
U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Recommendations and Reports / Vol. 69 / No. 5 July 3, 2020 

Prevention of Hepatitis A Virus Infection in the 
United States: Recommendations of the Advisory 

Committee on Immunization Practices, 2020

hxv5
Text Box
Please note: This report has been corrected. An erratum has been published.

https://www.cdc.gov/mmwr/volumes/69/rr/rr6905a1.htm?s_cid=rr6905a1_w
https://www.cdc.gov/mmwr/volumes/70/wr/mm7008a5.htm?s_cid=mm7008a5_w


Recommendations and Reports

The MMWR series of publications is published by the Center for Surveillance, Epidemiology, and Laboratory Services, Centers for Disease Control and Prevention (CDC), 
U.S. Department of Health and Human Services, Atlanta, GA 30329-4027.
Suggested citation: [Author names; first three, then et al., if more than six.] [Title]. MMWR Recomm Rep 2020;69(No. RR-#):[inclusive page numbers].

Centers for Disease Control and Prevention
Robert R. Redfield, MD, Director

Anne Schuchat, MD, Principal Deputy Director
Chesley L. Richards, MD, MPH, Deputy Director for Public Health Science and Surveillance

Rebecca Bunnell, PhD, MEd, Director, Office of Science
Arlene Greenspan, PhD, Acting Director, Office of Science Quality, Office of Science

Michael F. Iademarco, MD, MPH, Director, Center for Surveillance, Epidemiology, and Laboratory Services 

MMWR Editorial and Production Staff (Serials)
Charlotte K. Kent, PhD, MPH, Editor in Chief 

Christine G. Casey, MD, Editor
Mary Dott, MD, MPH, Online Editor

Terisa F. Rutledge, Managing Editor
David C. Johnson, Lead Technical Writer-Editor

Catherine B. Lansdowne, MS, Project Editor

Martha F. Boyd, Lead Visual Information Specialist
Maureen A. Leahy, Julia C. Martinroe, 

Stephen R. Spriggs, Tong Yang,
Visual Information Specialists

Quang M. Doan, MBA, Phyllis H. King, 
Terraye M. Starr, Moua Yang,

Information Technology Specialists
MMWR Editorial Board

Timothy F. Jones, MD, Chairman

Michelle E. Bonds, MBA
Matthew L. Boulton, MD, MPH

Carolyn Brooks, ScD, MA 
Jay C. Butler, MD 

Virginia A. Caine, MD 
 

Katherine Lyon Daniel, PhD 
Jonathan E. Fielding, MD, MPH, MBA

David W. Fleming, MD 
William E. Halperin, MD, DrPH, MPH

Jewel Mullen, MD, MPH, MPA
Jeff Niederdeppe, PhD

Patricia Quinlisk, MD, MPH 
Patrick L. Remington, MD, MPH 

Carlos Roig, MS, MA
William Schaffner, MD 

Morgan Bobb Swanson, BS

CONTENTS

Introduction ............................................................................................................1

New or Updated Recommendations .............................................................2

Methods ....................................................................................................................2

HAV Background ....................................................................................................3

Prophylaxis Against HAV Infection ............................................................... 11

Recommendations for Hepatitis A Vaccine and Immune Globulin for 

Preexposure Prophylaxis ............................................................................... 17

Future Directions ................................................................................................ 24

References  ............................................................................................................ 24

Appendix A: Provider Guidance for Preexposure Protection for 

International Travelers Aged ≥12 Months .............................................. 35

Appendix B: Provider Guidance on Risk Assessment for Hepatitis A 

Postexposure Prophylaxis ............................................................................. 36

CDC Adoption of ACIP Recommendations for MMWR 
Recommendations and Reports, MMWR Policy Notes, and 

Immunization Schedules (Child/Adolescent, Adult) 

Recommendations for routine use of vaccines in children, 
adolescents, and adults are developed by the Advisory 
Committee on Immunization Practices (ACIP). ACIP is 
chartered as a federal advisory committee to provide expert 
external advice and guidance to the Director of CDC on 
use of vaccines and related agents for the control of vaccine-
preventable diseases in the civilian population of the United 
States. Recommendations for routine use of vaccines in children 
and adolescents are harmonized to the greatest extent possible 
with recommendations made by the American Academy of 
Pediatrics (AAP), the American Academy of Family Physicians 
(AAFP), and the American College of Obstetricians and 
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Summary

