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INTRODUCTION

Alcohol abuse and hepatitis C virus (HCV) infection are the 
main causes of  chronic liver diseases in the Western world(4,23). 
The World Health Organization estimates that nearly 170 million 
people worldwide are infected by HCV, and chronic HCV infection 
may lead to cirrhosis and hepatocellular carcinoma(12). Alcoholic 
individuals have high seroprevalence of  HCV infection(4,27), and 
heavy alcohol consumption is common in patients with chronic 
HCV infection(1,8). Alcohol and HCV may act synergistically and 
accelerate the development of liver disease by increased oxidative 
stress(7,20), and generation of reactive oxygen species (ROS), iron 
accumulation, steatosis induction, immune modulation, stimulation 
of HCV replication, and direct DNA damage(23). 

Therefore, alcoholic patients with chronic HCV infection have 
a higher risk of developing cirrhosis and hepatocellular carcinoma, 
and HCV infection confers a worse prognosis in patients with alco-
hol use disorders(13). For this reason, alcoholic patients should be 
treated for this infection. However, physicians are reluctant to treat 
HCV in alcoholic patients, based on results from studies which have 
revealed that these patients had a poorer response to treatment. This 
could be the result of an increase in viral load(17,28), an increase in 
HCV quasi-species(7,31), and a reduction in the efficacy of interferon 
therapy caused by alcohol(20,25), and by alcoholic patients’ higher 
treatment discontinuation rate(1).

Guidelines(14) recommend that alcoholic patients should be 
treated for HCV infection if  they agree to participate in a support 
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program to prevent drinking, in addition to having been abstinent 
for at least 6 months before beginning the treatment. Some authors 
suggest at least 1 year of  abstinence before beginning the HCV 
treatment(24). However, recent studies have shown that sustained 
viral response (SVR) rates among heavy alcoholic patients who 
have not been abstinent for more than 6 months before beginning 
the treatment are comparable with those achieved among those who 
are abstinent and also those who are not alcoholic(8,29). 

The relatively small number of alcoholic patients included in 
some studies and the different methodologies used require that 
new studies should be performed to assess the repercussions of 
alcohol consumption on hepatitis C treatment. Thus, the present 
study aimed to assess the impact of alcohol consumption among 
patients undergoing hepatitis C treatment.

METHODS

Setting and patients
A cross-sectional study was performed in the Regional Su-

perintendency of Health of Uberlândia (SRS-Uberlândia in the 
Portuguese acronym), in the state of  Minas Gerais, Brazil. The 
SRS- Uberlândia is responsible for the free distribution of HCV 
treatment drugs to patients living in Uberlândia or in the other 
17 neighboring cities. Patients aged 18 years and older who had 
undergone hepatitis C treatment between February 2007 and April 
2011 were included in the present study, except for those who did not 
agree to participate (n=15) and others who could not be contacted 
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after the end of  the treatment (n=10). During the HCV treat-
ment, patients were followed by infectologists/gastroenterologists, 
peginterferon injections were applied by nurses/nursing assistants 
in different health service locations and patients were referred to 
a psychologist if  the responsible doctor found this necessary or 
if  the patient had requested a consultation with a psychologist. 

Procedures
At the end of hepatitis C treatment, each patient responded to a 

semi-structured self-administered questionnaire to collect informa-
tion about socio-demographic data (sex, age, weight, height and eth-
nicity), presence of comorbidities (diabetes mellitus, depression and/
or chronic renal failure) and drug use, including medications. With 
regard to alcohol consumption, the following aspects were assessed: 
daily intake, frequency, duration of lifetime consumption and time 
of abstinence before the beginning of HCV treatment. Aiming to 
determine the amount of alcohol consumed, a beer bottle (660 mL) 
and a shot of distilled beverage (50 mL) were considered to contain 
25 g and 17 g of alcohol respectively, while a liter of wine had 80 
g of alcohol. Alcohol consumption was also tracked through the 
Cut down, Annoyed, Guilty, Eye-opener (CAGE) questionnaire(11), 
and Alcohol Use Disorders Identification Test (AUDIT)(2). Patients 
were divided into the following categories to assess the effects of 
alcohol consumption on pre-treatment viral load, liver histology, 
adherence to treatment and SVR: those who consumed less than 12 
g of ethanol/day or who were abstinent throughout life (Group 1), 
those who consumed between 12 and 59 g/day (Group 2) and those 
who consumed 60 g/day or more (Group 3) for 10 years or more.

