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Abstract
Background—The effect of alcohol on liver disease in HIV infection has not been well
characterized.

Methods—We performed a cross-sectional multivariable analysis of the association between
lifetime alcohol use and liver fibrosis in a longitudinal cohort of HIV-infected patients with
alcohol problems. Liver fibrosis was estimated with two non-invasive indices, “FIB-4”, which
includes platelets, liver enzymes, and age; and “APRI”, which includes platelets and liver
enzymes. FIB-4<1.45 and APRI<0.5 defined absence of liver fibrosis. FIB-4>3.25 and APRI>1.5
defined advanced liver fibrosis. The main independent variable was lifetime alcohol consumption
(<150 kg, 150–600kg, >600 kg).

Results—Subjects (n=308) were 73% male, mean age 43 years, 49% with hepatitis C virus
(HCV) infection, 60% on antiretroviral therapy, 49% with an HIV RNA load<1000 copies/mL,
and 18.7% with a CD4 count<200 cells/mm3. Forty-five percent had lifetime alcohol consumption
>600 kg, 32.7% 150–600 kg, and 22.3% <150 kg; 33% had current heavy alcohol use, and 69%
had >9 years of heavy episodic drinking. Sixty-one percent had absence of liver fibrosis and 10%
had advanced liver fibrosis based on FIB-4. In logistic regression analyses controlling for age,
gender, HCV infection, and CD4 count, no association was detected between lifetime alcohol
consumption and absence of liver fibrosis (FIB-4<1.45) [adjusted odds ratio (AOR)=1.12 (95%CI:
0.25–2.52) for 150–600 kg versus <150 kg; AOR=1.11 (95%CI:0.52–2.36) for >600 kg vs. <150
kg; global p=0.95]. Additionally, no association was detected between lifetime alcohol use and
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advanced liver fibrosis (FIB-4>3.25). Results were similar using APRI, and among those with and
without HCV infection.

Conclusions—In this cohort of HIV-infected patients with alcohol problems, we found no
significant association between lifetime alcohol consumption and absence of liver fibrosis or the
presence of advanced liver fibrosis, suggesting that alcohol may be less important than other
known factors that promote liver fibrosis in this population.
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Introduction
Hepatitis C virus (HCV) infection is common in HIV-infected adults; especially in those
with past injection-drug use (Alter, 2007). In recent years, non-AIDS-related and liver-
related mortality have increased in HIV-infected patients in developed countries (Bica et al.,
2001; Obel et al., 2011). Liver fibrosis is the main predictor of progression to hepatic failure
in chronic HCV infection and other forms of liver disease (Thomas et al., 2000). Cirrhosis is
also a strong predictor of lack of response to HCV antiviral therapy (Ghany et al., 2009;
Thomas et al., 2000).

Both alcohol use and HIV infection are known to have an adverse effect on the course of
chronic HCV infection, with more rapid progression of liver fibrosis and a faster evolution
to end-stage liver disease and liver-related death (Hutchinson et al., 2005; Thein et al.,
2008). However, the effect of alcohol on the burden of HCV-related liver disease among
HIV-infected persons has received less attention in the literature.

HCV infection prevalence is higher among those with alcohol dependence than in the
general population (Peters and Terrault, 2002; Roudot-Thoraval et al., 1997), probably due
to increased risk of exposure as heavy alcohol use is frequent in injection-drug users
(Campbell et al., 2006) and alcohol use is associated with HCV risky behaviors (Stein et al.,
2000). Furthermore, HCV-infected individuals tend to drink more alcohol than the general
population (Stoller et al., 2006).

In the setting of HCV monoinfection, heavy alcohol use has a synergistic effect on HCV-
related liver injury, with a higher likelihood of persistent infection (Thimme et al., 2002),
greater viral replication (McCartney and Beard, 2010), more cytotoxicity, and increased
oxidative stress (Bellentani et al., 1997; Castellano-Higuera et al., 2008). Moreover, heavy
alcohol use induces an impaired immune response (Szabo et al., 2006) that has been related
to a lower likelihood of sustained response to HCV antiviral therapy (Siu et al., 2009).