Hepatitis A is a vaccine-preventable, communicable disease of the liver caused by the hepatitis A virus (HAV). The infection is 
transmitted via the fecal-oral route, usually from direct person-to-person contact or consumption of contaminated food or water. 
Hepatitis A is an acute, self-limited disease that does not result in chronic infection. HAV antibodies (immunoglobulin G [IgG] 
anti-HAV) produced in response to HAV infection persist for life and protect against reinfection; IgG anti-HAV produced after 
vaccination confer long-term immunity. This report supplants and summarizes previously published recommendations from the 
Advisory Committee on Immunization Practices (ACIP) regarding the prevention of HAV infection in the United States. ACIP 
recommends routine vaccination of children aged 12–23 months and catch-up vaccination for children and adolescents aged 
2–18 years who have not previously received hepatitis A (HepA) vaccine at any age. ACIP recommends HepA vaccination for 
adults at risk for HAV infection or severe disease from HAV infection and for adults requesting protection against HAV without 
acknowledgment of a risk factor. These recommendations also provide guidance for vaccination before travel, for postexposure 
prophylaxis, in settings providing services to adults, and during outbreaks.

Introduction
The hepatitis A virus (HAV) is transmitted via the fecal-

oral route, usually through direct person-to-person contact 
or consumption of contaminated food or water (1,2). HAV 
infection is clinically indistinguishable from other types of 
acute viral hepatitis, and the illness is usually mild and self-
limited when healthy persons are infected (1,2). Disease severity 
increases in persons who are older or immunocompromised, 
have chronic liver disease, or have other underlying health 
conditions (2–4). Infection with HAV has not been found 
to cause chronic infection, although prolonged or relapsing 
hepatitis A has been reported (5).

Recommendations for hepatitis A (HepA) vaccine were 
introduced incrementally in the United States. In 1996, the 
Advisory Committee on Immunization Practices (ACIP) 
recommended routine vaccination of children aged ≥2 years 
who lived in communities with high rates of HAV infection, 
for populations at increased risk for HAV infection or the 
adverse consequences of infection, and in outbreak settings 

(6). In 1999, ACIP expanded the recommendations to include 
routine vaccination for the following groups: 1) children 
aged ≥2 years in 11 states (Alaska, Arizona, California, Idaho, 
Nevada, New Mexico, Oklahoma, Oregon, South Dakota, 
Utah, and Washington) with average incidence rates that 
were at least twice the national average during 1987–1997 
(i.e., ≥20 cases per 100,000 population) and 2) consideration 
of routine vaccination of children aged ≥2 years in six 
states (Arkansas, Colorado, Missouri, Montana, Texas, and 
Wyoming) where average incidence rates were greater than, but 
less than twice, the national average (i.e., ≥10 but <20 cases 
per 100,000 population) (7). In 2006, ACIP recommended 
routine HepA vaccination of all children aged 12–23 months 
(8). These recommendations resulted in a 95.5% decrease 
in reported hepatitis A cases during 1996–2011 (9). Small 
increases in cases occurred in 2013 and 2016 attributed to 
foodborne outbreaks associated with contaminated food 
(10,11). Beginning in 2016, greater increases in the number of 
reported cases occurred across the United States, primarily from 
widespread outbreaks of hepatitis A from person-to-person 
transmission (12). Low adult HepA vaccination coverage 
and high population susceptibility to HAV infection allow 
outbreaks to continue to occur (13,14). This report supplants 
and summarizes previously published recommendations from 
ACIP for the prevention of HAV infection in the United States. 

mailto:nnelson@cdc.gov
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The recommendations can be used by health care providers to 
update the current practice for providing HepA vaccines for 
preexposure and postexposure prophylaxis.

