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Abstract

Excess alcohol consumption can worsen the course and outcome of chronic hepatitis C. It is

important to distinguish between alcohol abuse, which must be treated on its own merits, and the

effect of alcohol use on progression, severity, and treatment of hepatitis C. Most studies on the

effects of alcohol on hepatitis C have focused on patients, with high levels of daily alcohol intake.

Indeed, the adverse effects of light and moderate amounts of alcohol intake on hepatitis C virus

(HCV) infection have not been clearly shown, and only limited studies have been performed. Sex

differences exist in the effect of alcohol on fibrosis as well as on the severity of hepatitis C.

Alcohol use has been reported to be associated with lower responses to therapy and, in some

studies, higher HCV RNA levels and increased HCV quasi-species. Few studies address the

treatment of hepatitis C in the alcoholic individual or determine the effect of continued light or

moderate alcohol use on the outcome of treatment response. In summary, many critical questions

remain regarding the interactions between alcohol and hepatitis C. Currently, the evidence from

the literature shows that heavy alcohol intake worsens the outcome of HCV infection. The

literature is inadequate to provide definitive recommendations regarding the effect of light to

moderate alcohol use in patients with hepatitis C.

Most studies of the effect of alcohol on hepatitis C have focused on persons who use 50

g/day or more of alcohol. These levels represent heavy alcohol intake and are typical of

alcohol abuse. Many patients presenting to their healthcare provider for management of

hepatitis C have not used alcohol at these levels. As will be discussed, many of these

patients stop drinking after learning of their diagnosis but request information about the

effects of light to moderate alcohol use on progression of their liver disease. This review

will discuss current knowledge about alcohol and hepatitis C: where there is consensus,

where there is confusion, and where future research studies are needed.

Alcohol and Fibrosis Progression in Hepatitis C Virus Infection

High levels of excess alcohol intake worsen the course and outcome of chronic hepatitis

C.1-3 Poynard et al.1 studied 1,574 patients with hepatitis C who had not received antiviral

therapy but who had undergone liver biopsy and had an accurate history of alcohol intake.

Alcohol consumption was assessed as none, moderate (0-49 g/day), and heavy (50 g/day or

more). Irrespective of age or duration of infection, patients who drank more than 50 g daily
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had a 34% increased rate of progression of fibrosis over nondrinkers. The rate of progression

of fibrosis in fibrosis units per year increased from 0.125 (95% confidence interval [CI],

0.111-0.143) in nondrinkers, to 0.143 (95% CI, 0.118-0.160) in those drinking 0 to 49 g/day,

to 0.167 (95% CI, 0.133-0.174) in those drinking 50 g/day or more, suggesting a dose effect.

However, associations between increased fibrosis progression and the lower amounts of

alcohol intake were not statistically significant, and measurements of alcohol intake were

not performed in a uniform, standardized manner. Overall, the relative risk for progression

of fibrosis with heavier alcohol intake was 2.36 (95% CI, 1.62-3.45; P = .0001). The

investigators validated this model in a second group of 1,037 hepatitis C virus (HCV)-

infected patients and again showed increased risk of fibrosis with heavy alcohol use (P < .

008).

Alcohol, Cirrhosis, and Survival

In a retrospective, cohort study, the HCV National Register Steering Group in the United

Kingdom traced 924 patients who were infected with HCV after a blood transfusion and 475

transfusion-recipient controls. Patients had received at least one unit of blood that was

positive for antibody to HCV and were assessed for alcohol intake using validated

questionnaires an average of 10 or more years after transfusion4: 274 were teetotalers, 421

drank less than 30 g/day of alcohol, and 125 drank more than 30 g/day of alcohol. Factors

associated with worse survival in both patients and controls were older age, male sex, and

level of alcohol consumed (P < .003).4 Compared with those who drank less than 20 U/wk

(~30 g/day), there was increased risk of fibrosis (relative risk [RR], 2.84) and lower survival

(RR, 1.28) in those who drank more than 20 U/wk and in nondrinkers (RR, 1.97 for fibrosis;

RR, 1.18 for survival), but the differences in survival did not reach statistical significance.