In studies of HCV/HIV-coinfected patients, alcohol is one of the many factors that increase
the likelihood of biopsy-proven liver damage (Benhamou et al., 1999; Tural et al., 2003). In
these and other studies of the natural history of HCV infection, alcohol consumption has
been assessed as a dichotomous variable (yes vs. no) (Benhamou et al., 1999; Chaudhry et
al., 2009; Thomas et al., 2000; Tural et al., 2003). Most studies have focused on current
heavy alcohol consumption, using a threshold of 40–50 grams (Benhamou et al., 1999; Tural
et al., 2003) of daily alcohol intake or the US National Institute on Alcohol Abuse and
Alcoholism (NIAAA) definition for heavy use (the equivalent of 70 grams of alcohol daily
for men and 56 grams for women) (Chaudhry et al., 2009). Lifetime alcohol consumption is
perhaps the best measure of alcohol use when considering its impact on chronic liver
disease. However, the impact of lifetime alcohol consumption, a measure of cumulative
alcohol exposure, on the outcome of liver fibrosis in HIV-infected patients, is not known.
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Liver biopsy remains the gold standard to assess liver fibrosis, but it is an invasive and
costly procedure (Gebo et al., 2002), and less likely to be performed in patients with current
alcohol or other substance use disorders (Sanvisens et al., 2011). Several non-invasive
indices to estimate liver fibrosis have been described in recent years. Among these, the
“FIB-4” (Sterling et al., 2006) and the aspartate aminotransferase/platelet ratio index (APRI)
(Wai et al., 2003) have been validated against the gold standard of liver biopsy in HCV-
monoinfected patients and HCV/HIV-coinfected patients (Loko et al., 2008; Nunes et al.,
2005; Sebastiani et al., 2009; Vallet-Pichard et al., 2007). They are derived from laboratory
parameters (aspartate aminotransferase [AST], alanine aminotransferase [ALT] levels, and
platelet count) that are commonly used in the evaluation of liver disease. Those indices are
especially helpful for detecting either absence of liver fibrosis or presence of advanced liver
fibrosis (Sterling et al., 2006; Wai et al., 2003). APRI and FIB-4 have not been validated
against liver biopsy in HIV-infected patients without HCV, but they have been used by
several cohorts to estimate the burden of liver disease in patients who would not undergo a
liver biopsy (Blackard et al., 2011; Chaudhry et al., 2009; Mendeni et al., 2011; Price et al.,
2012). Recently, studies have found that non-invasive markers of liver fibrosis are predictors
of mortality in both HCV-infected patients and HCV/HIV-coinfected patients (Bambha et
al., 2012; Nunes et al., 2010; Sanvisens et al., 2011).

In this study, we looked at the relationship between lifetime (total) alcohol consumption, and
liver fibrosis using non-invasive measures in a cohort of HIV-infected adults with alcohol
problems, half of whom were coinfected with HCV. We additionally evaluated associations
between another measure of lifetime alcohol consumption (years of heavy episodic drinking)
and current heavy alcohol use and liver fibrosis.

Patients and methods
Design

This is a cross-sectional analysis examining the association between lifetime alcohol use and
the absence of liver fibrosis in HIV-infected patients with current or past alcohol problems.
Data were obtained from a prospective, observational cohort study (HIV-Longitudinal
Interrelationships of Viruses and Ethanol [HIV-LIVE]), in which assessments occurred at 6-
month intervals over a maximum of 42 months (Samet et al., 2007).

Subjects
Recruitment for the HIV-LIVE cohort occurred from multiple sources: a previous cohort
study; an intake clinic for HIV-infected patients; HIV primary care and specialty clinics at
two hospitals; homeless shelters; drug treatment programs; subject referrals; and flyers.
Enrollment occurred between August 2001 and July 2003. Eligibility criteria were as
follows: 1) documented HIV antibody test by ELISA and confirmed by Western blot; 2) two
or more affirmative responses to the CAGE alcohol screening questionnaire (Samet et al.,
2004b), or physician investigator diagnosis of alcoholism; and 3) ability to speak English or
Spanish. Exclusion criteria were: 1) scoring<21 on the 30-item Mini-Mental State
Examination (i.e., cognitive impairment) (Folstein et al., 1975); and 2) inability to provide
informed consent (Walley et al., 2008). In addition to the above eligibility criteria, the
present analysis included only those HIV-LIVE subjects with laboratory parameters
available to calculate the FIB-4 and APRI. The Institutional Review Boards of Boston
Medical Center and Beth Israel Deaconess Medical Center approved this study.
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Measures
Dependent variable—The primary outcome of this study was the absence of liver fibrosis
based on non-invasive indices (FIB-4 and APRI) at study entry or at the earliest possible
time point during follow up. Values of non-invasive indices were calculated as follows:

FIB-4 = [age×AST (IU/ L)/ platelet count (109/ L)×ALT (IU/ L)1/2].