New or Updated Recommendations
The following ACIP recommendations are new, updated, 

or no longer recommended:
• Vaccination of all children and adolescents aged 2–18 years 

who have not previously received HepA vaccine (i.e., children 
and adolescents are recommended for catch-up vaccination)

• Vaccination of all persons aged ≥1 year infected with 
human immunodeficiency virus (HIV)

• Vaccination of persons with chronic liver disease, including 
but not limited to persons with hepatitis B virus (HBV) 
infection, hepatitis C virus (HCV) infection, cirrhosis, 
fatty liver disease, alcoholic liver disease, autoimmune 
hepatitis, or an alanine aminotransferase (ALT) or aspartate 
aminotransferase (AST) level persistently greater than 
twice the upper limit of normal

• Vaccination of pregnant women who are identified to be 
at risk for HAV infection during pregnancy (e.g., 
international travelers, persons who use injection or 
noninjection drugs [i.e., all those who use illegal drugs], 
persons who have occupational risk for infection, persons 
who anticipate close personal contact with an international 
adoptee, or persons experiencing homelessness) or for 
having a severe outcome from HAV infection (e.g., persons 
with chronic liver disease or persons with HIV infection) 

• Vaccination during hepatitis A outbreaks of persons aged 
≥1 year who are at risk for HAV infection (e.g., persons 
who use injection or noninjection drugs [i.e., all those 
who use illegal drugs], persons experiencing homelessness, 
or MSM) or who are at risk for severe disease from HAV 
(e.g., persons with chronic liver disease or who are infected 
with HIV)

• Vaccination in settings providing services to adults in 
which a high proportion of persons have risk factors for 
HAV infection (e.g., health care settings with a focus on 
those who use injection or noninjection drugs [i.e., all 
those who use illegal drugs], group homes, and 
nonresidential day care facilities for developmentally 
disabled persons) 

• Vaccination of persons who receive blood products for 
clotting disorders (e.g., hemophilia) is no longer recommended.

New CDC clinical guidance is provided for the vaccination 
of the following: infants aged 6–11 months traveling outside 
the United States, persons aged >40 years, persons with 
immunocompromising conditions, and persons with chronic 

liver disease planning on traveling, persons with HIV infection, 
pregnant women, postexposure prophylaxis and vaccination 
during outbreaks.

Methods
ACIP’s Hepatitis Vaccines Work Group comprises professionals 

from academic medicine (pediatrics, family medicine, internal 
medicine, infectious diseases, occupational health, and preventive 
medicine), federal and state public health agencies, and medical 
societies. The work group considered previously published ACIP 
HepA vaccine recommendations, reviewed the epidemiology of 
and literature for hepatitis A, directed an economic analysis, and 
deliberated over the recommendations.

This report supplants and summarizes previously published 
ACIP recommendations for HepA vaccination of children 
and adults (8,15–17). Data used for general clarifications to 
the recommendations were summarized based on findings 
from literature searches that were completed on March 19, 
2019, and updated before publication. The literature searches 
included clinical trials and comparative studies conducted 
worldwide and published in English since 2005. Epidemiologic 
and vaccination coverage data were reviewed. All studies 
yielding pertinent information were deemed relevant for 
inclusion. The work group organized, evaluated, and discussed 
information to create the recommendations using the Evidence 
to Recommendation (EtR) Framework (https://www.cdc.
gov/vaccines/acip/recs/grade/etr.html) and Grading of 
Recommendations Assessment, Development, and Evaluation 
(GRADE) (https://www.cdc.gov/vaccines/acip/recs/grade/
table-refs.html).

The EtR framework was used to review and evaluate data on 
HepA catch-up vaccination for children and adolescents aged 
2–18 years. GRADE was not used to evaluate the evidence 
for HepA catch-up for several reasons: 1) HepA vaccine has 
been recommended for administration to children since 
1996, 2) HepA vaccine has been recommended for catch-up 
vaccination based on shared clinical decision-making since 
2006, and 3) the efficacy and safety of HepA vaccines has 
been evaluated and well-documented since 1996 (see Vaccine 
Safety). The EtR framework tables for HepA catch-up 
vaccination are available on the ACIP website (https://www.
cdc.gov/vaccines/acip/recs/grade/hep-a-catchup-etr.html).

