UCSF

UC San Francisco Previously Published Works

Title

Isolated Hepatitis B Core Antibody Status Is Not Associated With Accelerated Liver Disease
Progression in HIV/Hepatitis C Coinfection

Permalink

https://escholarship.org/uc/item/4ia3674af

Journal
JAIDS Journal of Acquired Immune Deficiency Syndromes, 72(3)

ISSN
1525-4135

Authors

French, Audrey L
Hotton, Anna

Young, Mary
Publication Date
2016-07-01

DOI

10.1097/qai.0000000000000969

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/4jq367qf
https://escholarship.org/uc/item/4jq367qf#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2017 July 01.

-, HHS Public Access
«

Published in final edited form as:
J Acquir Immune Defic Syndr. 2016 July 1; 72(3): 274-280. doi:10.1097/QA1.0000000000000969.

Isolated Hepatitis B Core Antibody Status is not Associated with
Accelerated Liver Disease Progression in HIV/Hepatitis C
Coinfection

Audrey L French!:2, Anna Hotton!, Mary Young3, Marek Nowicki4, Michael Augenbraun®,
Kathryn Anastos®, Eric Seaberg’, William Rosenberg®, and Marion G Peters®

1CORE Center/Stroger Hospital of Cook County, Rush University Medical Center, Chicago, IL,
USA

2Department of Medicine, Rush University Medical Center, Chicago, IL, USA
3Department of Medicine, Georgetown University Medical Center, Washington, DC, USA

4Department of Medicine, University of Southern California Keck School of Medicine, Los
Angeles, California, USA

SDepartment of Medicine, State University of New York, Downstate, Brooklyn, NY, USA
6Department of Medicine, Montefiore Medical Center, Bronx, NY, USA
7Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

8Institute for Liver and Digestive Health, Division of Medicine, University College London, London,
UK

9Department of Medicine, University of California San Francisco, San Francisco, CA, USA

Abstract

Background—Isolated hepatitis B core antibody (anti-HBc) is a common serologic finding in
HIV-infected persons but the clinical significance is uncertain. We studied HIV/HCV infected
women over time to determine if the trajectory of liver disease progression (LDP) is affected by
isolated anti-HBc serologic status.

Methods—We performed serial Enhanced Liver Fibrosis (ELF) markers on HIV/HCV coinfected
women to assess LDP trajectory over time comparing women with isolated anti-HBc to women
with either negative HB serologies, anti-HBs alone or anti-HBc and anti-HBs. ELF, a serum
marker that combines direct markers of extracellular matrix remodeling and fibrosis, was
performed on serum stored biannually. Women with at least 3 ELF determinations and persistent
HCV RNA positivity were included.
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Results—344 women, including 132 with isolated anti-HBc and 212 with other serologic
findings were included. A median of 6 (IQR 5-7) biannual ELF values were available for each
woman, totaling 2119 visits. ELF increased over time from a median of 9.07 for women with
isolated anti-HBc and 9.10 for those without to 9.83 and 9.88 respectively with no difference in
degree of change or slope in the mixed effect model including age, race, CD4 count, antiretroviral
therapy (ART), drug and alcohol use. Factors independently associated with LDP were older age,
lower CD4, ART non-use and Hispanic ethnicity.

Conclusion—Isolated anti-HBc serologic status was not associated with accelerated liver disease
progression over a median of 9.5 years among HIV/HCV coinfected women.
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Introduction

Antibody to hepatitis B core antigen (anti-HBc) in the absence of hepatitis B surface antigen
(HBsAg) and hepatitis B surface antibody (anti-HBs) is a common serologic finding but the
clinical significance is uncertain 1-2. Isolated anti-HBc could represent active hepatitis B
(HBV) infection with undetectable or mutant HBsAg, resolved infection in which anti-HBs
titers are below the level defining positive, a false positive test or, least likely, the “window
period” between the resolution of HBs antigenemia and the development of anti-HBs 3-5.
The significance of each of these causes of isolated anti-HBc is quite different and clinicians
are faced with uncertainty about whether patients are susceptible to HBV, have active
disease requiring monitoring or treatment, or have resolved disease.