Aspartate aminotransferase/ platelet ratio index (APRI) = (patient AST/ AST upper
limit of normal [40 U/L])×100/ platelets (109/ L).

The two primary outcomes representing absence of liver fibrosis were defined as FIB-4
<1.45 and APRI <0.5. FIB-4 values <1.45 are consistent with the absence of liver fibrosis
with a negative predictive value of 90% and a sensitivity of 70%. FIB-4 values >3.25 are
consistent with significant liver fibrosis with a positive predictive value 67% and a
specificity of 97%, with an area under the receiver operating curve [AUROC] of 0.765
(Sterling et al., 2006). An APRI score <0.5 predicts absence of liver fibrosis with a
sensitivity of 91% and a specificity of 47%, while a score >1.5 is consistent with advanced
liver fibrosis with a sensitivity of 41% and a specificity of 95%, with an AUROC of 0.88
(Wai et al., 2003).

Two secondary outcomes representing the presence of advanced liver fibrosis (FIB-4 values
>3.25, APRI >1.5) were also examined.

Main independent variables—The main independent variable was total lifetime alcohol
intake (measured in kilograms). Lifetime alcohol use was quantified by multiplying the
number of lifetime alcohol units×14 grams of alcohol/unit. Number of lifetime alcohol units
was captured by Lifetime Drinking History (Skinner and Sheu, 1982), a structured interview
where the subject recalls patterns of alcohol consumption from the first year of regular
drinking to the present. Subjects were classified into three categories based on two clinically
relevant thresholds [<150,000 g (150 kg), 150 kg–600,000 g (600 kg) and >600 kg.]
(Hutchinson et al., 2005; Monto et al., 2004; Poynard et al., 1997; Rehm et al., 2010). Two
standard drinks per day is the threshold at which risk for alcoholic liver disease increases
(Rehm et al., 2010) and 4 standard drinks per day has been established as the threshold for
advanced liver fibrosis in HCV infection monoinfection (Monto et al., 2004; Poynard et al.,
1997). The thresholds we chose correspond approximately to the following drinking
patterns: for <150 kg, <2 standard drinks (28 g)/day for 14 years; for >600 kg, > 4 standard
drinks/day for 28 years. We note that the patterns above are simply example patterns that the
thresholds could represent. The lifetime alcohol intake variable was defined by duration and
quantities of use, such that a variety of drinking patterns could result in the same lifetime
intake (e.g., an individual who drank 2 drinks a day for 14 years would be equivalent to an
individual who drank 4 drinks a day for 7 years).

Secondary measures of alcohol use were number of years of heavy episodic drinking and
current heavy alcohol use (past 30 days). Years of heavy episodic drinking [years when the
patient had >1 episode of heavy alcohol use (≥5 drinks on one occasion)] was categorized
based on tertiles. Current heavy alcohol use (last 30 days) was defined according to National
Institute on Alcohol Abuse and Alcoholism guidelines: >14 drinks/ week or ≥5 drinks on
one occasion for men ≤65 years of age, and >7 drinks/ week or ≥4 drinks on one occasion
for all women and for men >65 years of age.

Covariates—Potential confounders controlled for in the analyses were age, sex, HCV
infection, and CD4 cell count/mm3 [categorized as <200, 200–500 and >500]. HCV
infection was defined as a positive HCV antibody test with confirmatory testing that
detected HCV RNA.
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Any subject that was missing any covariate, including CD4 and HCV, was excluded from
the adjusted models.

Analysis
Descriptive statistics were used to describe the overall study sample. Baseline characteristics
were compared across groups using Chi-square/Fisher’s exact test for categorical values and
ANOVA for continuous variables.