Patients’ medical charts were used to collect data on previous 
and current treatments (peginterferon/ribavirin doses, dose reduc-
tion and duration of treatment), HCV genotype and pre-treatment 
viral load, the results of liver histology tests and presence of coin-
fections by the human immunodeficiency virus (HIV) or hepatitis 
B virus (HBV). In addition, results of HCV-RNA determinations 
were collected to assess early viral response (EVR), end-of-treat-
ment response (ETR) and SVR. 

Patients’ adherence to treatment was observed in the electronic 
records of the SRS-Uberlândia, where drug delivery dates, doses 
and amounts are included. When the treatment ended, patients 
reported their adherence to bi-therapy and, in the case of discon-
tinuation of treatment, the patient and/or a family member were 
contacted to find out the reasons. 

The stages of liver fibrosis were established according to the 
METAVIR scoring system(3). SVR was defined as undetectable 
HCV-RNA in the 24th week after the end of the treatment. Patients 
who did not have an EVR or ETR, or who had an HCV-RNA 
detectable in the 24th week after the end of  the treatment were 
considered as failed SVR.

HCV treatment
Patients were treated with 1.5 mcg/kg of pegylated interferon 

alpha 2a or 2b administered subcutaneously once a week and 
800-1200 mg of  ribavirin per day, according to body weight for 
24 (genotypes 2 and 3) or 48 (genotype 1) weeks. Patients who 
received 80% of peginterferon doses or more and 80% of ribavirin 
doses or more during ≥80% of the expected treatment period were 
considered as adherents to the treatment, according to the 80/80/80 
rule(21). Reasons for discontinuing treatment were adverse reaction 
to drugs and abandonment of treatment due to alcohol consump-
tion. In the latter case, as patients had been advised not to drink 

during the treatment, they abandoned this treatment due to fear 
of adverse effects caused by the interaction between alcohol and 
antiviral drugs or to it being suspended by a physician. 

Data analyses
Data were stored and analyzed in the Statistical Package for the 

Social Sciences software (SPSS, 2009, Chicago, IL, USA), version 
17.0. Frequencies among the three groups were compared according 
to gender (male or female), ethnicity (black or non-black), HCV 
genotype (1 or 2-3), first HCV treatment (yes or no), viral load 
(<106 UI/mL or ≥106 UI/mL), HIV-HCV coinfection (yes or no), 
presence of comorbidities (yes or no) and liver fibrosis stage (≤F2 
or ≥F3), using the chi-square test or Fisher’s exact test. Mean ages, 
body weight and body mass index (BMI) were compared among 
the three groups using Student’s t-test. Crude odds ratios (OR) and 
their respective 95% confidence intervals (95% CI) were calculated 
directly from the frequencies observed to identify the associa-
tion between the SVR frequencies (dependent variable) and the 
independent variables. The independent variables were as follows: 
gender (male or female), age (≤40 or >40 years), ethnicity (black 
or non-black), BMI (<24.9 or ≥24.9 kg/m2), alcohol consumption  
(<60 g/day or ≥60 g/day), HIV-HCV coinfection (yes or no), 
genotype (1 or 2-3), pre-treatment viral load (<106 UI/mL or ≥106  
UI/mL), liver fibrosis stage (≤F2 or ≥F3), adherence to treatment 
(<80% or ≥80%) and re-treatment (yes or no). Additionally, the OR 
and their respective 95%CI were calculated to assess the associations 
between dependent variables (discontinuation of  treatment and 
SVR) and independent variables [daily lifetime alcohol consump-
tion (Groups 1, 2, and 3), period of abstinence before beginning the 
treatment (≥6 or <6 months) and alcohol consumption during treat-
ment (yes or no)]. A P value ≤0.05 was considered to be significant. 

Ethical issues
The present study was approved by the Institutional Research 

Ethics Committee, and a written consent was obtained from each 
patient. 

