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Abstract

AIM: To examine trends in and correlates of liver dis-
ease and viral hepatitis in an human immunodeficiency
virus (HIV)-infected cohort.

METHODS: The multi-site adult/adolescent spectrum
of HIV-related diseases (ASD) followed 29490 HIV-
infected individuals receiving medical care in 11 U.S.
metropolitan areas for an average of 2.4 years, and a
total of 69487 person-years, between 1998 and 2004.
ASD collected data on the presentation, treatment,
and outcomes of HIV, including liver disease, hepatitis
screening, and hepatitis diagnoses.

RESULTS: Incident liver disease, chronic hepatitis B
virus (HBV), and hepatitis C virus (HCV) were diagnosed
in 0.9, 1.8, and 4.7 per 100 person-years. HBV and HCV
screening increased from fewer than 20% to over 60%
during this period of observation (P < 0.001). Deaths
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occurred in 57% of those diagnosed with liver disease
relative to 15% overall (P < 0.001). Overall 10% of
deaths occurred among individuals with a diagnosis of
liver disease. Despite care guidelines promoting screen-
ing and vaccination for HBV and screening for HCV,
screening and vaccination were not universally conduct-
ed or, if conducted, not documented.

CONCLUSION: Due to high rates of incident liver dis-
ease, viral hepatitis screening, vaccination, and treatment
among HIV-infected individuals should be a priority.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

As highly active antiretroviral therapy (HAART) has im-
proved the health of people living with human immu-
nodeficiency virus (HIV), acquired immure deficiency
syndrome (AIDS)-related morbidity and mortality have
decreased and mortality from other illnesses, including
hepatitis and liver disease, has grown" . Among HIV-
infected individuals, chronic co-infection with hepatitis B
virus (HBV) and/or hepatitis C virus (HCV) are associ-
ated with excess morbidity and mortality™*”. Liver dis-
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ease, from HBV/HCV or other etiologies, is now one of
the most frequent causes of death among HIV-infected
people®”,

Current care treatment guidelines for people living with
HIV include HBV screening, plus vaccination as indicated,
and HCV screening[gj. However, it is not known how wide-
ly these guidelines are followed, nor are there clear recom-
mendations regarding the frequency of repeat screening
following a negative test for HBV and HCV when risk of
infection remains present. Screening for HBV is particu-
latly important before initiating antiviral therapy for HIV,
because several therapeutic agents are active against both
viruses and use of these agents may cause HBV resistance
and subsequent hepatitis flares, if the provider is unaware
of HBV infection. Similarly, initiation of HBV treatment
without the protection of HAART can lead to HIV anti-
retroviral resistance.

It is also important to follow trends in HBV, HCV,
and hepatic disease diagnoses among people living with
HIV for care planning purposes, prevention, education,
and treatment of preventable and modifiable factors con-
tributing to liver disease. Although most setious liver moz-
bidity among people living with HIV is attributed to HBV
and HCV™" other factors contributing to liver morbidity
may include the HIV virus itself, HIV-induced immuno-
supptession and/or inflammation, citrhosis, hepatic carci-
noma, alcohol use, aging, injection drug use, and hepato-
toxic therapies-including some antiretroviral therapies.

To examine trends in, and factors associated with,
both incident and prevalent liver disease and hepatitis di-
agnoses and screening in a modern HAART-era cohort,
we analyzed data from a longitudinal medical record re-
view cohort study, the national adult/adolescent spectrum

of HIV-related diseases project 1998-2004.

MATERIALS AND METHODS

The adult/adolescent spectrum of HIV related diseases
(ASD) project was a multicenter medical record review
surveillance project funded by the centers for disease
control and prevention (CDC) and conducted in Atlanta,
Detroit, Seattle, Denver, Houston, Dallas, San Antonio,
Puerto Rico, New Orleans, Los Angeles, and New York
City!"", HIV-infected persons of at least 13 years of age
who attended participating clinics were eligible for inclu-
sion. ASD began data collection in 1990 and continued
until 2004. Data for this manuscript were left truncated to
start in 1998 due to protocol revisions at that time-includ-
ing the addition of hepatitis screening-which remained
in place through the project end in 2004. Medical records
of ASD enrollees were retrospectively reviewed for the
12-mo period prior to their enrollment date, and at subse-
quent six month intervals until death, relocation, or loss to
follow-up (no contact for 18 mon). Information collected
included basic demographic data, mode of exposure to
HIV, prescription of antiretrovirals and other medications,

CD4+ T-lymphocyte (CD4+) counts, HIV RNA viral

(49

Boishidongs  WIG | www.wjgnet.com

load, complete history of AIDS-defining opportunistic
illnesses (OTs)"?, other infections, selected medical and
psychosocial conditions, and behaviors of medical impor-
tance. Over 100 medical facilities participated in ASD, in-
cluding HIV specialty clinics, private practitioners’ offices,
and community clinics, both hospital-based and freestand-
ing. Men of color and women were oversampled at se-
lected sites. All data were collected by trained abstractors;
sites conducted a vatiety of quality assurance activities, in-
cluding duplicate record abstraction audits and double data
entty.

