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Although widespread hepatitis A vaccination has dramatically decreased infection rates, a large
proportion of VA patients in traditionally high-risk groups remains susceptible to infection.

epatitis A virus (HAV) can result in acute in-

fection characterized by fatigue, nausea, jaun-

dice (yellowing of the skin) and, rarely, acute
liver failure and death.'? In the US, HAV vyearly inci-
dence (per 100,000) has decreased from 11.7 cases in
1996 to 0.4 cases in 2015, largely due to the 2006 rec-
ommendations from the Centers for Disease Control
and Prevention (CDC) that all infants receive HAV
vaccination.>*

In 2017, multiple HAV outbreaks occurred in Ari-
zona, California, Colorado, Kentucky, Michigan, and
Utah with infections concentrated among those who
were homeless, used illicit drugs (both injection and
noninjection), or had close contact with these groups
(Table 1).>" These HAV outbreaks resulted in more
than 1,000 hospitalizations and 45 reported deaths.
The true scope of the outbreaks is believed to be much
larger, given that HAV cases are under-reported.®

In response, the CDC has recommended the admin-
istration of HAV vaccine or immune globulin (IG) as
postexposure prophylaxis (PEP) to people in high-risk
groups including unvaccinated individuals exposed

to HAV within the prior 2 weeks.> While the Veter-
ans Health Administration (VHA) in the Department
of Veteran’s Affairs (VA) has not noted a significant in-
crease in the number of reported HAV infections, there
have been cases of hospitalization within the VA health
care system due to HAV in at least 2 of the outbreak
areas. The VA facilities in outbreak areas are respond-
ing by supporting county disease-control measures that
include ensuring handwashing stations and vaccina-
tions for high-risk, in-care populations and employees
in direct contact with patients at high risk for HAV.

This review provides information on HAV transmis-
sion and clinical manifestations, guidelines on the pre-
vention of HAV infection, and baseline data on current
HAV susceptibility and immunization rates in the VHA.

TRANSMISSION AND CLINICAL MANIFESTATIONS
Hepatitis A virus is primarily transmitted by ingestion
of small amounts of infected stool (ie, fecal-oral route)
via direct person-to-person contact or through expo-
sure to contaminated food or water.>!° Groups at high
risk of HAV infection include those in direct contact
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with HAV-infected individu-
als, users of injection or non-
injection drugs, men who have
sex with men (MSM), travel-
ers to high-risk countries, indi-
viduals with clotting disorders,
and those who work with non-
human primates." Individuals
who are homeless are suscep-
tible to HAV due to poor san-
itary conditions, and MSM are
at increased risk of HAV acqui-
sition via exposure to infected
stool during sexual activity.
Complications of acute HAV
infection, including fulminant
liver failure and death, are more
common among patients infected
with hepatitis B virus (HBV) or
hepatitis C virus (HCV).!213
While infection with HIV does
not independently increase the
risk of HAV acquisition, about
75% of new HIV infections in the
US are among MSM or 1V drug
users who are at increased risk of
HAV infection.'* In addition, du-

ration of HAV viremia and resulting HAV transmissibility
may be increased in HIV-infected individuals.">”

After infection, HAV remains asymptomatic (the incu-
bation period) for an average of 28 days with a range of
15 to 50 days.'®' Most children younger than 6 years re-
main asymptomatic while older children and adults typi-
cally experience symptoms including fever, fatigue, poor
appetite, abdominal pain, dark urine, clay-colored stools,
and jaundice.>**?! Symptoms typically last less than
2 months but can persist or relapse for up to 6 months in
10% to 15% of symptomatic individuals.?** Those with
HAV infection are capable of viral transmission from the
beginning of the incubation period until about a week
after jaundice appears.?* Unlike HBV and HCV, HAV does

not cause chronic infection.