The Dionysos study analyzed hepatitis virus markers, alcohol intake (assessed by

questionnaires of daily and lifetime intake), and clinical and biochemical evidence of liver

disease among 6,917 unselected residents of 2 cities in northern Italy.3 Of the 6,917

residents, 2.3% were HCV RNA positive and 62% admitted to drinking alcohol, of whom

21% drank more than 30 g/day. Both HCV-negative and HCV-positive subjects who drank

more than 30 g/day of alcohol for more than 10 years had a 3-fold higher risk of cirrhosis

(95% CI, 1.2-7.4; P < .01). An alcohol intake less than 30 g/day did not increase the risk of

clinically apparent cirrhosis, but histology was not assessed in most patients. Among HCV-

positive individuals who drank more than 30 g/day of alcohol, 32% had cirrhosis compared

with 10% of those who drank less. There were 5 cases of hepatocellular carcinoma (HCC),

all in the heavier drinking group.

In another study of Italian patients, Corrao and Arico analyzed results from 2 hospital-based,

case-control studies of 285 HCV-positive patients with cirrhosis and 417 hospitalized

controls.5 A lifetime daily alcohol intake that averaged more than 50 g daily was associated

with an increased risk of cirrhosis in both HCV-positive (RR, 26.1; 95% CI, 8.7-78.2) and -

negative (RR, 4.5; 95% CI, 2.1-9.3) subjects. The combination of HCV and alcohol had an

additive effect on the risk of cirrhosis; however, at levels greater than 125 g/day of alcohol,

the risks were synergistic (HCV-positive RR, 133; 95% CI, 37.6-473; HCV-negative RR,

15; 95% CI, 7.1-514).
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In the United States, 4 studies have evaluated cirrhosis, alcohol, and hepatitis C in detail.

Harris et al. analyzed factors associated with cirrhosis among 206 patients who developed

hepatitis C after transfusion and were followed up for an average of 15 years compared with

a cohort of control patients who received transfusions but did not develop hepatitis C.6

Among those with hepatitis C, 17% developed cirrhosis compared with 2.8% of controls (P

< .001). The risk of cirrhosis was 4-fold increased among those who drank more than 80

g/day of alcohol (odds ratio [OR], 4.0, 95% CI, 2.1-7.7). Wiley et al. analyzed factors

associated with more advanced liver disease in a cohort of 176 patients who underwent liver

biopsy for chronic hepatitis C.2 Alcohol intake of more than 80 g daily was associated with

an increase in the estimated rate of fibrosis progression after 10 years of HCV infection and

a higher rate of cirrhosis (56% vs. 22%; P < .05). Thomas et al. followed up 1,667 HCV-

positive injection drug users for a median of 8.8 years in a community setting.7 In a

multivariate model, alcohol increased the risk of development of end-stage liver disease as

assessed clinically. The relative risk of end-stage liver disease was 3.60 (95% CI, 1.73-7.52)

for those drinking more than 260 g/wk of alcohol, as assessed by standard questionnaires at

semiannual visits. There was a significant trend from 0 with increasing amounts of alcohol

consumed (RR, 1.57 for those drinking 13-37 g daily and 3.60 for those drinking more [P < .

002 for trend]). A fourth study from the United States evaluated the outcome of hospital-

based care of patients with liver disease due to hepatitis C and/or alcohol.8 Using diagnostic

codes for hepatitis C and alcohol abuse, they identified 53,200 hospitalizations (36% liver-

related) for patients with hepatitis C and 11,700 (63% liver-related) for patients with both

hepatitis C and alcohol abuse in 1995. An increased risk of death (OR, 1.4; 95% CI, 1.2-1.5)

was seen in patients with hepatitis C who also had alcohol abuse. The combination of

hepatitis C and alcohol abuse was associated with younger age at hospitalization and higher

rate of death compared with hepatitis C or alcoholic liver disease alone.