To describe the mode of HIV infection, we used four
categories: men who have sex with men (MSM), injection
drug users (IDU), individuals with both exposures (MSM-
IDU), and other, including heterosexual exposutre to an
individual with HIV infection or with a known HIV risk
and blood/blood product exposure (transfusion, blood
products to treat hemophilia, organ transplant recipient,
health care workers with needle stick exposure). For these
analyses, substance use included those with a history of
IDU as an HIV risk factor, and those with ongoing IDU,
non-injection use of illicit drugs (including cocaine and
matijuana), and problem alcohol use (defined as a diagno-
sis of alcoholism or treatment for past or current alcohol-
1sm). Cigarette smoking and other tobacco use was not
collected in the national ASD project.

HBV and HCV screening for each year was defined as
screening conducted up to and including each year indi-
viduals contributed follow-time to the project. A prior di-
agnosis of HCV or HBV was also considered indicative of
screening for each infection. To examine trends in preva-
lence over time and overall death rates, individuals with a
prior diagnosis of chronic HBV or any diagnosis of HCV
or liver disease were considered to have these conditions
in their diagnosis year and all subsequent years of follow
time. Acute and chronic HBV and HCV infection were
defined by provider diagnosis or laboratory evidence. IgM
anti-HBc was considered diagnostic of acute HBV and
IeG anti-HBc, or other characteristic antigen and antibody
combinations, distinguished chronic HBV. Age at entry
was coded as 14-29, 30-39, 40-49, 50-59, and 60 years and
greater. Nadir CD4+ was aggregated to < 200, 200-499,
and 500+ CD4+ cells/ul.. Indicator (dummy) variables
were used for mode, race/ethnicity, and nadir CD4+ cell
count with MSM, Blacks, and CD4+ = 500 cells/pL as
reference groups. Intensity of health services utilization
was measured with a grouped continuous variable of the
total number of outpatient visits (in 10 visit increments).

An aggregate variable, “liver disease”, was created and
included citrrhosis (both alcoholic and non-alcoholic), ne-
crosis, abscess, primary liver cancers and liver failure. Liver
disease included International Classification of Diseases
9th Revision (ICD-9) codes 570 (acute and subacute ne-
crosis of liver), 571 (chronic liver disease and cirrhosis),
572 (liver abscess and sequelae of chronic liver disease),
573 (other disorders of liver), 572.3 (portal hypertension),
277.1 (o 1 antitrypsin deficiency), 456.0-456.2 (esopha-
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geal varices), 789.5 (ascites), and 275.1 (Wilson’s disease).
Esophageal varices and ascites may not be specific for liver
disease; therefore, we compared characteristics of indi-
viduals with liver disease including and excluding these ad-
ditional diagnoses, and found the populations were nearly
identical before making the decision to include these with
liver disease. HBV and/or HCV alone, when we were
able to distinguish these, were not sufficient to define liver
disease. A dichotomous variable used only through 1999
indicating liver failure was also included with liver disease.
Liver failure was defined by medical practitioner diagnoses
recorded in the medical record and supported by abnormal
liver function tests, jaundice, and/or special hepatic dietary
management. Liver neoplasms and morphology codes of
malignant and not-otherwise-specified (NOS) neoplasms
were collected.

Death rates

Follow time from 1/1/98 or start of observation until
death or censure was calculated overall and for individu-
als diagnosed with chronic HBV, HCV, or liver disease-
starting from the follow-up interval of diagnosis if after
12/31/1997. Death rates wete calculated due to any cause
and separately for deaths that may have been due to liver
disease. Deaths that may have been due to liver disease
were defined as those listing liver disease as a contributing
factor on a death certificate or individuals with a diagnosis
of liver disease during follow-up interval during in which
death occurred (thus including individuals with a new or
ongoing diagnosis of liver disease at the time of death or
within six months of death).