Isolated anti-HBc is highly prevalent in HIV infection; in large cohorts, the prevalence of
isolated anti-HBc has been found to range from 12 to 28% %-8. In Western cohorts, isolated
anti-HBc is consistently found to be associated with hepatitis C infection 3.7:9-12 and
variably associated with higher HIV RNA, lower CD4+ T-lymphocyte count (CD4 count),
and injection drug use 371013 | ong-term studies in the Women’s Interagency HIV Study
(WIHS) and the Multicenter AIDS Cohort Study (MACS) have demonstrated that in
approximately 80% of persons with isolated anti-HBc, serologic status is stable over time,
with the remainder acquiring anti-HBs and a very small proportion acquiring HBsAg 714,

The HIV literature has numerous studies reporting the prevalence of HB viremia in persons
with isolated anti-HBc. These studies are mostly cross-sectional and report low rates of
detectable HB viremia, less than 5%, (though one outlier found that 89% of persons
eventually demonstrated detectable viremia with repeated measures®)3:8:15.16 | the WIHS,
for example, we found only eight (2%) of 400 HIV-infected women with isolated anti-HBc
had detectable HB viremia 16. In contrast, it is clear from the liver transplant literature that a
substantial proportion of those with anti-HBc have replication capable virus largely due to
covalently closed circular DNA (cccDNA) in the nuclei of hepatocytes. In two large
transplant series, the rates of de novo HBV infection were 58 and 66% when HBV naive
recipients received livers from anti-HBc positive donors without prophylaxis 17:18, Whether
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occult replication capable virus is present in the majority of HIV-infected persons with
isolated anti-HBc is unknown.

In the face of the demonstrated persistence of isolated anti-HBc over time in HIV-infected
persons and the uncertainty over its clinical significance, we sought to determine if the
trajectory of liver disease progression in HIV/HCV co-infection is affected by isolated anti-
HBc status.

This manuscript describes a nested study of HIV/HCV-infected women participating in the
Women’s Interagency HIV Study (WIHS). The WIHS is a longitudinal study of HIV
infected and uninfected at-risk women that enrolled 2054 HIV-infected women and 569
uninfected women at six sites, Chicago, San Francisco Bay Area, Brooklyn and Bronx/
Manhattan, New York, Washington, DC and Los Angeles from October 1994 through
November 1995. From October 2001 through September 2002, an additional 737 HIV-
infected women and 406 uninfected women were enrolled. Informed consent was obtained
from all participants in accordance with the US Department of Health and Human Services
(DHHS) guidelines and the institutional review boards of participating institutions. The
procedures followed were in accordance with the Helsinki Declaration of the World Medical
Association. Women are seen semiannually for interview, physical exam and collection of
blood and genital specimens. The cohort was designed to reflect the demographics of the
HIV epidemic among US women. Details of cohort recruitment, retention and demographics
are published elsewhere 1920,

Included in this study were HIV-infected women with chronic hepatitis C infection and
negative HBsAg who had three or more available measurements of the Enhanced Liver
Fibrosis (ELF) test to allow for evaluation of trends over time. We chose to study HCV co-
infected women because the majority of WIHS women with isolated anti-HBc have HCV
co-infection 1 and these women were predicted to be more likely to experience liver disease
progression during the period included in this study. The primary comparison was the degree
and timing of liver fibrosis progression between women with isolated anti-HBc and those
with other hepatitis serologic findings (including no positive HBV serologies, anti-HBs
alone and anti-HBs with anti-HBc). Active HCV was defined by HCV antibody positivity
with detectable HCV RNA at the most recent available measurement. HBV DNA was
measured once at WIHS baseline on the vast majority (400/434) of HIV-infected women
with isolated anti-HBc; women with HBV DNA at baseline were excluded.