In a study from Japan, Khan and Yatsuhashi found higher degrees of fibrosis on liver biopsy

specimens from patients with chronic hepatitis C who drank alcohol compared with those

who did not after controlling for duration of disease, and this increase was seen with both

heavy (80 g or more daily) and moderate (<80 g daily) alcohol intake.9 The risk of cirrhosis

was 1.5- to 2.3-fold greater in drinkers than in nondrinkers (P < .01). Further delineation of

the effects of lower levels of alcohol intake was not assessed. In a study from Australia,

HCV-positive patients with cirrhosis had a greater lifetime alcohol intake compared with

those without cirrhosis (P < .02).10 A recent study from Sweden retrospectively assessed

moderate lifetime alcohol intake in 78 selected patients who had 2 liver biopsies performed

a median of 6.3 years apart.11 All patients had daily alcohol consumption of less than 40 g

daily. The amount of alcohol taken between the 2 biopsy specimens was evaluated by

lifetime questionnaire. Patients with more progressive fibrosis had higher alcohol

consumption (5.7 vs. 2.6 g/day; P = .03), higher drinking frequency (34.5 vs. 8.2 days/yr; P

= .006), and a higher quantity of alcohol consumed per occasion (4.0 vs. 3.0 drinks between

biopsies; P = NS). Those with progressive fibrosis were older at the time of the first biopsy

and were followed up longer. The age differences were not statistically significant but may

have been a significant confounder, because age was not controlled for in the analysis.

These findings highlight the importance of careful alcohol questionnaires to evaluate pattern

of drinking, lifetime use, and even type of alcoholic beverage consumed.
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In summary, multiple studies have shown increased fibrosis progression, rates of cirrhosis,

and risk of death in patients with hepatitis C who have heavy alcohol intake. Only one study

assessed patients drinking less than 40 g/day of alcohol.11 This single study was

retrospective but found that fibrosis correlated with greater alcohol use and more frequent

drinking. Unfortunately, most studies have evaluated the extremes of alcohol intake with

little emphasis on alcohol intake of 1 to 2 drinks per day or less than 20 g daily. The 2

studies that analyzed relatively lower amounts of alcohol intake (cutoff of 30 g/day) found

that alcohol intake at these levels worsened the rate of development of fibrosis in hepatitis

C, but the degree of worsening was not statistically significant.3,4

Alcohol and HCC

A relationship between heavy alcohol intake, HCV, and HCC has been shown in a number

of studies but mostly in studies from Japan and Italy. Excess alcohol intake was shown to

predispose to the development of liver cancer in the Dionysos study.12 Studies from

Japan13,14 reported an increased risk of HCC in patients with hepatitis C who were drinking

more than 65 g daily for more than 5 years (RR, 3.04; 95% CI, 1.31-7.09; P <.01). Kubo et

al. compared tumor characteristics in patients with HCC and found that the tumors from

heavy drinkers were more anaplastic (5% had well-differentiated HCC compared with 45%

of nondrinkers; P <.001) with increased capsular, extracapsular, and portal vein invasion and

intrahepatic metastases (P < .05). The heavy drinkers with HCC also had a shortened

survival (P < .04).13 In a study from the United States, Wiley et al. found one HCC in 86

HCV-infected patients who were nondrinkers compared with 4 of 90 patients with hepatitis

C who were heavy drinkers.2 Thus, a number of studies have shown that heavy alcohol

intake increases the risk of cirrhosis and liver cancer in hepatitis C, but the role of light or

moderate intake has not been adequately assessed.

Alcohol, HCV, and Sex Differences

There are limited studies on sex differences and the effect of alcohol on progression of HCV

infection. Chronic hepatitis C is often histologically milder in women than men. In studies

from Poynard et al., fibrosis progression per year was 0.154 (95% CI, 0.143-0.167) for men

and 0.111 (95% CI, 0.100-0.125) for women.1 However, women may be more sensitive to

the adverse effects of alcohol and experience ill effects of alcohol at a lower level of intake.

The population-based Dionysos study found the risk of cirrhosis was twice as high in

women as in men with the same amount of alcohol intake.3,15 Wiley et al. found no

difference in rates of cirrhosis by sex but used a lower threshold of alcohol consumption for

women (40 g daily) compared with men (60 g daily). They did not assess the rate of fibrosis

progression between sexes for the same amount of alcohol ingested but suggested that lower

amounts of alcohol were required for the increased risk of fibrosis progression in women

with chronic hepatitis C. Thus, there is indirect weak evidence that women with hepatitis C

are more susceptible than men to the adverse hepatic effects of alcohol.