Statistical analyses

Demographic characteristics of individuals with chronic
HBYV, any diagnosis of HCV, and liver disease were com-
pared to individuals without these diagnoses by ” testing
(SAS version 9.1, Cary NC). Multivariate Cox proportional
hazards analyses were performed to calculate estimates
of the relative risks (proportional hazards ratio) of HCV,
chronic HBV, and liver disease (excluding those with preva-
lent diagnoses at baseline) and simultaneously adjusting for
HIV risk mode (specifically, IDU, MSM, and hemophiliac),
race/ethnicity, nadir CD4+ group (nadirs of < 200 cells/uL
and 200-499 cells/puL), age, gender, alcohol use, IDT,
antiretroviral use, intensity of health services utilization,
and year entered cohort. Ninety-five percent confidence
intervals are given for the proportional hazard ratios; in-
tervals that do not include the value “one” are considered
statistically significant. Individuals included in the multivari-
ate analyses were required to have two or more outpatient
visits documented in follow-up intervals ending in 1998 or
later to minimize the contributions of persons unlikely to
be assessed for any of the potential risk factors for liver dis-
ease (hepatitis, alcohol use, ¢#.). In the multivariate analyses
examining liver disease as an outcome, all exposures were
limited to those occurting prior to the diagnosis of liver
disease. For chronic HBV and HCV, co-variates could be
simultaneous with infection.
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RESULTS
From January 1, 1998 to June 30, 2004, 29490 individu-

als were followed for an average of 2.4 years per person,
and for a total of 69487 person-years. The proportion
of the 29490 observed each year from 1998 to 2004 was
56% in 1998, gradually declining to 42% in 2003; in 2004
(due to project end) 5% were followed. Liver disease was
diagnosed in 3% of the cohort, HCV in 19%, and chronic
HBYV in 8% (Table 1). Individuals diagnosed with HBYV,
HCV, and liver disease were mote likely to be male (P <
0.001), have a history of IDU (P < 0.001), use other illicit
drugs (P < 0.001), be diagnosed with problem alcohol
use (P < 0.001), and have more advanced HIV disease as
measured by diagnoses of AIDS, including low nadir CD4
counts (P < 0.001). Sixty-five percent of individuals diag-
nosed with HCV had a history of IDU, relative to 25%
overall. Twenty-five percent of HCV infected individuals
were current IDU (medical records documented ongoing
IDU over the course of observation) relative to 8% over-
all. Over half (57%) of individuals diagnosed with liver
disease died over the petiod of observation, compared to
a 15% overall mortality rate (P < 0.001).

Trends in hepatitis screening, HBV vaccination, and
diagnoses of HBV and HCV

Cumulatively, 38% of the cohort was documented to have
been screened for HBV and 37% had been screened for
HCV. Screening increased significantly over the seven years
(P <0.0001 Xz for trend test for HBV and HCV, Figure 1).
Repeat screenings were uncommon, even in the presence
of ongoing risk. For example, for individuals without any
documented HBV vaccination and with ongoing injection
drug use noted in their medical record, only 12% of those
followed for two or more years had two or more HBV
screenings documented.

The proportion of the cohort diagnosed with chronic
HBYV (at any time up to and including the observation year)
increased from 7% in 1998 to 8.5% in 2004 (P < 0.0001).
Similarly 9% were diagnosed with HCV in 1998, increasing
to 24% in 2004 (P < 0.0001). Over the course of follow-
up, chronic HBV was diagnosed at a rate of 1.8 per 100
person-years, and HCV was diagnosed in 4.7 per 100
person-years (Table 2). Between 1998 and 2003, vaccination
for HBV among those without a prior diagnosis of HBV
increased from 10% to 28%.

Liver disease

Among the 832 individuals diagnosed with liver disease,
262 (31%) were diagnosed with non-alcoholic (or alcohol
not specified) cirrhosis, 165 (20%) with alcoholic cirrhosis,
3% with a primary liver cancer, 3% with liver failure not
otherwise specified, (these numbers and percents include
7% with two or more of these conditions diagnosed), and
244 (29%) with other liver diseases (Table 3). Of the 832
with liver disease, 212 individuals (25% of those with liver
disease, 1% of the cohort) had a liver disease diagnosis
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Table 1 Characteristics of human immunodeficiency virus-infected individuals with chronic hepatitis B, hepatitis C, liver disease,
and overall; Adult/adolescent spectrum of human immunodeficiency virus-related diseases project, 11 U.S. metropolitan areas;

1998-2004 n (%)

Total Chronic hepatitis B Hepatitis C Liver disease
Characteristic = 29490 = 2332 = 5463 = 832!
(100%) (8%) (19%) (3%)

Gender

Male 72 84 74 78

Female 28 16 26 22
Race/Ethnicity

White non-Hispanic 25 31 24 34

Black non-Hispanic 43 49 42 34

Hispanic 19 11 22 29

Asian/Pacific Islander non-Hispanic 1 <1 1

Native American non-Hispanic <1 <1 10 1

Other/unknown 11 8 <1 2
Age (yr)

13-29 24 22 11 13

30-39 43 46 41 40

40-49 25 24 37 34

50+ 8 7 11 13
HIV transmission mode:

MSM 39 48 17 30

IDU 18 18 49 39

IDU and MSM 7 12 15 12

Other (i.e. heterosexual or blood product exposure) 16 9 9 9

Unknown 20 13 10 10
Ever prescribed HAART

Yes 66 75 67 72

No 34 25 33 28
Nadir CD4 count in cells/pL

= 500 11 6 10 5

200-499 34 30 32 22

<200 55 64 58 74
Highest viral load in copies per mL

Undetectable to 9999 28 23 25 19

10000-99999 33 33 32 32

100000-999999 33 38 E5) 42

1000000 and higher 7 7 8 7
Vital status

Alive 85 80 80 43

Died 15 20 20 57
AIDS diagnosis

Never diagnosed with AIDS 37 26 32 19

AIDS 63 74 68 81
Substance use

Alcohol use/ problem drinking 23 31 40 49

Non-IDU 29 39 44 37

Ongoing IDU 8 10 25 17

'All comparisons of clinical and demographic characteristics presented in this table between individuals with and without chronic Hepatitis B virus and with
and without liver disease are highly statistically significant (P values < 0.001); All except two comparisons between individuals with and without chronic

hepatitis C virus (HCV) are highly statistically significant (P values < 0.001). These exceptions are gender and HCV (P = 0.004) and highly active antiretrovi-

ral (HAART) and HCV (P = 0.05). MSM: Male-male sex; IDU: Injection drug use.

present at baseline (prevalent disease) and 621 individuals
(75% with liver disease, 2% of the cohort) had new or inci-
dent diagnoses over follow-up (Table 2). Between 1998 and
2004, the proportion of individuals followed each year with
a diagnosis of liver disease increased from 1.8% to 2.2%
(XZ for trend P value = 0.03, Figure 1). Overall, 496 of the
5005 people who died (9.9%) had a diagnosis of liver dis-
ease. This ranged from 8.6% to 11.0% over the seven years
of the study, with no significant trend (data not shown).
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Death rates

Table 4 presents the death rates per 1000 person-years
observed among the entire ASD cohort from 1998-2004,
and separately for people with diagnoses of liver disease,
chronic HBV, HCV, and none of these diagnoses. Death
rates ranged from 61/1000 for individuals without liver
disease, HCV, and chronic HBV diagnoses to 74/1000 for
people diagnosed with HCV. About 1% of overall deaths
may have been due to liver disease among the entire co-
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Figure 1 Screening and prevalence rates for hepatitis B and hepatitis C, liver disease prevalence, and hepatitis B vaccinations among human immunode-
ficiency virus-infected individuals; Adult/adolescent Spectrum of human immunodeficiency virus disease project, 11 U.S. metropolitan areas; 1998-2004.

HCV: Hepatitis C virus; HBV: Hepatitis B virus.

Table 2 Chronic and acute hepatitis B, hepatitis C, and liver
disease prevalence versus incidence (and rates of disease oc-
currence) among human immunodeficiency virus-infected

individuals: Adult/adolescent spectrum of human immunode-
ficiency virus-related diseases project, 11 U.S. metropolitan
areas; 1998-2004 ()

Diagnoses Total Incident Present at baseline
(% of [rate per 100 (% of 29490)
29490) person-years (py)]
All liver disease 832 (3) 621 (0.9/100 py) 212 (1)
Chronic hepatitis B 2332 (8) 1212 (1.8/100 py) 1120 (4)
Hepatitis C 5463 (19) 3129 (4.7/100 py) 2334 (8)
Acute hepatitis B 862 (3) 575 (0.8/100 py) 287 (1)

Table 4 Overall death rates and deaths potentially due to
liver disease among individuals with chronic hepatitis B,
hepatitis C, and liver disease diagnoses among human immu-

nodeficiency virus-infected individuals followed by the Adult/
adolescent spectrum of human immunodeficiency virus-related
diseases project, 11 U.S. metropolitan areas; 1998-2004

Diagnoses Number  Overall death Potential liver disease
of rate [Per 1000 death rate [(Per 1000
deaths person-years (py)] person-years py)]’'

Entire cohort 4461 64.2 29

Liver disease 475 73.0 31.0

HCV 1073 744 7.0

Chronic hepatitis B~ 455 68.9 6.4

No HCV, no 3099 61.4 13

chronic HBV

'A potential liver disease death was a death where liver disease was includ-
ed as a contributing factor on a death certificate or a death occurring within
approximately six months of a new or ongoing diagnosis of liver disease.
HCV: Hepatitis C virus; HBV: Hepatitis B virus.