The Enhanced Liver Fibrosis test (ELF) is a serum marker that combines direct markers of
extracellular matrix remodeling and fibrosis: tissue inhibitor of metalloproteinase-1
(TIMP-1), hyaluronic acid (HA) and propeptide type I11 collagen (PI1IINP) using highly
sensitive automated immunoassays. ELF was performed in the WIHS on stored serum every
two years on HIV/HCV coinfected women with at least 5 years of follow-up in the WIHS,
available serum from the first or second WIHS visit and varying levels of fibrosis by the
APRI and FIB-4 non-invasive markers. Because limited funds were available for ELF
measurements, the group was randomly selected from women with intermediate values of
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APRI and FIB-4 and enriched, again randomly, for women with APRI and FIB-4
representing the extremes of mild and more severe fibrosis. Overall 76% (376/499) of
HIV/HCYV infected women with 5 years of followup and available serum had serial ELF
determinations.

Cutoffs recommended by the manufacturer and independent investigators are based on liver

biopsy correlations studies; ELF levels defining cirrhosis, fibrosis and excluding fibrosis are
>11.3, 9.8 and <7.7 respectively 2122, The first visit where ELF was performed is the index
visit for this study, as opposed to the baseline visit which is entry into the main WIHS study.

Variable classifications

The outcome for analysis was liver disease progression (LDP) as indicated by ELF score on
a continuous scale and as a categorical variable with clinically significant cutoffs. The
primary explanatory variable was presence of isolated anti-HBc (yes/no) at the index visit
(first ELF visit). Other variables selected a priori for inclusion in multivariable analysis were
based on previously identified associations with liver disease progression or conceptual or
clinical relevance. These covariates included age at the index visit, race/ethnicity, CD4
count, use of and type of highly active antiretroviral therapy (HAART), any hepatitis C
treatment, alcohol use, and ever use or recent use of injection drugs. CD4 count was
analyzed as <200 vs. =200. Total number of alcoholic drinks per week was analyzed as a
continuous variable and categorically (hazardous vs non-hazardous drinking with hazardous
drinking defined as >7 drinks/week or >3 drinks on any occasion). CD4 count, HAART use,
alcohol use, and recent injection drug use were treated as time-varying for analysis. HIV
RNA was explored as a covariate in preliminary analyses and, though significantly
associated with LDP, was consistently co-linear with CD4 count and HAART use and added
little to the model, therefore we chose to use CD4 count and HAART use in the model.

Statistical Methods

Distributions of exposure variables at the index visit were compared by isolated anti-HBc
status using Pearson Chi-Square tests for categorical variables and Wilcoxon rank-sum tests
for continuous variables. Multivariable associations between the various HBV serologic
findings and ELF were assessed using mixed effects linear regression models to account for
correlation between repeated measurements on women over time. Models included random
effects for intercept and trend to allow for individual variation about the intercept and in
trajectories over time. Differences in LDP trends by isolated anti-HBc status over time were
assessed by fitting models with a group by linear time interaction term with likelihood ratio
testing to assess statistical significance. Higher order interaction terms were also explored
but were not significant. In the absence of significant interactions, models were fit without
the interaction term to estimate average group differences across all visits. Linear regression
assumptions were assessed using standard model diagnostics, including graphical
examination of normal probability and residual plots and by plotting residuals vs. predicted
values. For analysis using categorical cutpoints for LDP, Cox proportional hazards
regression was used to compare time to progression from no fibrosis to (fibrosis or cirrhosis)
and progression from no cirrhosis to cirrhosis by isolated anti-HBc status among those
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without fibrosis or cirrhosis at the index visit. Analyses were conducted using SAS software
version 9.3 (SAS Institute, Cary, NC).