Separate multivariable logistic regression models were fit to evaluate the association
between each of the three alcohol use variables and the outcomes absence of liver fibrosis
(FIB-4 values <1.45, APRI <0.5) and presence of advanced liver fibrosis (FIB-4 values
>3.25, APRI >1.5).

The primary analyses evaluated the associations between total lifetime alcohol intake and
each of the two indicators of absence of liver fibrosis, controlling for all covariates listed
above. Spearman correlations were used to evaluate potential collinearity between
independent variables and covariates. No pair of variables included in the same regression
model was highly correlated (r>0.40). Additional exploratory models were also stratified by
HCV infection status, as we anticipated that the effect of alcohol use on liver fibrosis might
differ according to HCV infection; by the use of antiretroviral therapy and by the presence
of active Hepatitis B infection (presence of HBsAg). Adjusted odds ratios (AORs) and 95%
confidence intervals are reported for each model. All analyses were conducted using two-
sided tests and a significance level of 0.05. All statistical analyses were conducted using
SAS version 9.3 (SAS Institute, Inc., NC, USA).

Results
Of 400 subjects, 308 had data to calculate FIB-4 and APRI and comprised the sample for the
current study. There was no difference according to gender, age and HCV coinfection
between the 308 patients included in the study and the 92 patients from the cohort without
available FIB-4 and APRI data.

Study subjects were mostly men (73.1%) and had a mean age of 42.8 years (Table 1). Nearly
half were HCV-infected, and two-thirds had a body mass index greater than 24, consistent
with being overweight. HIV-related characteristics were as follows: 60.4% on antiretroviral
therapy; 49.3% with an HIV viral load below 1000 copies/mL; and 18.7% with a CD4 count
below 200 cells/mm3. One hundred and sixty five patients (53.7%) had prior or current
injection drug use and the mean duration of injection-drug use was 11.7 years.

Forty-five percent of the study population had lifetime alcohol consumption greater than 600
kg, two-thirds had more than 9 years of heavy episodic drinking and 33% reported current
heavy alcohol use. According to the FIB-4, 60.7% of the study population had values
consistent with absence of liver fibrosis (FIB-4 <1.45), while 10.1% had values consistent
with advanced liver fibrosis (FIB-4 >3.25). According to APRI, 57.8% of the study
population had values consistent with absence of liver fibrosis, while 9.1% had values
consistent with advanced liver fibrosis.

Of the total study population (n= 308), there was missing information regarding lifetime
alcohol intake, years binge drinking and current heavy alcohol use for 17, 7 and 2 subjects
respectively. Moreover, 19 subjects had missing CD4 count data and 2 had missing HCV
RNA data.
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Table 2 shows the results of the unadjusted analyses of the association between alcohol use
and the absence of liver fibrosis. Table 2 also shows the three adjusted regression models,
one for each measure of alcohol use. In logistic regression analyses controlling for age,
gender, HCV infection, and CD4 count, no association was detected for lifetime alcohol
consumption and the absence of liver fibrosis (FIB-4 <1.45) [adjusted odds ratio
(AOR)=1.12, (95%CI: 0.25, 2.52) for 150–600 kg vs. <150 kg ; AOR=1.11.(95%CI: 0.52,
2.36) for >600 kg vs. <150 kg; global p=0.95]

No significant association was found for lifetime alcohol and the absence of liver fibrosis
measured with APRI. Additionally, no significant associations were observed for years of
heavy episodic drinking or current heavy alcohol use and absence liver fibrosis using either
FIB-4 or APRI. HCV infection, CD4 count and age were significantly and inversely
associated with the absence of liver fibrosis as determined by FIB-4.

Table 3 shows the results of the unadjusted bivariable analysis and the multivariable logistic
regression models for the association between the three measures of alcohol use (lifetime
alcohol consumption, years of heavy episodic drinking and current heavy alcohol use) and
the presence of advanced liver fibrosis. No significant association was found between any of
the three measures of alcohol use and advanced liver fibrosis as determined by either FIB-4
or APRI.