RESULTS

A total of 121/146 (82.9%) patients were evaluated, of which 78 
(64.5%) were men and 43 (35.5%) were women, aged between 28 and 
70 years. The frequency of male patients was proportionally smaller 
in Group 1 and the frequencies of patients with a pre-treatment 
viral load ≥106 UI/mL and HIV-HCV coinfection in Group 3 were 
proportionally greater than in Group 1. Among the three groups 
assessed, there were no significant differences in mean ages, body 
weight and BMI, in the frequencies of non-black ethnicity, for HCV 
genotype 1 infection, naïve patients and comorbidities (Table 1). 
The frequency of pre-treatment viral load ≥106 UI/mL was similar 
(OR=1.80; 95%CI: 0.39-8.22) among Group 3 patients who had 
[12/22 (54.5%)] or had not [4/10 (40%)] been abstaining from alcohol 
for 6 months or more. Among patients who were not in alcohol 
abstinence for at least 6 months before the start of the hepatitis C 
treatment, 3/6 (50%) of Group 2 and 2/11(18.2%) of Group 3 did 
not drink during treatment. None of the patients had a positive 
serological test for HBsAg.

In the electronic records of  the SRS-Uberlândia, it was pos-
sible to find results of  liver biopsy of  114/121 (94.2%) patients. 
Among the patients who were abstinent throughout life (n=42), 
who consumed <60 g of  ethanol/day (n=39) and who consu- 
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med ≥60 g/day (n=33), respectively, there was no significant diffe
rence (P>0.05) in the number of  patients with liver fibrosis stage 
≤F2 [24 (57.1%), 24 (61.5%) and 18 (54.5%)] or liver fibrosis stage 
≥F3 [18 (42.8%), 15 (38.5%) and 15 (45.4%)].

Among all patients, those monoinfected with HCV and those 
coinfected with HIV (n=23), respectively, had similar frequencies 
(P>0.05) of viral load ≥106 UI/mL [30/87 (34.5%) and 6/17 (35.3%)], 
liver fibrosis stage ≥F3 [38/92 (41.3%) and 10/22 (45.4%)] and dis-
continuation of treatment [12/98 (12.2%) and 6/23 (26.1%)]. A total 
of 6/23 (26.1%) HIV-HCV coinfected patients discontinued their 
treatment, of which three (50%) were due to adverse effects from 
drugs and three others (50%) due to alcohol consumption during 
treatment. Among HIV-HCV coinfected patients, 21 (91.3%) were 
undergoing antiretroviral therapy. 

Among the variables assessed, the analysis showed that only 
HIV coinfection and adherence <80% were significantly associated 
with a failed SVR (Table 2). Treatment discontinuation was associ-
ated with heavy lifetime alcohol consumption and, among Group 3 
patients, with a period of abstinence shorter than 6 months before 
the beginning of the treatment and with alcohol consumption dur-
ing treatment (Table 3).

There were no significant differences (P>0.05) in the frequencies 
of dose reduction in peginterferon and/or ribavirin among Group 
1 [15/64 (23.4%)], Group 2 [3/20 (15%)] and Group 3 [10/37 (27%)]. 
Among all patients, discontinuation of treatment was more frequent 
(OR=11.53; 95%CI: 1.96-67.94) among those with a positive CAGE 
[4/21 (19%) vs 2/100 (2%)] and more frequent (OR=38.67; 95%CI: 
4.95-302.23) among those with AUDIT scores suggesting harmful 
alcohol use or possible dependence [4/7 (57.1%) vs 2/60 (3.3%)]. 

The frequencies of  SVR among Group 3 patients (12/27; 
44.4%) were similar (P>0.05) to those in Group 1 [36/59 (61%)] and 
Group 2 [13/19 (68.4%)]. Among Group 2 and Group 3 patients, 
the frequencies of SVR were not associated with lifetime alcohol 
consumption, period of abstinence longer or shorter than 6 months 
before beginning the treatment or alcohol consumption during the 
treatment (Table 3).