GRADE was performed and the EtR framework was used 
to review and evaluate data on persons with HIV infection 
as a risk group for HepA vaccination, and the findings were 
presented to ACIP at the February and June 2019 meetings. 
Details on the methods used for GRADE, including the search 
protocol, databases searched, inclusion criteria, a summary of 

https://www.cdc.gov/vaccines/acip/recs/grade/etr.html
https://www.cdc.gov/vaccines/acip/recs/grade/etr.html
https://www.cdc.gov/vaccines/acip/recs/grade/table-refs.html
https://www.cdc.gov/vaccines/acip/recs/grade/table-refs.html
https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-catchup-etr.html
https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-catchup-etr.html
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the evidence, the grading of the evidence, and information on 
the additional factors considered are provided on the ACIP 
website (https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-
hiv.html), as are the EtR framework tables (https://www.cdc.
gov/vaccines/acip/recs/grade/hep-a-hiv-etr.html).

To assess vaccine safety, two post-licensure surveillance 
systems were searched for adverse events during 2005–2018. 
The Vaccine Adverse Events Reporting System (VAERS) 
(https://www.vaers.hhs.gov) is a national passive surveillance 
system, whereas the Vaccine Safety Datalink (https://www.
cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd) 
contains population-based vaccine safety studies. Vaccine 
safety hypotheses can be generated, but not assessed, through 
VAERS and are subject to limitations including reporting 
biases and inconsistent data quality (18,19). The Vaccine 
Safety Datalink can be used to assess hypotheses that arise 
from reviews of medical literature, reports to VAERS, changes 
in vaccination schedules, or the introduction of new vaccines 
(20) (see Vaccine Safety).

During May 2014–June 2019, the work group held 
31 teleconferences focused on HepA vaccine topics. Work group 
and ACIP members also reviewed and commented on a draft of 
the statement in its entirety before ACIP’s June 2019 meeting. A 
summary of work group discussions was presented to ACIP on 
June 27, 2019. At that time, ACIP members voted to approve 
a draft of the HepA vaccine recommendations, including 
the recommendation that all children and adolescents aged 
2–18 years who have not previously received HepA vaccine be 
vaccinated (i.e., children and adolescents are recommended for 
catch-up vaccination) and that all persons with HIV infection 
aged ≥1 year be vaccinated with HepA vaccine. The ACIP 
statement was modified during the subsequent review process 
at CDC to update and clarify wording in the report; however, 
substantive changes were made only to the clinical guidance on 
revaccination for persons with HIV, based on ACIP committee 
deliberations during the June 2019 meeting.

HAV Background
Hepatitis A Vaccine Coverage

Among children born during 2015–2016, coverage 
with ≥2 doses of the HepA vaccine by age 35 months was 
76.6% and with ≥1 dose by age 24 months was 84.7% (21). 
In 2017, coverage with ≥2 doses among adolescents aged 
13–17 years was 68.4% and with 1 dose was 77.2% (CDC, 
unpublished data, 2019). In 2017, coverage with ≥2 doses 
among adults aged ≥19 years was 10.9% overall, with 17.7% 
coverage among travelers and 20.8% coverage among persons 
with chronic liver disease (14).

Epidemiology
Preliminary data indicate that in 2018, approximately 12,500 

cases of hepatitis A were reported to CDC from 50 states and 
the District of Columbia (CDC, unpublished data, 2020), 
representing a substantial increase from 2017 due to widespread 
outbreaks of hepatitis A from person-to-person transmission 
(12). In 2017, a total of 3,366 cases of hepatitis A were reported 
to CDC (Figure 1) (9). The overall incidence rate of reported 
cases in 2017 was one case per 100,000 population (9). After 
adjusting for under-ascertainment and underreporting, an 
estimated 6,700 hepatitis A cases (95% confidence interval 
[CI]: 4,700–7,400) occurred in 2017 (9).

FIGURE 1. Number of reported and estimated hepatitis A cases — 
United States, 2013–2017
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Source: CDC, National Notifiable Diseases Surveillance System. Surveillance for 
viral hepatitis—United States, 2017. Atlanta, GA: CDC, US Department of Health 
and Human Services. https://www.cdc.gov/hepatitis/statistics/2017surveillance/
index.htm

https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-hiv.html
https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-hiv.html
https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-hiv-etr.html
https://www.cdc.gov/vaccines/acip/recs/grade/hep-a-hiv-etr.html
https://www.vaers.hhs.gov
https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd
https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd
https://www.cdc.gov/hepatitis/statistics/2017surveillance/index.htm
https://www.cdc.gov/hepatitis/statistics/2017surveillance/index.htm
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Rates of reported hepatitis A reached a nadir in 2014 for all 
age groups except those aged 10–19 years, for whom the nadir 
occurred in 2015. Rates increased in 2016 and 2017 among 
adults as a result of large community hepatitis A outbreaks 
with person-to-person transmission among persons who 
used drugs and persons experiencing homelessness (9,12,22). 
HAV infections during 2016–2017 also increased among 
men who have sex with men (MSM) (23) and, to a much 
lesser extent, in association with consumption of imported 
HAV-contaminated food (11).