Alcohol and Treatment of Hepatitis C

Ongoing alcohol consumption has been reported to decrease the rate of response to antiviral

therapy of hepatitis C. Alcohol may affect the outcome of therapy by decreasing adherence
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or interfering with the antiviral actions of interferon-based therapy. Interferon acts both as

an antiviral agent and an immune modulator (enhancer). Alcohol is known to blunt immune

responses, but its effects on interferon actions have not been well defined. Virtually all large

trials of therapy of hepatitis C have excluded persons who have a recent history of alcohol

abuse and usually required a 1- to 2-year period of abstinence before therapy was initiated.

However, the need for, or length of, a period of abstinence before starting antiviral therapy

has never been studied in a randomized, controlled manner. Moreover, concurrent alcohol

use may limit individuals from being considered for treatment, and not all individuals who

consume alcohol will comply with recommendations to stop drinking. Muir and

Provenzale16 reported that among U.S. veterans with HCV infection being evaluated for

treatment, 62% were drinking and 44% exhibited “hazardous” drinking patterns using the

Alcohol Use Disorders Identification Test.17,18 Cromie et al. described 45 patients from

Australia: 22 drinking less than 10 g and 23 drinking 30 to 100 g of alcohol daily.19 All

were counseled to stop drinking, and half of the heavier drinkers did so. In the group who

stopped drinking for 3 months, the mean serum alanine aminotransferase levels decreased

from 269 to 144 IU/L and mean HCV RNA from 2.6 to 0.42 million genome equivalents per

milliliter. Two studies from Italy showed that up to two thirds of patients were drinking

alcohol when first diagnosed with hepatitis, and only one third to one half stopped drinking

when counseled to stop.20,21

Treatment studies in patients continuing alcohol use are limited. Loguercio et al. found that

the response of 65 patients treated with interferon was inversely proportional to the amount

of alcohol ingested, using cutoff values of 40 and 80 g of alcohol daily.21 Ohnishi et al.

studied 60 Japanese patients whose alcohol intake was 23 to 70 g (moderate) or more than

70 g (heavy) daily.22 All moderate drinkers abstained for 39 ± 18 months before and during

therapy, and one half of the heavier drinkers abstained for 39 ± 37 months. The response to

therapy was similar between infrequent drinkers and moderate drinkers (28% and 25%) but

less in the heaviest drinkers: 16% in those who abstained 38 ± 37 months before and during

therapy and 0% in those heaviest drinkers who abstained during therapy only. These

differences were significant between infrequent drinkers and those who drank heavily until

the time of treatment (P < .05), suggesting that a sustained period of abstinence improved

the response to antiviral therapy. Okazaki et al. found similar results in another small group

of 39 Japanese patients who abstained for 1 month before, during, and for 1 month after

interferon therapy.23 Sustained virological responses were achieved in 53% of 15

nondrinkers, 43% of 14 patients who drank less than 70 g/day of alcohol, and none of the 10

patients who drank more than 70 g/day. A recent study from Italy described 150 consecutive

patients with hepatitis C who abstained from alcohol for 6 months, continued to have

elevated serum alanine aminotransferase levels, and were treated with interferon alfa thrice

weekly.24 The sustained virological response rate was 33% in nondrinkers, 20% (P = NS) in

those who drank 25 to 50 g/day of alcohol, and 9% (P < .02) in those who drank more than

75 g/day. There was no difference in nonresponders but an increase in relapsers (moderate

drinkers, 52%; P < .05; heavy drinkers, 59%; P < .01) over nondrinkers (36%). In

multivariate logistic regression analysis for nonresponse to interferon therapy, genotype 1

was the most important predictor (OR, 5.94; 95% CI, 4.72-7.26) and then age (OR, 1.07;

95% CI, 1.02-1.7) and previous alcohol intake (OR, 1.03; 95% CI, 1.01-1.05). Abstinence
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was high (>98%) as assessed by carbohydrate-deficient transferrin. HCV RNA levels were

higher in heavy drinkers in this study. This study showed that previous alcohol intake

adversely affected treatment of hepatitis C and that 6 months of abstinence did not offset this

effect.

Although studies have included only small numbers of patients treated for hepatitis C, a

proportion of patients continued drinking and the ultimate response rate correlated inversely

with the level of alcohol intake during therapy. Once again, as in fibrosis studies, antiviral

treatment studies focused on persons with a high daily intake of alcohol, without

information on patients drinking 10 to 20 g/day of alcohol. Current evidence is strong that

continued heavy alcohol intake during therapy adversely affects the response to treatment.