Fulminant liver failure, characterized by encepha-
lopathy, jaundice, and elevated international normal-
ized ratio (INR), occurs in < 1% of HAV infections and
is more common in those with underlying liver disease
and older individuals.!>*" In one retrospective review
of fulminant liver failure from HAV infection, about

Figure 1. HAV Average Statewide Rates of Selected VA Subgroups
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Abbreviations: HAV, hepatitis A virus; HCV, hepatitis C virus; SUD, substance use disorder.
Overall HAV susceptibility rates were lowest among patients with HIV followed by homelessness, SUD, and
HCV exposure. There was wide variability in statewide HAV susceptibility rates in all subgroups.

half of the patients required liver transplantation or
died within 3 weeks of presentation.

Other than supportive care, there are no specific
treatments for acute HAV infection. However, the
CDC recommends that healthy individuals aged be-
tween 1 and 40 years with known or suspected expo-
sure to HAV within the prior 2 weeks receive 1 dose of
a single-antigen HAV vaccination. The CDC also recom-
mends that recently exposed individuals aged < 1 year or
> 40 years, or patients who are immunocompromised,
have chronic liver disease (CLD), or are allergic to HAV
vaccine or a vaccine component should receive a sin-
gle IG injection. In addition, the CDC recommends that
health care providers report all cases of acute HAV to
state and local health departments.*®

In patients with typical symptoms of acute viral hepa-
titis (eg, headache, fever, malaise, anorexia, nausea, vom-
iting, abdominal pain, and diarrhea) and either jaundice
or elevated serum aminotransferase levels, confirma-
tion of HAV infection is required with either a positive
serologic test for immunoglobulin M (IgM) anti-HAV
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Table 1. HAV Outbreaks Concentrated Among Those Who Are Homeless and Use Drugs

Jurisdiction Date Updated Cases Hospitalizations Deaths
Arizona: Maricopa County 10/7/17 17 NR 0
California: San Diego, Santa Cruz, and Los Angeles 1/12/18 688 449 21
Colorado 8/30/17 54 NR NR
Kentucky: Jefferson, Shelby, Bullitt, Hardin, Anderson, Mason, Christian, 11/21/17 31 NR 0
Madison, Fayette, McCracken, Hopkins, and Leslie counties

Michigan: Southeast region 1/24/18 715 582 24
Utah: Salt Lake County, Utah County, Bear River, Southwest region, Central 1/22/18 154 81 0
region, Tooele, Weber-Morgan

Abbreviations: HAV, hepatitis A virus; NR, not reported.

antibody or an epidemiologic link (eg, recent household
or close contact) to a person with laboratory-confirmed
HAV? Serum IgM anti-HAV antibodies are first detectable
when symptoms begin and remain detectable for about
3 to 6 months.?** Serum immunoglobulin G (IgG) anti-
HAV antibodies, which provide lifelong protection against
reinfection, appear as symptoms improve and persist in-
definitely.*'? Therefore, the presence of anti-HAV IgG
and the absence of anti-HAV IgM is indicative of immu-
nity to HAV via past infection or vaccination.

HAV PREVENTION IN THE VHA

The mainstay of HAV prevention is vaccination with
2 doses of inactivated, single-antigen hepatitis A vac-
cine or 3 doses of combination (HAV and HBV) vac-
cine.!’ Both single antigen and combination HAV
vaccines are safe in immunocompromised and pregnant
patients.*>* The HAV vaccination results in 100% anti-
HAV IgG seropositivity among healthy individuals, al-
though immunogenicity might be lower for those who
are immunocompromised or with CLD.>!#47 The VHA
recommends HAV immunization, unless contraindi-
cated, for previously unvaccinated adults who are at in-
creased risk of contracting HAV and for any other adult
who is seeking protection from HAV infection (Table
2).* Hepatitis A virus vaccination is not specifically
recommended for workers in food service, health care,
sanitation, or child care.!!