Laboratory Methods

Results

Hepatitis B serologies including anti-HBs, total anti-HBc and HBsAg were performed at the
baseline WIHS visit (i.e. WIHS study entry) using Abbott Ausab enzyme immunoassay
(EIA), Abbott Corzyme EIA and Abbott Auszyme Microparticle EIA, respectively (Abbott
Laboratories, Abbott Park, IL) 23:24,

HCV infection was defined by HCV antibody and RNA positivity. Hepatitis C antibody
testing was performed at WIHS baseline using EIA 2.0 or 3.0 (Abbott Laboratories and
Ortho Diagnostics, respectively). Qualitative HCV RNA testing was performed at baseline
on HCV antibody positive women using COBAS Amplicor HCV v2.0 (Roche Diagnostics,
Branchburg, New Jersey, USA) with a lower limit of 100 1U/ml. Repeat HCV RNA testing
was performed in 2008 on the last available sample for all women with anti-HCV. Only
women who were HCV RNA positive at the most recent testing were included, thus women
who were treated for HCV and had a documented sustained viral response are not included
but women with unsuccessful HCV therapy are included.

ELF includes three direct measures of extracellular matrix components: HA, PIIINP and
TIMP-1 which were assayed on an automated IMMUNO 1 immunoanalyzer (Siemens
Medical Solutions Diagnostics Tarrytown, NY). The assays are magnetic particle separation
immunoassays. The TIMP-1 and PIIINP assays each use two monoclonal antibodies that
bind to independent binding sites on their respective antigens. The HA assay uses HA
binding protein which is isolated from bovine nasal septum. The ELF marker was analyzed
individually and the results continually refereed to a set of quality standards to ensure
accurate analysis. Tests were performed according to the manufacturer’s instructions at iQur
Limited London, UK. The performance of ELF has been reported using the area under the
receiver operating curve (AUROC) to describe its ability to detect histologically classified
mild, moderate or severe fibrosis in chronic hepatitis C liver biopsies with excellent
sensitivity and specificity 2525,

Characteristics of the Study Population

Three hundred eighty five HIV/HCV co-infected WIHS women had available ELF data. Of
these 385, 41 were excluded from further analysis: three had unknown HBV antibody status,
six had HBs antigenemia, 15 had fewer than three valid ELF measurements and 17 cleared
hepatitis C (primarily due to treatment) during the study period. The final analytic sample
consisted of 344 women with ELF measured at 2119 visits (median 6 visits, range 3-14
visits) over an average of 9.5 years of total follow-up. Of those included, 132 women had
isolated anti-HBc and 212 had other serologic patterns, including 67 with negative hepatitis
B serologies, 13 with only anti-HBs implying vaccination and 132 with anti-HBs and anti-
HBc, implying resolved natural infection. Characteristics of the women are presented in
Table 1. At the index visit, participants were median age 40 (IQR 36-44). By race/ethnicity,
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14.5% self identified as white, 63.3% black, 20.3% Hispanic, and 1.7% other races. Only
12% were on HAART at the index visit, because most of these visits were in 1995 and 1996
before widespread availability of HAART.

At the index visit, patients with isolated anti-HBc were more likely than those with other

serologic patterns to report a history of injection drug use (p<0.001). No differences were
observed at baseline for ELF, age, race/ethnicity, CD4 count, HAART use, alcohol use, or
recent injection drug use (Table 1). Over the visits studied, women with isolated anti-HBc
had fewer visits on HAART but there was no difference in median CD4 count for all visits
studied. (Table 1). Fifty seven study women received any treatment for hepatitis C during the
study period but those with sustained viral response were not included, so only women who
continued to be viremic are included in the study.

Liver Disease Progression over Time

Overall, ELF increased over time from a median of 9.07 for women with isolated anti-HBc
and 9.10 for those with other HBV serologies to 9.83 and 9.88 respectively (Figure 1) with
no difference in degree of change or slope of change by anti-HBc status in the unadjusted
model (p=0.638 and p=0.178 respectively). There was no significant difference in liver
disease progression (LDP) as defined by ELF in the mixed effects model that included age,
race, history of injection drug use at the index visit, CD4, HAART use, and alcohol use
(p=0.949) (Table 2). Factors independently associated with LDP were more elapsed time,
older age, lower CD4 and HAART non-use (p<0.001 for all). We also found a marginally
significant difference in liver disease progression for Hispanic/Latino women compared to
white women (p=0.038).