Both counseling and monitoring before and during therapy is needed to aid patients in

decreasing or stopping alcohol ingestion. The mechanism of the decreased response rate in

patients using alcohol has not been defined.

Interferon alfa therapy has also been reported to increase the rate of recidivism among

persons with a history of alcohol abuse or dependence. The effect of interferon therapy on

relapse of alcoholism has not been studied prospectively. In the study by Tabone et al.,24

few previously alcoholic patients experienced a relapse while on therapy. However, the

depression, irritability, and anxiety that occurs in 20% to 30% of patients treated with

interferon-based therapies may be difficult for the patient with a recent history of alcohol

dependence and predispose to recidivism.

Alcohol and HCV RNA

The available literature on the effects of alcohol on viral replication and serum HCV RNA

levels is conflicting. Some studies have shown that alcohol intake is associated with higher

levels of HCV RNA,1,21,25 but the actual increase was modest. Other studies have not found

a difference in HCV RNA levels related to alcohol intake.2,3,9 Careful prospective

assessment of larger cohorts of patients followed up over time would better answer the

effect of alcohol on viral replication. An increase in HCV quasispecies has been reported

associated with heavy drinkers (>70 g/day) compared with nondrinkers.26,27 The effects of

light or moderate alcohol intake on viral replication and evolution of quasi-species deserves

evaluation in a prospective controlled fashion.

Future Research Needs

Although the deleterious effects of heavy daily alcohol intake on the course of chronic

hepatitis C seem to be incontrovertible, the effects of lesser amounts of alcohol are unclear

and require further study (Table 1). Patients with a history of alcohol abuse or dependence

should be asked to be abstinent for a period before starting therapy and need to be supported

by professional counseling and close monitoring during therapy. Patients with alcoholism

should be treated for this condition, independent of the need for treatment of coexisting

hepatitis C. This includes abstinence and rehabilitation. At the present time, there is no

reason to withhold antiviral therapy for chronic hepatitis C from the patient with a history of

alcoholism who remains abstinent as long as adequate support can be provided during

therapy. For the patient with hepatitis C without alcoholism, abstinence seems to be prudent
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while receiving a course of interferon-based therapy, but light to moderate alcohol intake

should not be an exclusion criteria for treatment of hepatitis C and a period of abstinence

before starting therapy should not be enforced.

Future research should be aimed at assessment of the effects of light and moderate drinking

on the virological features, immune reactivity, natural history, and treatment outcomes of

persons with hepatitis C. Additionally, research on methods to enhance compliance with

alcohol abstinence (when this is recommended) and management of alcohol use and abuse in

patients with hepatitis C is important (Table 2). Future research would benefit from the use

of validated instruments to measure alcohol intake in larger numbers of patients, followed

up for longer periods of time, and with careful histological documentation of disease to

better define the effects of moderate alcohol intake on chronic hepatitis C and the need for

abstinence before and during therapy.
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Table 1

Alcohol and HCV Infection

Heavy alcohol use (more than 50 g dally) worsens fibrosis

 Increases risk of cirrhosis

 Increases risk of HCC

Present data suggest that ingestion of more than 30 g/day of alcohol is
 harmful in persons with chronic hepatitis C

Lower levels of alcohol intake may apply to women

Heavy alcohol intake (>50 g daily) during therapy leads to lower response
 rates to antiviral therapy

Cessation of heavy alcohol intake improves response to antiviral therapy

Alcoholic patients may be able to complete therapy but seem less responsive;
 abstinence from alcohol is recommended during therapy
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Table 2

Questions for Future Research on Alcohol and HCV Infection

What are the effects of different levels of alcohol intake on HCV RNA levels,
 quasi-species evolution, immune reactivity to HCV antigens, and biochemical
 and histological features of disease?

Is there a safe level of alcohol intake in patients with HCV infection?

What is the long-term histologic outcome of light or moderate drinkers with
 chronic hepatitis C?

Can and should alcoholic patients be treated with interferon-based therapies?

What are the effects of light or moderate alcohol intake on interferon actions
 as well as side effects of interferon therapy?

How should patients with alcohol intake or alcoholism be supported and
 monitored during interferon therapy?
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