In addition to vaccination, addressing risk factors for
HAV infection and its complications could reduce the
burden of disease. For instance, recent outbreaks high-
light that homeless individuals and users of injection
and noninjection drugs are particularly vulnerable to in-

fections transmitted via fecal-oral contamination. Broad
strategies to address homelessness and related sanitation
concerns are needed to help reduce the likelihood of fu-
ture HAV outbreaks.* Specific measures to combat HAV
include providing access to clean water, adequate hy-
giene, and clean needles for people who inject drugs.'!
Hepatitis A virus can be destroyed by heating food to
> 185 °F for at least 1 minute, chlorinating contami-
nated water, or cleaning contaminated surfaces with a
solution of household bleach and water.>® Moreover, it
is important to identify and treat risk factors for com-
plications of HAV infection. This includes identifying
individuals with HCV and ensuring that they are im-
mune to HAV, given data that HCV-infected individuals
are at increased risk of fulminant hepatic failure from
HAV. 12,13

Active-duty service members have long been con-
sidered at higher risk of HAV infections due to deploy-
ments in endemic areas and exposure to contaminated
food and water.>'>* Shortly after the FDA approved HAV
vaccination in 1995, the Department of Defense (DoD)
mandated screening and HAV immunization for all in-
coming active-duty service members and those deployed
to areas of high endemicity.>> However, US veterans who
were discharged before the adoption of universal HAV
vaccination remain at increased risk for HAV infection,
particularly given the high prevalence of CLD, home-
lessness, and substance use disorder (SUD) in this co-
hort.>*>® Given the importance of HAV prevention for
high-risk individuals, an analysis was performed to de-
termine rates of HAV vaccination and testing within VA-
enrolled individuals with selected risk factors for HAV
acquisition or complications.
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METHODS

A cross-sectional analysis of veterans in VA care from
June 1, 2016 to June 1, 2017 was performed to deter-
mine national rates of HAV susceptibility among pa-
tients with HCV exposure, homelessness, SUD, or HIV
infection. The definitions of homelessness, SUD (alco-
hol, cannabis, opioid, sedatives, hallucinogens, inhal-
ants, stimulants, or tobacco), and HIV infection were
based on the presence of appropriate ICD-9 or ICD-10
codes. History of HCV exposure was based on a posi-
tive HCV antibody test. Presence of HAV vaccination
was determined based on CPT codes for administration
of the single-antigen HAV vaccination or combination
HAV/HBYV vaccination.

While HIV infection is not independently consid-
ered an indication for HAV vaccination, the authors in-
cluded this group given its high proportion of patients
with other risk factors, including MSM and IV drug
use. All data were obtained from the VA Corporate Data
Warehouse (CDW), a comprehensive national reposi-
tory of all laboratory, diagnosis, and prescription results
(including vaccines) within the VHA since 1999.

Hepatitis A virus nonsusceptibility was defined as
(1) documented receipt of HAV vaccination within the
VHA; (2) anti-HAV IgG antibody testing within the
VHA; or (3) active-duty service after October 1997. It
was considered likely that patients who received HAV
testing either showed evidence of HAV immunity (eg,
positive anti-HAV IgG) or were anti-HAV IgG negative
and subsequently immunized. Therefore, patients with
anti-HAV IgG antibody testing were counted presump-
tively as nonsusceptible. The DoD implemented a uni-
versal HAV vaccination policy in 1995, therefore, 1997
was chosen as a time at which the military’s universal
HAV vaccination campaign was likely to have achieved
near 100% vaccination coverage of active-duty military.

RESULTS
The cohort included 5,896,451 patients in VA care, in-
cluding 381,628 (6.5%) who were homeless, 455,344
(7.7%) with SUD, 225,889 (3.8%) with a lifetime his-
tory of positive HCV antibody (indicating past HCV
exposure), and 29,166 (0.5%) with HIV infection. Na-
tional rates of HAV susceptibility were lowest among
patients with HIV (mean 21.8%, facility range 0%-
56.5%) followed by SUD (mean 47.4%, facility range
3.8%-70.4%), homelessness (mean 48.4%, facility range
5.9%-69.3%), and HCV exposure (mean 48.9%, facility
range 30.5%-71.6%) (Table 3).