TABLE 1. Socio-demographic and clinical data of patients with chronic HCV infection according to different alcohol consumption patterns (n=121)

Variables
Group 1 (n=64) Group 2 (n=20) Group 3 (n=37)

n (%) n (%) n (%)
Socio-demographic 
    Age (mean ± SD; years) 50.4 ± 10.2 45.7 ± 7.5 46.8 ± 8.0
    Sex (male) 28 (43.8d) 16 (80c) 34 (91.9b)
    Ethnicity (non-black) 57 (89) 19 (95) 34 (91.9)
    Weight (mean ± SD; kg) 66.3 ± 14.2 74.8 ± 16.4 73.1 ± 14
    BMI (mean ± SD; kg/m2) 24.5 ± 4.1 25.5 ± 4.6 24.4 ± 4.1
HCV Genotype
    Genotype 1 47 (73.4) 15 (75) 31 (83.8)
    Genotype 2 or 3 17 (26.6) 5 (25) 6 (16.2)
Naïve 45 (70.3) 17 (85) 30 (81.1)
Viral load ≥106 UI/mLa 15/55 (27.3f) 5/17 (29.4) 16/32 (50e)
Coinfection with HIV 7 (10.9h) 4 (20) 12 (32.4g)
Comorbidities 
    Diabetes 9 (14.1) 2 (10) 1 (2.7)
    Depression 3 (4.7) 0 3 (8.1)
    Chronic renal failure 5 (7.8) 1 (5) 0

n (%): number of patients and percentage; SD: standard deviation; BMI: body mass index; HCV: hepatitis C virus; HIV: human immunodeficiency virus. Group 1: Alcohol consumption  
<12 g/day or abstinence. Group 2; Alcohol consumption between 12 and 59 g/day, and Group 3: Alcohol consumption ≥ 60 g/day. a Percentages calculated according to valid responses. P<0.01: 
b>d; c>d. P<0.05: e>f; g>h.

TABLE 2. Bivariate analyses among the variables studied and sustained 
viral response (n=105)

Variables SVR OR (95%CI)na %
Sex
   Male 36/66 54.5 1
   Female 25/39 64.1 1.49 (0.66-3.36)
Age (years)
   > 40 48/82 58.5 1
   ≤ 40 13/23 56.5 0.92 (0.36-2.34)
Ethnicity
   Black 1/6 16.7 1
   Non-black 60/99 60.6 4.66 (0.89-24.29)
BMI (kg/m2)
   ≥ 24.9 27/49 55.1 1
   < 24.9 34/56 60.7 1.26 (0.58-2.74)
Alcoholic consumption
   ≥ 60 g/day 12/27 44.4 1
   < 60 g/day 49/78 62.8 2.11 (0.87-5.13)
HIV/HCV coinfection
   Yes 5/19 26.3 1
   No 56/86 65.1 5.23 (1.72-15.91)b

Genotype
   1 45/81 55.6 1
   2 and 3 16/24 66.7 1.60 (0.62-4.16)
Viral load (UI/mL)
   ≥ 106 15/30 50 1
   < 106 38/60 63.3 1.73 (0.71-4.20)
Fibrosis stage
   ≥F3 22/44 50 1
   ≤F2 36/55 65.4 1.89 (0.84-4.26)
Adherence
   < 80% 12/31 38.7 1
   ≥ 80% 49/74 66.2 3.10 (1.30-7.40)c

Retreatment
   Yes 11/26 42.3 1
   No 50/79 66.3 2.35 (0.95-5.80)
n (%): number of patients expressed in absolute value and percentage; SVR: sustained viral 
response; OR: odds ratios; 95%CI: 95% confidence interval; HIV: human immunodeficiency 
virus; BMI: body mass index. Group 1: Alcohol consumption <12 g/day or abstinence. 
Group 2: Alcohol consumption between 12 and 59 g/day, and Group 3: Alcohol consumption 
≥60 g/day for 10 years or more. a Value did not reach the total number due to missing data. 
b P<0.01. c P<0.05. 
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A total of eight (6.6%) patients used marijuana before the treat-
ment: two (1.6%) continued using it and abandoned the treatment 
due to alcohol consumption. Of all three (2.5%) patients who used 
cocaine before the treatment, one (0.8%) continued using it and 
abandoned the treatment; the other two completed their treatment. 
None of  the patients used any other immunosuppressive drugs 
apart from alcohol.

DISCUSSION

The results of  the present study corroborate those found in 
other studies that observed, among patients with heavy alcohol 
consumption, higher frequencies of  high viral loads(17,28,33), and 
similar viral loads among alcoholic patients who had been or had 
not been abstinent for 6 months or longer before beginning the 
treatment for hepatitis C(25). Among patients with chronic hepatitis 
C, more advanced stages of liver fibrosis(22) or severe liver disease(10) 
are associated with heavy lifetime alcohol consumption. In the 
present study there was no association between higher alcohol 
consumption and more advanced stage of liver fibrosis, which has 
also been observed in other studies(1,33). However, the lack of such 
association in the present study may represent a time bias. 