Analyses stratified by HCV infection status showed that results did not differ substantively
by HCV status (Table 4). In addition, we performed two other stratified analysis of the
association between lifetime alcohol consumption and the absence of liver fibrosis, the first
stratified by antiretroviral therapy and the second stratified by presence of Hepatitis B
surface antigen (HBsAg) (Table 5). Results did not differ according to the use of
antiretroviral therapy. In those participants who were HBsAg positive (n=24) the point
estimate for the adjusted odds of absence of liver fibrosis (FIB-4 <1.45) was 0.04 (0.00,
1.67) for those with a higher lifetime alcohol intake, but this result did not reach statistical
significance.

Discussion
Liver disease is a major concern in many HIV-infected patients. In this study, we examined
the association between lifetime alcohol use and liver fibrosis determined by FIB-4 and
APRI in a cohort of HIV-infected patients with alcohol problems. The main finding is that
there was no significant association between lifetime alcohol use and the absence or
presence of liver fibrosis.

Additionally, no significant association was detected between years of heavy episodic
drinking or current heavy alcohol use and the absence of liver fibrosis or the presence of
advanced liver fibrosis.

A small number of studies have evaluated the effects of alcohol on liver fibrosis using
noninvasive indices to estimate liver fibrosis in unselected cohorts of HIV-infected patients.
One study of an HIV-infected urban cohort found that hazardous/heavy alcohol use (same
NIAAA definition as used in this study) over the past 6 months was associated with a high
APRI index, reflecting significant fibrosis (Chaudhry et al., 2009). Of note, when the study
group was stratified by HCV infection, high APRI score was associated with hazardous
alcohol use only among those without HCV infection; however, authors acknowledged the
analyses were limited by a low percentage (11%) of hazardous drinkers in the coinfected
group (Chaudhry et al., 2009). Blackard et al. (2011) evaluated predictors of FIB-4 in a
cohort of women with HIV infection and found that alcohol use (i.e., any use in the prior 6
months) was associated with a higher FIB-4 in HIV monoinfected women but not in HCV/
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HIV-coinfected women. In our study, the magnitude of association between heavy alcohol
use and absence of liver fibrosis appeared stronger in the HIV monoinfected participants
(AOR=0.75) than in the HCV/HIV-coinfected participants (AOR=0.85), although the
difference was not statistically significant.

This is the first study of which we are aware that examined the effect of lifetime alcohol use
on liver fibrosis using FIB-4 and APRI in HIV infection. We anticipated that lifetime
alcohol consumption might better predict liver injury than current heavy alcohol use, as
some patients who are currently abstinent might have had substantial alcohol exposure in the
past. The method we used to capture lifetime alcohol exposure, Lifetime Drinking History
(Skinner and Sheu, 1982), has been validated (Koenig et al., 2009). However, despite
employing a methodologically rigorous approach using a more appropriate measure of
alcohol use given the outcome being studied, we were unable to detect an impact of lifetime
alcohol use on liver fibrosis. Exploratory analyses did not suggest that results differed
significantly based on HCV, or on antiretroviral treatment use. Even though we were
underpowered to detect any small difference among groups, we also performed an additional
stratified analysis by the presence of HBsAg. In those participants who were HBsAg
positive, the point estimates suggested that patients with higher amounts of lifetime alcohol
intake had lower odds of presenting FIB-4 values consistent with the absence of liver
fibrosis, but these results did not reach statistical significance.

The apparent lack of association between lifetime alcohol intake and liver fibrosis in this
study of HIV-infected subjects with alcohol problems was unexpected and deserves some
discussion. Studies that have used more crude measures of prior alcohol intake have noted
associations between alcohol use and fibrosis determined by liver biopsy (Benhamou et al.,
1999; Hutchinson et al., 2005; Poynard et al., 1997; Tural et al., 2003). However, as noted,
other studies using FIB-4 have failed to show an impact on liver damage of current alcohol
use in HCV/HIV-coinfected patients, though associations have been observed in HIV-
infected patients without HCV infection (Blackard et al., 2011). One possible explanation is
that the synergy between alcohol and HCV described in HIV negative persons might be
overshadowed by the deleterious effect that HIV-related immune suppression has on the
presence of liver fibrosis, and the synergy between HIV and HCV alone. Alcohol might be a
less important promoter of liver damage in this setting, with competing risks such as HCV
infection, immune suppression, fatty liver disease and antiretroviral therapy-related liver
toxicity (Joshi et al., 2011). In support of this hypothesis, we did observe a significant
association between CD4 count and liver fibrosis, as well as a strong effect from HCV.
Larger studies are needed to elucidate the differential effects of alcohol based on HCV status
in HIV-infected cohorts.