hort. Among those with HCV or chronic HBV, about 2%
of deaths may have been due to liver disease (defined as
liver disease as a contributing illness on a death certificate
or as a new or ongoing diagnosis within six months of
death). Death rates potentially attributable to liver disease
ranged from 3/1000 for the entire cohort to 31/1000
among those with a prior diagnosis of liver disease.
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Table 3 Types of liver disease diagnosed among human im-
munodeficiency virus-infected individuals. Adult/adolescent

spectrum of human immunodeficiency virus-related diseases
project, 11 U.S. metropolitan areas; 1998-2004 7 (%)

Liver diseases diagnosed Not exclusive categories

All liver disease 832 (100)
All cirrhosis 389 (47)
Non-alcoholic cirrhosis 262 (31)
Alcoholic cirrhosis 165 (20)
Both 38 (5)
Other alcoholic liver disease excluding 39 (5)
cirrhosis

Liver cancer 25 (3)
Liver failure (not otherwise specified) 22 (3)
Other liver diseases 244 (29)

Overlapping diagnoses and death rates

Figure 2 presents the cumulative number and proportions
of individuals with HCV, HBV, liver disease, overlapping
diagnoses, and none of these three conditions. Cumulative
death rate per 100 persons and 95% confidence intervals
for HCV, HBV, liver disease, and ovetlapping diagnoses
are presented in Figure 3. Death rates were similar for
individuals with only HBV and only HCV, but increased
with dual HBV & HCV infection. The highest death rates
occurred among individuals with liver disease regardless
of HBV, HCV, and dual HBV/HCV infection status.

Multivariate analyses

Correlates of incident liver disease were examined by pro-
portional hazards regression among 29279 individuals
(excluding the 212 with prevalent disease; Table 2). All
demographic and clinical characteristics from Table 1 were
included as covatiates with the exception of AIDS as it was
redundant with AIDS-defining CD4+ cell count categories.
We also adjusted for intensity of health services utilization
and year of enrollment. IDU and hemophiliacs had more
than double the risk of liver disease relative to those with-
out these risk factors (Table 5). Relative to Blacks, all other
racial/ethnic groups had a two to three-fold higher risks of
a liver disease diagnosis. Risk of liver disease also increased
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HCV (19%)

4417 (15%)

Chronic

0,
HBV (8%) Liver
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No liver disease, HCV, or chronic HBV n = 22 075 (75%)

Figure 2 Cumulative prevalence of hepatitis C virus, chronic hepatitis B
virus , liver disease, and overlapping diagnoses among 29490 individuals;
Adult/adolescent Spectrum of human immunodeficiency virus-related
Diseases Project, 11 U.S. metropolitan areas; 1998-2004. HCV: Hepatitis C
virus; HBV: Hepatitis B virus.
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Figure 3 Cumulative death rate per 100 persons and 95% CI for hepatitis C
virus , chronic hepatitis B virus , liver disease , and overlapping diagnoses
among 29490 individuals; Adult/adolescent spectrum of human immunode-
ficiency virus-related diseases project, 11 U.S. HCV: Hepatitis C virus; HBV:
Hepatitis B virus; LD: Liver disease.

Proportional hazards ratio'-an estimate of relative risk (95% CI)

Characteristic Liver disease Chronic HBV HCV
Male gender 1.2 (1.0-1.5) 1.7 (1.4-2.0) 1.3 (1.1-1.4)
White non-hispanic 1.9 (1.6-2.3) 1.0 (0.9-1.1) 1.3 (1.1-1.4)
Hispanic 2.2(1.8-2.7) 0.7 (0.6-0.8) 1.4 (1.3-1.4)
Asian/ pacific islander non-hispanic 2.3 (1.1-5.0) 1.0 (0.5-1.8) 1.0 (0.6-1.7)
Native American non-Hispanic 3.1 (1.5-6.3) 0.3 (0.1-1.3) 1.4 (0.9-2.1)
Each increase in decade of age relative to 1.4 (1.3-1.5) 1.0 (1.9-1.1) 1.3 (1.2-1.3)
those 13-29 yr

MSM 0.9 (0.7-1.1) 1.4 (1.2-1.7) 0.7 (0.7-0.8)
IDU 2.2 (1.8-2.6) 1.2 (1.1-1.4) 4.7 (4.4-5.1)
Hemophiliac 2.6 (1.0-6.5) 0.9 (0.3-2.8) 7.0 (4.8-10.2)
HAART 1.0 (0.8-1.2) 0.1 (0.1-0.2) 0.4 (0.4-0.4)
CD4 < 200 cells/microliter 1.8 (1.2-2.6) 3.9 (2.9-5.2) 1.6 (1.4-1.9)
CD4 200-499 cells/ microliter 1.0 (0.7-1.5) 2.0 (1.5-2.7) 1.3 (1.1-1.5)
Alcohol use/problem drinking 1.4 (1.1-1.6) 0.7 (0.6-0.8) 1.1 (1.0-1.2)
Chronic HBV 1.4 (1.1-1.7) N/A 1.3 (1.1-1.4)
HCV 1.6 (1.3-1.9) 1.6 (1.4-1.8) N/A