When we analyzed LDP comparing women with isolated anti-HBc to women with specific
HBYV serologic findings, we found no difference in ELF trajectory for women with isolated
anti-HBc compared with anti-HBc negative women (women with negative HBV serologies
and vaccinated women) (p=0.39). Of interest, women with anti-HBs and anti-HBc had more
rapid liver disease progression by ELF than anti-HBc negative women (p=0.029).

Progression to Cirrhosis over Time

We also analyzed the data using ELF as a categorical variable using the cutoffs above for
cirrhosis (=11.3) fibrosis (=9.8) and excluding fibrosis (<7.7). Similar to the model using
ELF as a continuous variable, using ELF as a categorical variable looking at progression
between liver fibrosis stages, we found no difference by the Cox regression model in
progression from no fibrosis to (fibrosis or cirrhosis) or progression from no cirrhosis to
cirrhosis between women with isolated anti-HBc and those with all other serologic findings
(p=0.518 and 0.225) respectively) or those with negative HBV serologies (p=0.540 and
0.525 respectively).

Effect of Antiretrovirals on Liver Disease Progression

We examined associations between antiretroviral medications with HBV activity and ELF.
However in the vast majority (961/1121) of visits during which HAART was used, the
regimen contained at least one drug with HBV activity. In multivariable models, ELF levels
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were inversely correlated with use of tenofovir, lamivudine, and emtricitabine-containing
regimens when the effect of each was examined separately but this was not different from
the effect of being on any HAART. Presented results are based on the composite HAART
use variable (any vs. none) due to similarity in direction and magnitude of that variable to
each of the individual antiretrovirals.

Discussion

We have demonstrated that, over a median of more than 9.5 years, liver disease progression
as measured by the Enhanced Liver Fibrosis marker did not differ between HIV/HCV
coinfected women with isolated anti-HBc and those with all other serologic findings or those
with negative HBV serologies. While it is clear from the transplant literature and case
reports of reactivation HBV that some cases of isolated anti-HBc represent occult HBV, our
findings are reassuring that isolated anti-HBc status is not relevant to the trajectory of liver
disease progression in the majority of cases. /-17:1827.28 Fyrther, in the era of antiretrovirals
whose antiviral spectrum includes HBV activity, the potential clinical significance of occult
HBYV infection on liver disease progression is even less important to consider.

Numerous investigators have attempted to ascertain the clinical significance of isolated anti-
HBc in HIV. However most of these investigations have centered around occult active
hepatitis B rather than liver disease progression. To our knowledge, ours is the first study to
ascertain the trajectory of liver disease progression over time among HIV-infected person
with hepatitis C and isolated anti-HBc. A cross-sectional study using the Veterans Aging
Cohort Study data found that isolated anti-HBc status among persons with anti-HCV was
associated with more advanced liver disease by APRI and FIB-4 compared to persons with
no positive HBV serologies 2°. One small study investigated liver stiffness values in HIV-
infected persons with isolated anti-HBc without a control group and found that liver stiffness
was associated with HCV infection and lipodystrophy but the investigation was unable to
shed light on the effect of isolated anti-HBc serologic status because of lack of a control
group30.

The Enhanced Liver Fibrosis marker has proved a valuable tool to non-invasively assess
liver disease progression. In our study, the marker was useful both as a continuous and as a
categorical variable to look at the effect of isolated anti-HBc on fibrosis progression.
Although hepatitis C is the most well-studied, ELF has been shown to correlate well with
fibrosis severity in other hepatic diseases including hepatitis B, fatty liver, alcoholic liver
disease and primary biliary cirrhosis 22:26:31-33 E|F has been found to correlate with
clinical outcomes as well. In 457 European patients with a variety of liver diseases and
followed for a median of 7 years after ELF determination, baseline ELF predicted all liver
outcomes (including liver-related death, manifestations of decompensated cirrhosis,
hepatocellular carcinoma and transplantation). In this study, a one point increase in ELF was
associated with a twofold increase in risk of clinical hepatic outcome across the range of
ELF scores 34, In a study of 170 patients with hepatitis B followed for a median of 41
months, the area under the receiver operating curve (AUROC) for ELF predicting liver
related outcomes was higher (though not significantly) than transient elastography or liver

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

French et al.

