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INTRODUCTION

Hepatitis C is an infection caused by the hepatitis C virus (HCV) 
that is transmitted through contact with contaminated blood. Is 
estimated that around 399,000 people/year will die from complica-
tions from Hepatitis C in the world(1). It is a high prevalence disease 
worldwide, being present in all continents and with an estimate of 
approximately 71 million individuals affected in chronic phase(1). 
From 1999 to 2018, 359.673 cases of hepatitis C were reported in 
Brazil. In the year of  2018, the highest virus detection rate, for 
both genders, was present in the age group between 55 to 59 years 
old(2). The deaths associated with hepatitis C are the biggest among 
all other hepatitis in Brazil, and it has been reaching higher rates 
year after year. From 2000 to 2017, a total of 53,715 deaths were 
associated with hepatitis C(2). In 2017, the mortality coefficient was 
1.0 per 100,000 in the male population, while among females the 
coefficient corresponded to 0.7 per 100,000(2).

In Curitiba, South Region of  Brazil, the agency responsible 
for distributing medicines and counseling patients is the Center of 
Guidance and Advisor (COA), which works in prevention, diagno-
sis, and treatment of hepatitis C, all free of charge, provided by SUS 
(the Brazilian public health system), regardless if  the patient had a 
private health care insurance or is a user of the public health system. 

For a long time, hepatitis C treatment was carried out with the 
combination of 2a or 2b alpha-pegylated interferon and ribavirin 
(RBV)(3). This treatment reported a cure rate of about 50% (20% 
in cirrhotic patients). However, patients showed many collateral ef-
fects and discomfort due to weekly injections for months, leading to 
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low adherence to treatment. Since 2013, the Brazilian public health 
system incorporated three new direct-acting antivirals (sofosbuvir, 
simeprevir and daclatasvir) that combined and associated or not 
with RBV were used to treat individuals with hepatitis C. This 
treatment managed to reach levels close to 93% efficacy in sustained 
virological response (SVR), also largely reducing the adverse ef-
fects(3). Patients who use this medication generally have few adverse 
effects, but there are still some individuals that are non-adherent 
and there are little data about the reasons that support this non-
adherence. Knowing these reasons could improve the results of 
treatment and in the near future, eliminate hepatitis C in Brazil.

This study aimed to describe the rate of non-adherence patients 
to hepatitis C treatment by direct-acting agents, investigating the 
profile and epidemiological data registered in a large database from 
Curitiba, in the period from January 2015 to June 2019.

METHODS

This study was approved by the Ethics and Research Commit-
tee of the Prefeitura Municipal de Curitiba, under number CAAE 
65272117.3.1001.0101.

This is a retrospective study, conducted in the database of hepa-
titis C, attended and registered in the database of COA – Municipal 
Health Department of Curitiba, Brazil. In this study were included 
patients diagnosed with hepatitis C who received medication and 
follow-up by COA from January 2015 to June 2019. Patients whose 
data are not complete in the database have been excluded.

The following patient data were collected and analyzed: gender, 
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age, type of treatment, date of beginning and end of treatment, 
period of treatment, presence of diabetes or HIV, previous therapy, 
originated from Public Health System (SUS) or private medicine, 
liver fibrosis grade, HCV genotype, and need of liver transplant. 
The treatment effectiveness was assessed by SVR 12 weeks after 
the end of treatment. The patients return each month, usually 4 
days before finishing their medication, to receive a new prescription 
and withdraw your medicine free.

Patients were considered adherent when received all medica-
tion doses in COA during their treatment, which lasted for 12 or 
24 weeks, depending on the treatment chosen by their physicians. 
Therefore, were considered non-adherent individuals that, for some 
reason, did not show up to get all the medicine doses in COA, or 
reported treatment interruption. Patients who died before treat-
ment were not counted as adherent or non-adherent. Patients who 
died during treatment were considered non-adherent. Patients who 
died after the end of treatment, but sought all medications within 
the established deadlines were considered adherent. Patients who 
needed hospitalization for any reason and did not seek their medica-
tion during the established period were considered non-adherent.

The choice of 12 or 24 weeks of treatment is based on type of 
medication and patient’s health condition according to the Brazilian 
Clinical Protocol and Therapeutic Guidelines(2). 