The frequencies of  dose reduction in peginterferon/ribavirin 
were similar among patients of the three groups; in other words, 
alcoholic patients tolerated the drugs against hepatitis C as well as 
those who were not alcoholic. Discontinuation of treatment was 
more frequent among patients with heavy lifetime alcohol con-
sumption, among those with positive CAGE or an AUDIT score 
indicating harmful alcohol use or possible dependence, among 
those who drank heavily during treatment, and among those who 
had not been abstinent for at least 6 months. Here, it is important 
to emphasize that recent studies found that when alcoholic pa-
tients are accompanied by multidisciplinary teams (hepatologists, 

addiction specialists, psychiatrists as well as psychosocial support 
professionals) they are more likely to conclude their treatments 
for hepatitis C(8,16). 

HIV-HCV coinfected patients had frequencies of  viral load 
≥106 UI/mL, liver fibrosis stage and discontinuation of treatment 
similar to HCV monoinfected patients. In another studies, similar 
frequencies of viral loads(15) and of liver fibrosis stages(15,34) among 
HIV-HCV coinfected patients and HCV monoinfected patients 
were also found. However, other authors observed higher HCV 
viremia(6), and more severe liver disease(6,10) among HIV-HCV co-
infected patients than in HCV monoinfected patients. Similar(35) or 
higher(18) frequencies of adherence to hepatitis C treatment among 
HIV-HCV coinfected patients were found in other studies. 

Among the variables analyzed, it was observed that HIV-HCV 
coinfected patients and those with an adherence <80% were the ones 
who most frequently had a failed SVR. It is described that chronic 
HCV infection treatment with pegylated interferon plus ribavirin 
in HIV-HCV coinfected patients achieves lower cure rates than 
those obtained in patients with HCV monoinfection(19), and the 
adherence to the hepatitis C treatment is an important condition 
for achieving the SVR(18,30). 

Older studies found that the interferon therapy for chronic 
hepatitis C was less effective in heavy drinkers than in non-drink-
ers(26), and that the adverse effect of  heavy drinking on efficacy 
of interferon therapy might be partly reversed by abstinence for 
more than 6 months before the start of  the treatment(25). In the 
present study, heavy lifetime alcohol consumption per se did not 
significantly influence negatively the response to HCV treatment 
with peginterferon/ribavirin, which was also observed in other 
recent studies(8,29). 

Patients with moderate alcohol consumption showed good 
adherence, did not discontinue their treatment and had good SVR 
rates, thus showing that there should be more concern about dis-

TABLE 3. Frequency of discontinuation of treatment and sustained viral response according to alcohol use patterns

Discontinuation SVR
n (%) OR (95%CI) n (%) OR (95%CI)

Lifetime alcohol consumption
   Group 1 (n=64) 6 (9.4) 1 36/59 (61.0) 2.0 (0.8-4.9)
   Group 2 (n=20) 0 ND 13/19 (68.4) 2.7 (0.8-9.3)
   Group 3 (n=37) 12 (32.4) 4.6 (1.6-13.8)a 12/27 (44.4) 1
Time of abstinence before treatment
   Group 2
         ≥6 months (n=14) 0 - 8/13 (61.5) P=0.60c

         <6 months (n=6) 0 - 5/6 (83.3)
   Group 3
         ≥6 months (n=26) 4 (15.4) 1 9/19 (47.4) 1.5 (0.3-8.1)
         <6 months (n=11) 8 (72.7) 14.7 (2.7-80.4)a 3/8 (37.5) 1
Alcohol consumption during treatment
   Group 2
         No (n=17) 0 - 10/16 (62.5) P=0.52c

         Yes (n=3) 0 - 3/3 (100)
Group 3
         No (n=28) 6 (21.4) 1 11/23 (47.8) 2.8 (0.2-30.5)
         Yes (n=9) 6 (66.7) 7.3 (1.4-38.3)b 1/4 (25.0) 1

OR: crude odds ratio; SVR: sustained viral response; 95%CI: 95% confidence interval; ND: not determined. Group 1: Alcohol consumption <12 g/day or abstinence. Group 2; Alcohol consumption 
between 12 and 59 g/day, and Group 3: Alcohol consumption ≥60 g/day, for 10 years or more. a P≤0.01; b P<0.05; c Fisher’s exact test.
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continuation of treatment among patients with a history of heavy 
alcohol consumption and/or with positive CAGE or an AUDIT 
score indicating harmful alcohol use or possible dependence. 