Page 8

biopsy 3°. In the WIHS, ELF was found to predict all cause mortality better than APRI and
FIB-4 36,

We found that markers of HIV disease status, CD4 count and HAART use were the most
potent predictors of liver disease progression. This has been demonstrated in other
longitudinal studies; control of HIV has been consistently found to slow liver disease
progression in HIV/HCV coinfection 37. Also in our model, Hispanic ethnicity was
associated with more rapid liver disease progression. Several studies in hepatitis C mono-
infected persons have noted accelerated liver disease progression. Proposed explanations for
these findings were higher prevalence of hepatic steatosis, obesity and elements of the
metabolic syndrome 3840, In the WIHS, Sarkar and colleagues demonstrated that HIV/HCV
coinfected Hispanics had a greater risk of liver-related mortality than African-Americans
and more accelerated liver disease progression by FIB-4 41, More in-depth analysis of this
observation using genetic and epidemiologic data is ongoing.

Our study should be evaluated in light of its limitations. We evaluated the significance of
isolated anti-HBc in women with HIV and HCV; given the complex interaction of these
viruses, our results may not be generalizable to all instances of isolated anti-HBc. We did
not have contemporaneous measurements of hepatitis B DNA for the timepoints where ELF
was measured. We were also unable to measure cccDNA in the hepatic parenchyma.
However, our intent was to use many longitudinal datapoints to draw clinically useful
conclusions and these measures are often not measured clinically.

Our study has many strengths, including more than 9 years of follow-up of women who
began the study period with a wide range of liver fibrosis severity and a well-characterized
and diverse cohort with the ability to control for known confounders, including drug and
alcohol use and indicators of HIV disease progression. The lack of accelerated liver disease
progression demonstrated in this longitudinal study supports the assertion that the presence
of anti-HBc does not portend a worse liver disease prognosis in HIVV/HCV coinfection.
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Figure 1. Liver Disease Progression over Time among HIV/HCV Coinfected Women by | solated
Anti-HBc Status