Statistical analysis 
Distribution of numerical data was analyzed by the Shapiro 

Wilk test and central tendency was expressed in median and 
interquartile range (IQR). Nominal and categorical data were ex-
pressed in percentage (%). Chi-squared and Fisher tests were used 
to compare male and female nominal data and the Mann Whitney 
test was used for numeric data. The adopted significance was 5%. 

RESULTS

From January 2015 to June 2019, 1248 patients (56.8% males) 
received treatment at COA. TABLE 1 shows the demographic 
and clinical data on studied patients. In general, the mean age was 
53.6±11.55 years, being men significantly younger than women 
(51.2±10.74 and 56.4±11.97 respectively, P<0.0001). In addition, 
male patients were more affected by hepatitis C than female patients 
(OR=1.7; CI95%=1.4–2.0).

A total of 102/1248 (8.2%) of patients attended were considered 
non-adherent to treatment. Age or gender not influenced signifi-
cantly (P=0.41 and P=0.16, respectively) on adhesion to treatment. 
Data about non-adherent patients were in TABLE 1.

Comparing the adhesion rate between SUS or private medicine, 
87/859 (10.2%) patients from SUS were non-adherent and 15/406 
(3.7%) individuals from private medicine were considered non-
adherent (P<0.0001; OR=2.9; CI95%=1.6–9.1).

Regarding co-infection, 163/1248 (13.1%) patients were co-
infected with HIV and among them, 26/163 (15.9%) abandoned 
treatment. Individuals without co-infection presented 76/1085 
(7.0%) of non-adherence. Thus, the rate of non-adherence was sig-
nificantly higher in patients infected with HIV (P<0.0001; OR=2.5; 
CI=1.5–4.1). Among co-infected with HIV patients 75.1% were 
men and the gender not influenced in the adherence rate (P=0.80).

Among the adherent patients, 12/1112 (1.1%) deaths were 
observed and in non-adherent patients 8/102 (7.8%; P<0.0001; 
OR=8.4; CI95%=3.3–21.1). There is no difference in age or gender 
between patients who died in both groups.

In this sample, all liver transplant patients underwent surgery 
before starting treatment; therefore, this factor did not interfere on 
patients’ adherence. In addition, previous treatment, presence of 
diabetes, grade of fibrosis, genotype of virus and type of treatment 
not influenced significantly the adherence rate. 

DISCUSSION

Hepatitis C elimination requires widespread access to treatment 
and responses at health-service. Having knowledge about the pro-
file of patients who abandoned treatment for hepatitis C is crucial 
for disease control strategies. This study, from a large database of 
patients attended in the capital of the state of South Brazil, showed 
that a rate of 8.2% of patients who started the treatment did not 
complete this purpose. In addition, co-infected patients and patients 
from the SUS were more susceptible to non-adherence to HCV 
treatment, and these factors increased the death risk significantly.

Epidemiological data about infected patients did not differ from 
other studies performed in Brazil(4,5). Men were significantly more 
affected and younger than women. Predominantly were attended 
patients from SUS, being diabetes and HIV co-infection the main 
comorbidities. Data about liver fibrosis grade, genotype of virus, 
treatment and previous treatment is also similar to other reports (4,5).

A major predictor of  response to DAAs is adherence rate(6). 
Therefore, the focus of this study is about non-adherence rate and 
to know the factors that influences this finding. The rate of 8.2% 
of non-adherence to HCV treatment can be considered high and 
worrisome. The objective is to eliminate hepatitis C in the world 
by 2030(6). Although it tried, Brazil should not be able to achieve 
this goal and it is failing to test enough people mainly due to the 
SARS-COV 2 pandemic. 

About treatment, nowadays the frequency of side effects and 
duration (12 or 24 weeks) of treatment are smaller than other pre-
vious therapy(7). Our data showed that duration or type of drugs 
used as treatment did not influence significantly in the adherence 
rate, suggesting that both were well tolerated by the patients and did 
not contribute to improving the non-adherence rate(8,9). In Brazil, 
since 2015, all the current drugs used as treatment to HCV are free 
of  charge and available for the patients for both the public and 
private health systems. Monthly, they took the medication from a 
public pharmacy and were asked for side effects. However, the rate 
of non-adherence among patients from SUS is three times greater 
than private medicine. This finding suggests that socioeconomic 
status influence in the adherence to HCV treatment, as described 
by other authors(10) and highlighted to a target population to 
follow-up the treatment. Gender and age did not influence the 
treatment’s adherence. 