There was wide geographic variability in rates of
HAV susceptibility (Figure 1). When limiting the anal-

HEPATITIS A PREVENTION

Table 2. VHA HAV Immunization Guidelines

The Veterans Health Administration recommends HAV immuniza-
tion (unless contraindicated) for previously unvaccinated adults who
are at increased risk of contracting HAV infection and for any other
adult who is seeking protection from HAV infection. High risk groups
include:

* Persons traveling to or working in countries that have high or in-
termediate endemicity of infection

* Men who have sex with men
¢ Users of infection or noninjection illicit drugs

* Persons with chronic liver disease (includes individuals with HBV
infection, HCV infection, cirrhosis, liver fibrosis, clinical signs con-
sistent with chronic liver disease, awaiting liver transplantation, or
post-liver transplantation)

* Persons with clotting factor disorders

* Persons who work with HAV-infected primates or with HAV in a
research laboratory setting

¢ Unimmunized persons who previously had HAV infection?

Abbreviations: HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis
C virus; VHA, Veterans Health Administration.

aSince these individuals may not be immune to HAV, it is recommended that
they be given the first dose in the 2-dose series, tested for HAV antibodies
during the same visit, and be given a second dose of HAV vaccine if they
are found to be nonimmune.

ysis to patients with confirmed vaccination within the
VHA or active duty military service after October 1997,
VA facilities in states with active outbreaks had a mean
HAV vaccination rate of 38.1% (range 31.5%-44.3%)
among patients who were homeless and 42.0% (range
33.8%-49.0%) among patients with SUD.

DISCUSSION

Widespread HAV vaccination has decreased the inci-
dence of HAV infection in the US dramatically. Never-
theless, recent outbreaks demonstrate that substantial
population susceptibility and associated risk for HAV-
related morbidity and mortality remains, particularly in
high-risk populations. Although the VHA has not expe-
rienced a significant increase in acute HAV infections to
date, this cross-sectional analysis highlights that a large
proportion of VA patients in traditionally high-risk
groups remain susceptible to HAV infection.

Strengths

Strengths of this analysis include a current reflection
of HAV susceptibility within the national VHA, thus
informing HAV testing and vaccination strategies.
This study also involves a very large cohort, which is
possible because the VHA is the largest integrated
healthcare system in the US. Lastly, because the VHA
uses electronic medical records, there was nearly
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Table 3. Hepatitis A Vaccination and Testing Among US Veterans Within High-Risk Subgroups?®

Vaccinated, % | Tested, % Active Duty After 9/1997, % HAV Tested/Vaccinated, % HAV Susceptible, mean, %
Homeless 245 18.5 22.3 51.6 48.4
SUD 24.8 19.7 22.1 52.6 47.4
HCV Ab+ 28.2 32.2 13.2 55.7 443
HIV 48.8 48.9 18.6 78.2 21.8

Abbreviations: HAV, hepatitis A virus; HCV Ab+, hepatitis C virus antibody positive; SUD, substance use disorder.
aDerived from analysis of VA Corporate Data Warehouse data; rates of HAV susceptibility based on rates of HAV vaccination, testing, and recent active-duty
service among patients with homelessness, SUD, HCV antibody positivity, and HIV infection in the national VHA.

complete capture of HAV vaccinations and testing ob-
tained through the VHA.

Limitations

This cross-sectional analysis has several potential limi-
tations. First, findings may not be generalizable outside
the VHA. In addition, determination of homelessness,
substance abuse, and HIV infection were based on ICD-9
and ICD-10 codes, which have been used in previous
studies but may be subject to misclassification. The au-
thors deliberately included all patients with positive
HCV antibody testing to include those with current or
prior risk factors for HAV acquisition. This population
does not reflect patients with HCV viremia who received
HAV testing or vaccination. Lastly, misattribution of HAV
susceptibility could have occurred if patients with neg-
ative HAV IgG results were not vaccinated or if patients
previously received HAV vaccination outside the VHA.

CONCLUSION

To mitigate the risk of future HAV outbreaks, continued
efforts should be made to increase vaccination among
high-risk groups, improve awareness of additional preven-
tion measures, and address risk factors for HAV acquisi-
tion, particularly in areas with active outbreaks. Further
study is suggested to identify geographic areas with large
caseloads of at-risk patients and to highlight best practices
utilized by VHA facilities that achieved high vaccine cov-
erage rates. Recommended approaches likely will need
to include efforts to improve hygiene and reduce risks for
HAV exposure associated with SUD and homelessness.
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