In 2017, adults aged 30–39 years had the highest 
hepatitis A rate of all age groups (2.1 cases per 100,000 
population), and children aged ≤9 years had the lowest rate 
(0.1 cases per 100,000 population) (9). Rates of HAV infection 
remain low in children and adolescents because of routine 
childhood HepA vaccination (9). However, rates of HAV 
infection were higher among adults compared with children 
and adolescents because of low adult vaccine coverage (14) 
and higher HAV susceptibility (13). Among U.S.-born adults 
aged ≥20 years, HAV susceptibility prevalence (total antibody 
to HAV negative) was 74.1% (95% CI: 72.9%–75.3%) during 
2007–2016 (13).

The reported rates of HAV infection among males and 
females have been similar since 2003 when the rates were 
2.82 cases per 100,000 population for males and 2.43 for 
females (9). The rates decreased over time consistent with 
the national trend and remained similar; however, from 2016 
to 2017, rates increased more markedly for males (0.7 cases 
per 100,000 population in 2016 to 1.38 in 2017) than 
for females (0.55 cases per 100,000 population in 2016 to 
0.7 cases in 2017), consistent with higher rates of drug use 
among men compared with women (9,24). In 2017, the rates 
of reported hepatitis A cases were similar among all racial/
ethnic populations. The highest rate was among white, non-
Hispanics (0.98 per 100,000 population), and the lowest was 
among American Indians/Alaska Natives (0.48 per 100,000 
population) (9).

Virus Description
HAV has a single-stranded, positive-sense RNA genome that 

is approximately 7.5 kb long. The virus is a member of the 
Picornaviridae family in the Hepatovirus genus (25–28). Two 
forms of infectious virions exist (29). A naked, nonenveloped 
virion 27 nm in diameter is shed in the feces of infected 
persons, and a quasi-enveloped virion is found in the blood 
of infected persons and secreted nonlytically from infected 
cells (29).

HAV is classified into six genotypes. Genotypes I, II, and 
III circulate among humans, whereas genotypes IV, V, and 

VI infect simians (30,31). The antibody response to HepA 
vaccines is similar across genotypes (32). Only one human 
HAV serotype has been identified globally (30).

Transmission
HAV is transmitted via the fecal-oral route, usually 

from direct person-to-person contact or consumption of 
contaminated food or water (33). Children were a key 
source of HAV transmission before HepA vaccination was 
available and recommended routinely for children because the 
majority of children infected with HAV have asymptomatic or 
unrecognized infections and can shed the virus in their feces 
for months (34,35). Transmission currently occurs primarily 
among susceptible adults.

Common-source outbreaks and sporadic cases also occur 
from exposure to food or water with fecal contamination. 
Uncooked foods have been recognized as a source of outbreaks 
(36). Cooked foods also can transmit HAV if the heat level 
used in preparation is inadequate to inactivate the virus 
or if food is contaminated after cooking, which can occur 
during outbreaks associated with infected food handlers 
(36). Waterborne outbreaks of hepatitis A are infrequent 
in developed countries with well-maintained sanitation and 
water supplies (37). Depending on conditions, HAV can be 
stable in the environment for months (33,38). HAV also is 
stable when frozen (10,39–41). Heating foods at temperatures 
>185°F (>85°C) for 1 minute or disinfecting surfaces with a 
1:100 dilution of sodium hypochlorite (i.e., household bleach) 
in tap water inactivates HAV (42).

On rare occasions, HAV has been transmitted by transfusion 
of blood or blood products collected from donors during the 
viremic phase of their infection (43,44). Since 2002, nucleic 
acid amplification tests (NAATs) for the detection of HAV RNA 
have been applied to the screening of source plasma used for the 
manufacture of plasma-derived products, drastically reducing the 
transmission risk from plasma-derived products (45). 