'Adjusted for each factor in the model plus intensity of health services utilization (number outpatient visits in a grouped linear variable) and study entry
year. HAART: Highly active antiretroviral; CD4: CD4+ lymphocyte; N/ A indicates not applicable; HBV: Hepatitis B virus; HCV: Hepatitis C virus; MSM:

Male-male sex; IDU: Injection drug use.

with increasing age, with AIDS-defining nadir CD4+ cell
counts (< 200 cells/pL), alcohol use, and a ptior diagnosis
of HBV or HCV. Once these other factors were adjusted
for, neither HAART in aggregate nor any specific antiretro-
virals were associated with excess tisk of liver disease.
Correlates of chronic HBV and HCV diagnoses were
also examined by multivariate proportional hazards regres-
sion analyses, excluding those with prevalent chronic HBV
(n = 1120) and HCV (# = 2334), respectively. IDU and
hemophiliacs were 4.7-fold and seven-fold more likely to
be diagnosed with HCV relative to those with other HIV
risk factors. Men, Whites, Latinos, and those co-infected
with HBV were all more likely to be diagnosed with HCV.

(4 9
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HCV risk also increased with age among individuals 30
years of age and older relative to those less than 30 years
of age. Factors associated with chronic HBV diagnosis
include male gender, MSM, IDU, lower CD4+ cell count
nadit, alcohol use, and co-infection with HCV.

Liver cancers

There were 25 diagnoses of liver cancer in the cohort. All
of these patients were documented to have died, exclud-
ing three individuals lost to follow-up. Fifteen of the 25
had hepatocellular carcinoma, four had other specified
morphologies (one diagnosis each of sarcoma, hepato-
blastoma, lymphoma, and giant cell type), and six were
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unspecified. Of the 25, 13 were diagnosed with HCV and
10 with chronic HBV (this includes two diagnosed with
both). Of the four diagnosed with neither virus, none had
evidence of HBV or HCV screening documented in their
medical chart.

DISCUSSION

We found that chronic HBV, HCV, and liver disease were
frequent diagnoses among HIV-infected people followed
in the ASD project from 1998 to 2004. Roughly one
person out of a hundred people followed for a year was
diagnosed with liver disease, two per 100 followed for a
year were diagnosed with chronic HBV, and five out of
a hundred were diagnosed with HCV. We observed rela-
tively low rates of HBV and HCV screening, especially
in earlier years of observation, despite consistent recom-
mendations that all HIV-infected patients be screened
for both infections in the guidelines for the treatment of
HIV and prevention of opportunistic illness (including
screening of HBV prior to administration of vaccine)
covering 1998-2004", Fortunately, over the observation
petiod, increasing proportions of individuals were screened
for HBV and HCV. Diagnoses of HBV and HCV also
increased over the seven years of the study. Among indi-
viduals who died, liver disease was present at any point in
neatly 10%, and liver disease was listed as a contributing
factor or as a new or ongoing diagnosis within six months
of death in 1% of deaths. The overall prevalence of liver
disease was about 1% each year-this increased only slightly
over the seven years. As expected, IDU was associated
with all three outcomes examined by multivatiate analyses
(chronic HBV, HCV, and liver disease). Hemophilia, and
thus an exposure to unscreened blood products, was most
strongly associated with HCV, and alcohol use was associ-
ated with liver disease.

Other researchers have found high rates of liver dis-
cases and viral hepatitis among HIV-infected persons,
especially HIV-infected hemophiliacs and injection drug
users. The prevalence of HBV and HCV infection varies
within HIV-infected cohorts largely due to the underlying
prevalence of these infections in the general populations
from which the cohorts are drawn and the proportion of
IDU included. Relative to the 8% with chronic HBV and
the 19% with HCV in our cohort, a New York City HIV
clinic following 5639 people living with HIV from 1999
until 2007, found that 4% were HBV-infected and 25%
were HCV infected"¥, The HIV Outpatient Survey (HOPS)
conducted at 10 facilities in eight U.S. cities followed 7618
HIV-infected individuals 1996-2007 and found a 24%
prevalence of HCV™". Ina serological study of incarcerat-
ed individuals in three U.S. cities, of those who were HIV-
infected, 38% were co-infected with HCV and 8% were
HBsAg positive[1 o