It has been suggested that abstinence from alcohol for at least 
6 months before beginning the treatment could reverse the histo-
logical hepatic changes produced by habitual heavy drinking and 
that improved by abstinence(25), and that abstinence of or modera-
tion in alcohol intake reduce the viral load(9), which may increase 
the chances of response to HCV-treatment. However, it was also 
observed among heavy drinkers that 6 months of abstinence from 
alcohol may not be sufficient to offset the negative influence carried 
over by lifetime alcohol intake on the treatment with interferon(33). 
In the present study, among patients who consumed ≥60 g of alco-
hol/day throughout life, the frequencies of SVR were similar among 
those who were or were not abstinent for at least 6 months before 
beginning the treatment, a result which is similar to that observed 
in another recent study among heavy drinkers(29). Interestingly, the 
latter study showed that abstinence for less than 6 months before 
the treatment was associated with the lowest SVR rate only among 
moderate drinkers. 

The negative influence of excessive alcohol consumption during 
the treatment on the SVR has been found in some studies(16,17). In 
the present study, alcohol consumption during treatment was not 
significantly associated with a failed SVR, which has also been 
observed by other authors(5,8). 

This study has several limitations. It was not possible to obtain 
data of all variables analyzed for all the patients included in this 
study, and this could have influenced the results and the statistical 
analysis. Additionally, there was no information about the patients 
undergoing re-treatment, in other words, whether they did not 
respond to previous treatments or were relapsing. The calcula-
tion of the amount of alcohol consumed throughout life required 
patients to recall their drinking habits and, consequently, memory 
bias cannot be entirely ignored.

In conclusion, in the present study it was observed that pa-

tients who consumed a moderate amount of alcohol showed good 
adherence to the treatment and good rates of  SVR. Patients with 
a history of  heavy alcohol consumption had frequencies of  SVR 
similar to the patients who were abstinent or drank moderately. 
Among heavy alcohol drinkers who are not closely followed by 
a multidisciplinary team, such as in the present study, being ab-
stinent for at least 6 months can be important to reduce the pos-
sibility of  discontinuing the treatment; however, the opportunity 
to treat these patients may be missed. Postponing treatment can 
lead to worsening of  liver disease, and patients with advanced 
liver fibrosis are more difficult to treat, mainly if  they already 
have liver cirrhosis(32). Although patients in this study had no 
used modern therapies for the treatment of  hepatitis C (direct 
acting antiviral agents - DAAs), the results of  the present study 
and of  other studies(8,16) suggest that patients who continue to 
have a heavy alcoholic consumption must be encouraged to stop 
this habit, but they should not be systematically excluded from 
the treatment. Hepatitis C treatment with new drugs is expected 
to bring better results for alcoholic patients as well, which can 
be confirmed by future studies. Heavy drinkers should be closely 
monitored by a multi-professional team for counseling, guidance, 
support and motivation(8,16,29), so they can conclude their treat-
ment, thus reducing the chances of  liver complications.
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(72,7% vs 15,4%). Pacientes do Grupo 2 tiveram boa aderência e não descontinuaram o tratamento. As frequências de resposta virológica sustentada 
entre pacientes do Grupo-3 (44,4%) foi semelhante àquelas do Grupo 1 (61%) e do Grupo 2 (68,4%). Conclusão – Bebedores pesados mais frequen-
temente descontinuaram o tratamento da hepatite C, mas aqueles que foram tratados tiveram aceitáveis taxas de resposta virológica sustentada.  
Esses resultados sugerem que bebedores pesados não deveriam ser sistematicamente excluídos do tratamento, mas sim serem monitorados para evitar 
beber e abandonar o tratamento, principalmente aqueles que não estão abstinentes por pelo menos 6 meses.

DESCRITORES – Alcoolismo. Cooperação do paciente. Hepatite C. Terapêutica.
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