There are a number of limitations to the study. The study was focused on a population with
alcohol problems, and therefore the range of cumulative exposure to alcohol may have been
narrower than that in the general population. However, we did find a spectrum of self-
reported alcohol exposure, as 22.3% of the study population reported a lifetime alcohol
intake <150 kg., while 45% reported >600 kg. Even though lifetime drinking history is a
reliable measure of alcohol exposure (Koenig et al., 2009; Skinner and Sheu, 1982), it may
be subject to recall bias. Furthermore, lifetime drinking collapses a spectrum of drinking
patterns into a measure of cumulative use. It may be that patterns of use are more
informative. However, we attempted to address this by analyzing years of heavy episodic
use and found similar results. Another limitation of our study is the use of non-invasive
indices for fibrosis that have not been widely validated for alcoholic liver disease (Lieber et
al., 2006; Naveau et al., 2009). If higher liver enzyme levels due to alcohol misuse would
have overestimated the amount of patients with advanced liver fibrosis, we would be biased
to find an between alcohol intake and liver fibrosis, and we did not find any. Future studies
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should explore the use of other non-invasive methods of the extent of liver fibrosis. An
additional limitation was the relatively small number of individuals with advanced fibrosis;
hence our additional focus on absence of fibrosis as the primary outcome. Nonetheless, non
invasive indices as APRI and FIB-4 are clinically useful as they are easily available, can
predict clinical events and guide clinical decisions (Nunes et al., 2010; Sanvisens et al.,
2011).

Because our main finding was unexpected, because of methodological limitations, and
because few if any other studies have examined the association (lifetime use and liver
fibrosis among HIV-infected), we would not feel confident concluding that a lifetime of
heavy alcohol use has no effect on liver fibrosis in people with HIV infection. But the
absence of any clear signal does raise questions about the role of long-term heavy exposure
to alcohol in this circumstance, an area of inquiry that will require additional investigation.
Furthermore, our findings should not be interpreted to mean that HCV/HIV-coinfected
adults could drink alcohol without consequences given the spectrum of known alcohol-
related complications (Samet et al., 2004a). Current heavy alcohol use was associated with
fibrosis in prior studies. And regardless of its impact on liver fibrosis, alcohol use in this
setting is detrimental for a number of reasons. Current heavy alcohol use has been noted as a
contraindication to HCV antiviral therapy, (Ghany et al., 2009) and has also been related to
decreased adherence to HCV antiviral treatment (Anand et al., 2006) and a lower likelihood
of sustained viral response (McCartney et al., 2008). Moreover, heavy alcohol use among
HIV-infected patients is associated with lower antiretroviral treatment adherence (Chander
et al., 2006) and a faster CD4 decline in those not exposed to antiretroviral therapy (Samet et
al., 2007).

In summary, in this first examination of the impact of lifetime alcohol use on liver disease in
a cohort of HIV-infected patients with current or past alcohol problems, we found no
statistically significant association between lifetime alcohol consumption and liver fibrosis.
Our results suggest that lifetime alcohol consumption may be a less important promoter of
liver fibrosis than HCV infection or HIV-related immune suppression.
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Table 1

Characteristics of adults with HIV infection and current or past alcohol problems

Characteristic Total study population [n=308]

Males [n (%)] 225 (73.1)

Age (years) [mean (SD)] 42.8 (7.3)

HCV infection (HCV RNA) [n (%)] (n=307) 150 (48.9)

HBsAg positive [n (%)] (n=298) 26 (8.7)

CD4 count [cells/mm3] (n=289)

  <200 [n (%)] 54 (18.7)

  200–500 [n (%)] 121 (41.9)

  >500 [n (%)] 114 (39.4)

HIV RNA viral load [copies/ mL] (n=274)

  <1000 [n (%)] 135 (49.3)

