In 2011, the first-generation protease inhibitors were
approved for clinical use. Patients with genotype 1 treated
by a combination of Boceprevir or Telaprevir plus Peg-
interferon and Ribavirin had a significantly higher SVR
compared to those treated by the standard of care with Peg-
interferon and Ribavirin [82, 83]. However, patients also
suffered high rates of side effects [84] and several drug
interactions [85] and viral resistance might occur and patients
with cirrhosis need a longer duration treatment [86]. In 2014,
new DAAs, such as Simeprevir (second-generation protease
inhibitor), Daclatasvir (NS5A inhibitor), and Sofosbuvir
(NS5B inhibitor), were licensed for treatment in combination
with Peg-interferon and Ribavirin in genotype 1 patients. Peg-
interferon plus Ribavirin in combination with Simeprevir
[87] or Sofosbuvir [88] had a SVR in about 80% and 90%
of patients, respectively. New interferon-free treatments will
probably be the standard of care due to their high efficacy
and low adverse events for untreated patients and previous
interferon nonresponders. These regimens might comprise
the following combinations: (i) protease or NS5A inhibitor
plus a NS5B inhibitor with or without Ribavirin; (ii) a
protease inhibitor plus a NS5A and a NS5B inhibitor with or
without Ribavirin; or (iii) a protease inhibitor and a NS5A
inhibitor with or without Ribavirin.

Several studies have evaluated the efficacy of interferon-
free regimens in HCV genotype 1 patients. The combination
of Sofosbuvir (NS5B inhibitor) with Ledipasvir (NS5A) in
combined pill once daily without Ribavirin for 12 weeks is
highly effective in untreated (SVR 97%) [89] and previously
treatment-experienced patients (SVR 93%) [90]. In addition,
the same regimen can achieve a 94% SVR in treatment-
naive patients in 8-week treatment. The efficacy of Sofosbu-
vir/Ledipasvir with Ribavirin remains very high in patients
with well-compensated cirrhosis (Child-Pugh-Turcotte class
A) in a 12-week treatment (96% SVR) [90]. Other potentially
effective oral combination regimens have been described.
The combination of Paritaprevir (second generation protease
inhibitor) boosted by Ritonavir with Ombitasvir (NS5A
inhibitor) and Dasabuvir (NS5B inhibitor) in a combined pill
twice daily with Ribavirin had a 96% SVR in treatment-naive
genotype 1 patients and 96% of SVR in noncirrhotic nonre-
sponders to Peg-interferon and Ribavirin [91]. Similar results
were described in cirrhotic treatment-naive or treatment

experimented patients treated for 12 (with 92% of SVR) or
24 weeks (96% SVR) [92]. In addition, the coformulation
Sofosbuvir/Simeprevir had a 92-96% SVR depending on
stage of fibrosis or previous treatment [93].

Similar results have been described in genotypes 2 and 3
patients. Sofosbuvir with Ribavirin is highly effective in 12-
week treatment of genotype 2 (97%) but a longer treatment
is needed in those with genotype 3. In addition, response
rate is lower in those with cirrhosis [94, 95]. High rates of
SVR (94-100%) have been reported in genotypes 2 and 3
patients treated with the combination Sofosbuvir/Daclatasvir
[96]. Similar results were reported in a regimen combining
Sofosbuvir and Ledipasvir for patients with genotype 3 [97].
Those combinations, Sofosbuvir/Daclatasvir and Sofosbu-
vir/Simeprevir or others such as Ritonavir boosted Paritapre-
vir/Ombitasvir, showed efficacy in patients with genotype 4
[98,99].