In experimentally infected nonhuman primates, HAV has 
been detected in saliva during the incubation period (46), as 
well as in serum and stool samples. HAV also has been detected 
in human saliva (47,48); however, no studies assessing the 
transmission of HAV infection by saliva are available.

Clinical Features and Natural History
Infection in humans occurs after an average incubation period 

of 28 days (range: 15–50 days) (49,50). Symptomatic HAV 
infection is clinically indistinguishable from other types of acute 
viral hepatitis but is usually mild and self-limited, with an abrupt 
onset that can include fever, malaise, anorexia, nausea, and 
abdominal discomfort, followed within a few days to a week by 
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dark urine, pale stools, and jaundice (1). The likelihood of having 
symptoms with HAV infection is related to age. In children aged 
<6 years, 70% of infections are asymptomatic; illnesses that do 
occur are not typically accompanied by jaundice (1,51). Among 
older children and adults, infection typically is symptomatic, 
with jaundice occurring in >70% of patients (1,52). Signs and 
symptoms usually resolve within 2–3 months, with complete 
recovery within 6 months (53). However, 10%–15% of 
symptomatic persons have prolonged or relapsing hepatitis A 
lasting up to 6 months and should be considered infectious (5). 
Although relapse consists of elevated liver enzyme levels and 
detection of virus in stools, recovery from relapse is universal 
(52–54), and infection with HAV has not been found to cause 
chronic infection. Fulminant hepatic failure is rare and occurs 
in <1% of cases (2), although hepatic failure has been observed 
in a higher percentage of cases in the widespread outbreaks that 
began in 2016 (12,55).

In infected persons, HAV replicates in the liver, is excreted 
in bile, and is shed in stool. Peak transmissibility in infected 
persons occurs during the 2-week period before the onset of 
jaundice or elevation of liver enzymes, when concentration 
of virus in stool is highest (33). The concentration of virus in 
the stool decreases after jaundice appears, and most persons 
cease to be infectious 1 week after jaundice onset (33). 
Children can shed HAV for longer periods than adults, up to 
10 weeks (56) after onset of clinical illness. In one nosocomial 
outbreak, infants who were infected as neonates shed HAV 
for up to 6 months (57). Chronic shedding of HAV in feces 
does not occur typically; however, recurrent shedding occurs 
during relapses in persons with relapsing illness (54). Viremia 
occurs soon after infection and persists through the period 
of liver enzyme elevation but at concentrations several orders 
of magnitude lower than in stool (43,56–58). Prolonged 
viremia and fecal shedding of HAV for more than a month 
in immunocompetent persons and for more than a year in 
immunocompromised patients has been reported in several 
studies (59,60). Prolonged viremia after organ transplantation 
also has been described (61).

Interpretation of Serologic Markers and 
Diagnosis of HAV Infection

Hepatitis A cannot be differentiated from other types of viral 
hepatitis on the basis of clinical or epidemiologic features alone. 
Diagnosis of HAV infection requires the detection of either 
immunoglobulin M (IgM) anti-HAV in serum or HAV RNA 
in serum or stool. IgM anti-HAV, a marker of acute illness, 
becomes detectable within 5–10 days of the onset of symptoms 
in the majority of persons (58,62), usually peaks within 
1 month of illness, and decreases to undetectable levels within 

6 months after infection (58,62–64) (Figure 2). However, 
positive tests for IgM anti-HAV in persons >1 year after 
infection have been reported, as have likely false-positive tests 
in persons without evidence of recent HAV infection (65–67). 
Therefore, to reduce false-positive tests, persons should only 
be tested for IgM anti-HAV if they are symptomatic and 
suspected of having HAV infection (66–68). Total anti-HAV 
or immunoglobulin G (IgG) anti-HAV testing is used in 
epidemiologic studies to measure the prevalence of previous 
infection or clinically to determine whether a person with an 
indication for preexposure prophylaxis is already immune. IgG 
anti-HAV is produced either in response to natural infection 
or after vaccination with HepA vaccine, appearing early in 
the course of infection, remaining detectable for the person’s 
lifetime, and providing lifelong protection against the disease 
(69–71). The antibody test for total anti-HAV measures both 
IgG anti-HAV and IgM anti-HAV. Although assays for the 
detection of IgG anti-HAV are available, in the absence of an 
IgG anti-HAV test, a total anti-HAV–positive sample from a 
symptomatic person should be subsequently tested for IgM 
anti-HAV to establish the acute stage of HAV infection (72). 
Persons who test positive from a total anti-HAV test and 
negative from an IgM anti-HAV test are considered immune, 
either from past infection or vaccination.