  ≥1000 [n (%)] 139 (50.7)

Body mass index [kg/ m2] (n=293)

  <21 [n (%)] 26 (8.9)

  21–24 [n (%)] 71 (24.2)

  >24 [n (%)] 196 (66.9)

Antiretroviral therapy [n (%)] 186 (60.4)

Lifetime injection drug use [n (%)] 165 (53.7)

Duration of injection-drug use (years) [mean (SD)]
(n=307) 11.7 (12.8)

Lifetime alcohol consumption [kg of alcohol] (n=291)

  <150 kg [n (%)] 65 (22.3)

  150–600 kg [n (%)] 95 (32.7)

  >600 kg [n (%)] 131 (45.0)

Heavy episodic drinking [years] (n=301)

  <9 years [n (%)] 94 (31.2)

  9–21 years [n (%)] 117 (38.9)

  >21 years [n (%)] 90 (29.9)

Heavy alcohol use [NIAAA definition] (last 30 days) [n
(%)] (n=306) 101 (33.0)

FIB-4

Absence of liver fibrosis (<1.45) [n (%)] 187 (60.7)

Advanced liver fibrosis (>3.25) [n (%)] 31 (10.1)

APRI
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Characteristic Total study population [n=308]

Absence of liver fibrosis (<0.5) [n (%)] 178 (57.8)

Advanced liver fibrosis (>1. 5) [n (%)] 28 (9.1)

HCV RNA: Hepatitis C virus Ribonucleic acid; HBsAg: Hepatitis B surface antigen.
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Table 4

Multivariable logistic regression models evaluating the association between alcohol use and absence of liver
fibrosis (FIB-4 <1.45) stratified by HCV infection status

Variable Adjusted odds ratio
(95% IC) for absence

of liver fibrosis

p-value

HCV negative

Lifetime alcohol consumption [kg. of
alcohol] (n=139)

  <150 kg. 1 0.52

  150–600 kg. 1.61 (0.47, 5.53)

  >600 kg. 0.95 (0.29, 3.10)

Heavy episodic drinking (n=144)

  <9 years 1 0.37

  9–21 years 1.68 (0.63, 4.47)

  >21 years 2.17 (0.70, 6.73)

Heavy alcohol use [NIAAA definition]
(last 30 days) (n=148)

0.75 (0.32, 1.76) 0.51

HCV positive

Lifetime alcohol consumption [kg. of
alcohol]

(n=133)

  <150 kg. 1 0.76

  150–600 kg. 0.84 (0.27, 2.61)

  >600 kg. 1.18 (0.43, 3.26)

Heavy episodic drinking (n=138)

  <9 years 1 0.97

  9–21 years 1.07 (0.41, 2.80)

  >21 years 1.11 (0.44, 2.81)

Heavy alcohol use [NIAAA definition]
(last 30 days) (n=138)

0.85 (0.38, 1.92) 0.7
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Table 5

Multivariable logistic regression models evaluating the association between alcohol use and absence of liver
fibrosis (FIB-4 <1.45) stratified by antiretroviral therapy use and by presence of Hepatitis B surface antigen
(HBsAg) status

Variable Adjusted odds ratio (95% IC) for
absence of liver fibrosis

p-value

Antiretoviral therapy.

Lifetime alcohol consumption
[kg. of alcohol] (n=175)

  <150 kg. 1 0.70

  150–600 kg. 1.17 (0.43, 3.17)

  >600 kg. 1.45 (0.48, 2.24)

No antiretoviral therapy.

Lifetime alcohol consumption
[kg. of alcohol] (n=116)

  <150 kg. 1 0.86

  150–600 kg. 1.25 (0.27, 5.85)

  >600 kg. 0.93 (0.21, 4.04)

HBsAg positive

Lifetime alcohol consumption
[kg. of alcohol] (n=24)

  <150 kg. 1 0.14

  150–600 kg. 0.27 (0.01, 6.62)

  >600 kg. 0.04 (0.00, 1.67)

HBsAg negative

Lifetime alcohol consumption
[kg. of alcohol] (n=259)

  <150 kg. 1 0.87

  150–600 kg. 1.26 (0.50, 3.17)

  >600 kg. 1.22 (0.53, 2.85)
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