The Brazilian Ministry of Health has recently approved
guidelines for treatment of CHC with interferon-free reg-
imens [16]. Sofosbuvir, Daclatasvir, and Simeprevir were
included for interferon-free treatment. These drugs have been
adopted by the Brazilian government and delivered free to
patients with advanced fibrosis (stages F > 3) by the public
health system (SUS; Sistema Unico de Satide). Liver biopsy,
serological biomarkers (APRI and FIB-4), or elastography
methods have been accepted to stage liver fibrosis. Special
populations, such as HIV-HCV coinfected patients can be
treated without need of fibrosis staging. Patients can be
treated with a specific regimen during 12 or 24 weeks accord-
ing to genotype, previous response, and presence of cirrhosis
(Table 2). Due to the short period since implementation, the
effectiveness of these new Brazilian guidelines was still not
evaluated.

The access to DAAs is still incipient across Latin Ameri-
can countries. The process for introduction of DA As in public
health systems has just started in Mexico, Venezuela, Chile,
and Argentina [22], Colombia has unofficial guideline from
the local society of hepatology recommending the use of these
drugs. Furthermore, Brazil is the first country where these
innovative treatments could be recommended in officially
published guidelines [16]. This situation is somewhat different
from North America, where Canada and the United States
of America already have interferon-free therapies in their
national guidelines [100, 101].

Resistance to HCV treatment with Peg-interferon has
been previously studied in Brazilian cohorts [102, 103]. The
high specificity of DAAs against their viral targets might
result in emergence of antiviral resistance and treatment
failure in some patients. Resistance-associated mutants may
arise prior to or during therapy and cross-resistance among
DAAs is high, with resistance to one drug often conferring
at least partial resistance to other drugs in the same class.
Although methods for detecting resistance-associated vari-
ants (RAVs) have been described and commercial assays
are available for certain variants (e.g., NS3 Q80K), there is
no standard recommendation to evaluate patients for the
presence of RAVs in clinical practice and there are few
guidelines on their effective use [104]. Phase 3 studies and
real-world experience have been showing that treatment
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TABLE 2: Guidelines for CHC treatment according to Brazilian Ministry of Health.
Conditions Treatment Duration
Genotype 1
Sofosbuvir + Simeprevir
HCV monoinfected OR 12 weeks

HCV monoinfected with Child-Pugh B/C

OR

previously treated by Telaprevir/Boceprevir OR
HIV-HCYV coinfection

Genotype 2

HCV monoinfected

Genotype 3

No contraindication for Peg-interferon
Contraindication for Peg-interferon
Genotype 4

No contraindication for Peg-interferon

Contraindication for Peg-interferon

Sofosbuvir + Daclatasvir

Sofosbuvir + Daclatasvir 24 weeks
Sofosbuvir + Ribavirin 12 weeks
Sofosbuvir + Peg-interferon + Ribavirin 12 weeks
Sofosbuvir + Daclatasvir 12 weeks
Daclatasvir + Peg-interferon + Ribavirin 24 weeks
Sofosbuvir + Daclatasvir 12 weeks

Source: Brazilian Ministry of Health [16].

using DAAs seems to be safe with very low rates of serious
adverse effects [105].

The growing complexity of CHC treatment may reach a
future point where a new specialty could emerge just to treat
people living with HCV [106]. Due to this scenario, the effort
to synthetize scientific knowledge into clear and evidence-
based guidelines should be made [16, 100, 107].

New treatment regimens with DAAs are highly effective
and safe, have short duration, and involve simple interferon-
free oral coformulations, most of which without association
of Ribavirin. However, these regimens are costly which might
lead to a restricting societal benefit. Health policies might
be implemented based on cost-effectiveness, stage of disease,
and potential gain from treatment.

9. Conclusions

An estimated number of 1.45 million people are living with
chronic hepatitis C in Brazil, representing a major public
health issue. This liver disease presents a variable natural
history ranging from minimal changes to advanced fibrosis
and cirrhosis and its complications. Liver fibrosis might be
accurately staged by noninvasive methods and new antiviral
treatments might eradicate the virus in high rates. However,
further research is needed to analyze the cost-effectiveness of
noninvasive diagnostic strategies and prompt treatment with
new antiviral drugs in the perspective of Brazilian universal
health system.
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