There was no difference in ELF change over time by isolated Anti-HBc status; p=0.178 for
the group by time interaction in the final model that included age, race, CD4<200, HAART
use, Hepatitis C treatment, hazardous alcohol use, and history of IDU + group, time, and
group x time interaction
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Table 1
Characteristics of HIV/HCV coinfected women by Hepatitis B Core Antibody Status
Isolated Anti-HBc, n (%) or Non-isolated Anti-HBc, n (%) | p.yajue3
Median (IQR) or Median (IQR)
Total women, n 132 212 -
Total study visits, median (IQR) 6 (5-7) 6 (5-7) 0.316
Total follow-up timein years, median (I1QR) 9.87 (7.28-11.61) 9.40 (7.21-11.36) 0.300
Year of index visit, median (IQR) 1996 (1995-1997) 1996 (1995-1997) 0.807
ELF at index visit, median (IQR) 9.07 (8.45-9.71) 9.10 (8.46-9.72) 0.801
ELF categories 0.577
<7.7 (no fibrosis) 7(5.3) 11(5.2)
7.7-9.7 96 (72.7) 156 (73.6)
9.8-11.2 (fibrosis) 24 (18.2) 42 (19.8)
211.3 (cirrhosis) 5(3.8) 3(1.4)
Age at index visit, median (IQR) 40 (36-44) 40 (36-43) 0.587
Race/Ethnicity 0.932
White 18 (13.6) 32 (15.1)
Black 84 (63.6) 134 (63.2)
Hispanic 27 (20.5) 43 (20.3)
Other race 3(2.3) 3(1.4)
CD4 count at index visit, median (IQR) 362 (227.5-562.5) 360 (229-530) 0.561
CD4 count, all visits (n=2098), median (IQR) 379.5 (226.5-587.5) 372 (216-558) 0.842
HAART use at index visit 12 (9.1) 29 (13.7) 0.202
Used Lamivudine 26 (23.6) 39 (20.5) 0.529
Used Emtricidabine 0(0.0) 2(0.9) 0.526
Used Tenofovir 0(0.0) 0 (0.0) —
HAART use, all visits (n=2119) 369 (45.0) 683 (52.6) 0.070
Used Lamivudine (n=2073) 352 (44.1) 574 (45.0) 0.777
Used Emtricidabine (n=2119) 36 (4.4) 71 (5.5) 0.388
Used Tenofovir (n=2119) 86 (10.5) 164 (12.6) 0.342
Hepatitis C treatment at index visit 0(0.0) 0 (0.0) —
Any treatment for Hepatitis C during study 23 (17.4) 34 (16.0) 0.737
# Drinks/week at index visit, median (IQR)Z 0(0-4.5) 0(0-2.5) 0.248
# Drinks/week, all study visits (n=2081), median (IQR)?2 0(0-1.5) 0(0-1.5) 0.512
Hazar dous alcohol use at index visit£:Z 31(24.0) 38(18.1) 0.188
Hazar dous alcohol use, all visits? (n=2082) 145 (18.1) 216 (16.9) 0.796
IDU, ever (at index visit) 128 (97.0) 174 (82.1) <0.001
IDU, recent use at index visit? 25(19.1) 33 (15.6) 0.409
IDU, recent use, all visits® (n=2090) 82(10.2) 116 (9.0) 0.408
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lTime frame for exposure is since last WIHS visit
Hazardous alcohol use was defined as > 7 drinks per week or > 3 drinks on any occasion since the last WIHS visit.

3 . . . ) . .
P-values were calculated using Pearson Chi-Square tests, Fisher’s exact tests, or Wilcoxon rank-sum tests for baseline comparisons and
generalized estimating equations with adjustment for clustering among repeated measures for comparisons across multiple visits.

Abbreviations: IQR: interquartile range; IDU: injection drug use; ELF: Enhanced Liver Fibrosis score; HAART: highly active antiretroviral therapy.
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Results from Multivariable Mixed Effects Linear Regression Models: Factors Associated with Liver Disease
Progression as Measured by Enhanced Liver Fibrosis (ELF) Score

Egtimate™ ™ 95% ClI p-value

Isolated Anti-HBc vs other serologies 0.01 -0.19, 0.20 0.949
Agein yearsat index visit (per year increase) 0.04 0.02, 0.06 <0.001
Race/Ethnicity

[Reference=White]

Black 0.05 -0.22,0.32 0.716

Hispanic 0.34 0.02, 0.65 0.038

Other race -0.15 -0.90, 0.60 0.691
CD4 <200 vs> 200 0.38 0.28,0.49 <0.001
HAART usevsnon-use -0.15 -0.24,-0.06 0.001
Any HepatitisCtreatment* -0.08 -0.28,0.11 0.410
Hazar dous alcohol use vs non-use or non-hazar dous use -0.02 -0.12, 0.09 0.746
I1DU ever vsnever 0.16 -0.13, 0.46 0.274
Follow-up timein years (per year) 0.11 0.09,0.13 <0.001

Hok

Estimate reflects mean ELF compared to the reference category for each variable and is adjusted for other variables shown. CD4 count, HAART
use, Hepatitis C treatment, and hazardous alcohol use were treated as time-varying in analysis; age, race/ethnicity, and history of injection drug use
were treated as fixed covariates using the value at the index study visit.

*
Those with sustained viral response were not included in the study

Abbreviations: IDU: injection drug use; HAART: highly active antiretroviral therapy; CI: confidence interval.
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