The D:A:D Study followed 23441 individuals on three
continents between 1999 and 2004, finding a 23% preva-
lence of HCV and a 7% prevalence of active HBV!'", In
this study, HCV was associated with a seven-fold excess
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risk of liver-related deaths (e.g. hepatocellular carcinoma,
end stage liver disease, or hepatic failure) and active HBV
was associated with a four-fold excess risk of liver-related
deaths. This compates to our similar finding of liver re-
lated deaths occurring over four times more frequently
among individuals infected with HCV or chronic HBV
relative to uninfected individuals. In the Swiss HIV Cohort
Study, 37% of 3111 people living with HIV were HCV-
infected; this included 92% of IDU and 7% of those with
other HIV risks"”. In this study, 9% of HCV-co-infected
individuals died relative to 4% of those without HCV. Of
the deaths among HCV-infected individuals, 16% were
possibly to definitely associated with end-stage liver disease
relative to 5% of deaths among HIV-infected individu-
als without HCV'"™. In the Multicenter Cohort Study of
MSM, about 8% of HIV-infected men followed between
1984 and 2000 were HBsAg positive, and liver-related
mortality was about seven times higher (14 deaths per 1000
person-years) among HBsAg positive men relative to HB-
sAg negative men (two deaths per 1000 person-years)!"”.

Of 755 people living with HIV evaluated following
initiation of antiretrovirals at one Italian HIV clinic, 3%
developed severe hepatotoxicity (4/100 person-yeats).
Nearly all (96%) of these patients had evidence of HCV
infection (relative to 67% without hepatotoxicity), 19%
had evidence of HBV, and 19% had a history of alcohol
abuse (relative to 7% and 13% prevalence of these diag-
noses among those without hepatotoxicity, respectively)””.
This is consistent with our finding of no excess risk of
liver disease for individuals prescribed antiretrovirals once
these other factors (HCV, HBYV, alcohol use, e#.) were
controlled for by multivariate analyses. In a Veteran’s Af-
fairs cohort with comprehensive evaluations of 299 HIV-
infected individuals over 6 mo, 27% had abnormal liver
functions and for 51% of these, no underlying cause was
established. Among the remainder, 30% had non-alcohol-
ic fatty liver disease as a diagnosis, alcohol was attributed
to 13%, chronic HBV to 9% and chronic active HCV to
5%,

Studies of HIV-infected hemophiliacs include a cohort
study of 158 HIV-infected hemophiliacs followed in the
pre- and post-HAART eras™. The predominant cause of
non-AIDS mortality in both periods was end-stage liver
disease (ESLD). Of 223 HIV-infected hemophiliacs with-
out clinical AIDS, 9% of those co-infected with HCV de-
veloped liver failure after 10-20 yearsm. In Germany, 144
HIV and HCV co-infected hemophiliacs were examined,
and the authors concluded that declining immune func-
tion may be associated with progression of liver failure™

Relative to the increase in HCV screening that we ob-
served (from 11% to 69%), the HOPS study documented
a very similar trend-HCV screening increasing from 11%
to 77% from 1996 to 2007"". However, even if patients
are screened, few receive ongoing screening despite ongo-
ing risk, fewer than half are evaluated, and a minority are
treated, reflecting the many hurdles that HIV and HCV
and HIV and HBV co-infected patients must surmount to
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be appropriately managed and treated for HBV and HCV
when indicated ™.

Although the number of liver cancers we observed was
small (# = 25), all 21 with hepatitis screening documented
were HBV or HCV-infected. Our study was not designed
to compare the occurrence of liver cancer among people
living with HIV relative to the general population, but
other researchers have found three to six fold excess risk
of liver cancer associated with HIV infection” .

Limitations of our analyses included that the data were
collected solely by medical record review. Collecting data
by chart review rather than targeted medical examinations,
may have introduced errors. Exposures and diagnoses
may have been missed, especially if an individual sought
medical care at facilities other than those included in ASD.
Other diseases recorded may have been in error, such as
mistaking a “rule out” diagnosis with a true diagnosis.
Further, the use of ICD-9 codes to define liver disease
likely resulted in some losses of sensitivity and specificity
(for example, including a code such as 571.4-chronic hep-
atitis-which might have included viral hepatitis infections
without any known liver damage). Similarly ICD-9 code
571 includes both fatty liver and nonalcoholic steatohepa-
titis (NASH), which could not be distinguished from each
other without additional information. Information on per-
formance of liver biopsy was not collected, and biopsies
were not likely to have been frequently performed, leaving
us to rely upon broad clinical diagnoses rather than his-
tological diagnoses. HBV and HCV were particularly dif-
ficult diagnoses to ascertain through chart review because
of under-diagnosis-especially of asymptomatic infections,
false negative screening tests due to low or transient an-
tibody production®”"] and abstractor (and practitioner)
confusion regarding distinguishing markers of acute,
chronic, and chronic active or chronically persistent infec-
tion. Observed trends in HBV and HCV diagnoses could
have been caused by increases in screening, not increases
in incidence and prevalence. Some known predisposing
conditions of certain liver disease (such as obesity) were
not routinely collected. Deaths and causes of death may
have been under-ascertained as well, as some ASD sites
linked to core surveillance and national death index data
and others did not. Finally, although ASD data collec-
tion ended in 2004, we believe there have been no major
changes in hepatitis screening, HBV vaccination, or liver
disease trends among HIV-infected individuals and that
our findings remain highly relevant today.