In this study, among the patients co-infected with HIV, the rate 
of non-adherence was 2.5 greater than non co-infected. Lakshmi 
et al., in the United States, described that 11.9% of patients co-
infected (HCV + HIV) were non-adherent to treatment and that 
HCV cure rates among co-infected patients seeking care in real 
world settings are lower than those reported in clinical trials(11). 
Other authors described that the rate of  HCV cure is similar in 
coinfected patients(12). Some authors described reasons for lower 
adherence of these individuals to treatment such as type of treat-
ment, frequency of  clinic visits, depression, sociodemographic 
factors and others(11,13). In addition, other authors reported that 
with the accessibility of HCV direct-acting antivirals, efficacy and 
adverse event rates among those with HIV/HCV coinfection are 
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TABLE 1. Clinical and demographical data of patients adherent and non-adherent to hepatitis C treatment with direct-acting antivirals.

Adherent patients (n=1146) Non – Adherent patients (n=102)
P value

N % N %
Gender 0.16
   Male 644 56.1 65 63.7
   Female 502 43.9 37 36.3

Health System <0.0001
   Public 761 66.4 87 85.3
   Private 385 33.6 15 14.7

Comorbidities
   Diabetes type 1 or 2 167 14.5 10 9.8 0.12
   HIV+ 137 11.9 26 25.5 <0.0001
   Liver transplantation 47 4.1 3 2.9 0.78

Liver Fibrosis grade 0.65
   F0  20 1.7 0 0
   F1  29 2.5 0 0
   F2  170 14.8 6 5.9
   F3 173 15.0 10 9.8
   F4 200 17.4 20 19.6
      Not evaluate 554 48.3 66 64.7

Genotype of virus C 0.52
   1 49 4.2 4 3.9
   1A 397 34.6 46 45.1
   1B 319 27.8 14 13.7
   2 27 2.3 3 2.9
   3 334 29.1 33 32.4
   4 16 1.3 1 1
      Not evaluated 4 0.3 1 1

Treatment 0.34
   Sofosbuvir + daclatasvir 405 35.3 37 36.3
   Sofosbuvir + daclatasvir + ribavirin 364 31.7 43 42.2
   Sofosbuvir + simeprevir   173 15.0 7 6.9
   Sofosbuvir + simeprevir + ribavirin 20 1.7 5 4.9
   3D 117 10.2 6 5.9
   3D + ribavirin 51 4.4 4 3.8
   Others 16 1.3 0 0

Duration of treatment 0.24
   12 weeks 917 80.0 81 79.4
   24 weeks 161 14.0 20 19.6
   Other 68 5.9 1 1

Previous treatment 317 27.6 27 26.5 0.88
   Relapsed 166 14.4 11 10.8
   Null response 120 10.4 11 10.8
   Partial response 26 2.2 4 3.9
   No data 15 1.3 1 1

F0: absence of fibrosis; F1: portal fibrosis without septa; F2: portal fibrosis with few septa; F3: numerous septa without cirrhosis; F4: liver cirrhosis 3D: ombitasvir + veruprevir + ritonavir + dasabuvir.
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similar to those observed with HCV monoinfection(14). In our study, 
we did not find significant differences between types of treatment 
and, unfortunately, we do not have data about depression and so-
cioeconomic status, therefore we believe that these factors probably 
influence adhesion rates. On the other hand, a prospective study 
with 74 marginalized patients from Canada(15), showed that in the 
context of social marginalization and high rates of substance use, 
a community-based, supportive model of  HCV treatment can 
promote high levels of adherence and achieve treatment outcomes 
that are comparable to registered clinical trials(15).

Our data showed that the number of  deaths among non-
adherent patients was eight times higher than those adherent to 
treatment. Although it is expected, this data should be analyzed 
with caution, because many factors that were not possible to be 
evaluated could influence this finding.

Limitations of  our study must be recognized, mainly due to 
retrospective design. We had no information on the socioeconomic 
status of  subjects in our sample. Because lower socioeconomic 
status is associated with lower adherence to treatment, its omis-
sion may have biased to an unknown extent. It is possible that 
missing data does not actually reflect non-adherence and thus 

non-adherence may be overestimated in some cases. In addition, 
in this study the adherence rate was based on evidence of the drug 
being dispensed but not ingested. 

Concluding, our study showed that 8.2% of  patients were 
non-adherent to HCV infection treatment, and that the factors 
that significantly influenced this finding were patients in the Public 
Health System and co-infection with HIV.
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