Despite its limitations, ASD provided a large single
cohort in a contemporary HAART era, collected with a
consistent protocol and including a wealth of data on the
screening and diagnosis HBV and HCV and liver disease
and mortality as outcomes. Although HIV case reporting
was not required throughout the US. during the period
of our study, the socio-demographic characteristics (age,
gender, race-ethnicity, and HIV risk category) of 38398
newly diagnosed HIV cases in 2004 for the 34 states and
five dependent areas, with name-based reporting at that
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time, were highly similar to the characteristics of ASD,
suggesting ASD was largely representative of national
HIV cases at this time"™.

In conclusion, patients with HIV and liver disease had
a much higher mortality compared to those with HIV
without a liver disease diagnosis. Although HBV vaccina-
tion rates have improved and screening rates for HBV
and HCV have climbed steadily, they are still inadequate,
and efforts are needed to improve vaccination and screen-
ing rates. The high rates of incident HCV (5/100 person-
years) indicate that individuals at risk should be screened
and while remaining at risk, re-screened on a regular basis.
Similarly, a sizable HBV incidence (2/100 petrson-years)
supports improved screening and vaccination™. Further
studies are needed to determine the optimal frequency of
repeated HCV screening among those with ongoing risk,
as well as a frequency to re-visit HBV vaccination among
unvaccinated individuals. Until better data are available,
annual screenings for HCV and HBV vaccination discus-
sions are suggested. Treatment of HBV and HCV should
be considered for all HIV co-infected individuals.

COMMENTS

Background

Despite widespread availability of antiretroviral treatment in the U.S., over
17000 people living with human immunodeficiency virus (HIV) are estimated
to die each year. Although increasing, the median age at death among HIV-
infected people was 46 years in 2006, indicating most HIV deaths occur among
relatively young individuals. Hepatitis and liver disease are major causes of pre-
mature death among people living with HIV. The authors conducted this review
of liver disease and hepatitis screening and diagnoses to describe preventive
care and the impact of these conditions among HIV-infected individuals receiv-
ing medical care in the U.S.

Research frontiers

In this report, the authors examined hepatitis and other hepatic diseases in a
dynamic medical record review cohort of over 29000 HIV-infected people. The
authors found, over the study period of 1998 to 2004, improvements in hepatitis
screening and hepatitis B vaccination, but the authors also saw there was much
room for improvement in screening and vaccination coverage. On average,
among 100 HIV-infected people followed for a year one person had a diagnosis
of acute hepatitis B infection, two were diagnosed with chronic hepatitis B, five
were diagnosed with hepatitis C, and one person with liver disease. Fewer than
one-third (28% in 2003) of those without a documented diagnosis of hepatitis B
had evidence of any hepatitis B vaccination.

Innovations and breakthroughs

The authors examined hematological diagnoses and risk factors in nearly
30000 HIV infected individuals from a broad range of HIV risk groups and
geographic locations within the U.S. Among other findings, the authors saw el-
evated death rates among people with chronic hepatitis B, hepatitis C, and liver
disease, but mortality rates were elevated the most among individuals with liver
disease, with or without chronic hepatitis B and hepatitis C. When the authors
conducted a multivariate analysis, the authors saw that Blacks were at lower
risk of liver disease than individuals with other racial/ethnic identities, older in-
dividuals, injection drug users, alcoholics/problem drinkers, and individuals with
AIDS all had increased risks of liver disease. Antiretroviral use was not associ-
ated with liver disease.

Applications

The authors’ results highlight a need for improved hepatitis screening and vac-
cination. All HIV-infected individuals should be screened for hepatitis and, if at
risk, vaccinated for hepatitis B. Uninfected individuals should be counseled in
hepatitis risk reduction strategies, and individuals with chronic hepatitis infec-
tions should be assessed for treatment. It is likely that the authors’ estimates
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for hepatitis screening and vaccination are low, and that documentation of prior
screening and vaccinations may have been missed, for example if they oc-
curred at medical facilities not participating in ASD.

Peer review

A series of experiments are well-planned and well-performed and this manu-
script is well written.
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