Biochemical evidence of hepatitis includes elevated levels of 
serum bilirubin and serum hepatic enzymes, including ALT, 
AST, alkaline phosphatase, and gamma-glutamyltranspeptidase. 
Elevations in AST and ALT levels usually occur 5–10 days before 
symptom onset. Serum bilirubin and aminotransferase levels 
usually return to normal by 2–3 months after illness onset (53).

Molecular epidemiologic technologies, when applied in 
combination with conventional epidemiologic methods, 
have been useful in investigating outbreaks and determining 
transmission links (32). The detection and sequencing of HAV 
RNA from water, food, and blood or stool of infected persons 
provide important information for tracing and characterizing 
HAV strains and identifying the source of water and foodborne 
hepatitis A outbreaks. HAV RNA can be detected using 
NAAT technologies in the blood and stool of the majority 
of persons during the acute phase of infection using NAAT 
technologies (73–75). HAV RNA in liver biopsies, cell cultures, 
or environmental samples can also be detected using various 
NAAT-based research methodologies (76). Growth of HAV in 
cell culture requires a long adaptation period and is associated 
with acquisition of various adaptive mutations in the viral 
genome (77,78). However, detection of serologic markers is 
sufficient for routine surveillance.
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FIGURE 2. Immunologic and clinical events associated with hepatitis A virus infection and recovery

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Week

Clinical illness

ALT

IgM

IgG

HAV in stool

Infection

Viremia

Re
sp

on
se

 to
 H

AV
 in

fe
ct

io
n

Source: CDC. Diagnosis and management of foodborne illnesses. MMWR Recomm Rep 2004;53(No. RR-4).
Abbreviations: ALT = alanine aminotransferase; HAV = hepatitis A virus; IgG = immunoglobulin G; IgM = immunoglobulin M.

Adults at Risk for HAV Infection or for 
Severe Disease from HAV

International Travelers
Unvaccinated persons from developed countries who travel to 

countries that have high or intermediate hepatitis A endemicity 
have a substantial risk for acquiring hepatitis A (9,79). 
Endemicity is related to the age at midpoint of population 
immunity (AMPI) (Figure 3); as the AMPI increases, the 
endemicity level of hepatitis A generally decreases (80). 
However, determining global HAV endemicity is complex, 
and limited data are available on subpopulation variation of 
anti-HAV seroprevalence within regions (80,81). Travelers 
at risk include tourists, nonimmune immigrants and their 
children returning to their country of origin to visit friends 
or relatives, military personnel, missionaries, and others 
who work or study abroad. Hepatitis A remains one of the 
most common vaccine-preventable diseases acquired during 
travel (82). Risk is highest for those who live in or visit rural 
areas, trek in backcountry areas, or frequently eat or drink in 

settings with poor sanitation. However, cases of travel-related 
hepatitis A can occur in travelers who have tourist itineraries, 
accommodations, and eating behaviors that are considered low 
risk. Travelers who acquire hepatitis A during their trips might 
transmit HAV to others on their return.

Men Who Have Sex with Men
Hepatitis A outbreaks among MSM have been reported 

frequently (83,84). Since 2016, multiple hepatitis A outbreaks 
have been reported among MSM linked to travel in areas 
with ongoing HAV transmission among MSM (e.g., in 
>20 European Union countries) (23,85–91). Molecular 
epidemiology shows similar HAV strains circulating among 
HAV-infected MSM, suggesting transmission chains occur in 
this population (74). ACIP has recommended routine HepA 
vaccination of MSM since 1996 (6). Despite this longstanding 
recommendation, vaccination coverage among MSM remains 
suboptimal, with vaccination coverage estimated at 25%–45% 
overall (13,92–94), although vaccination coverage might be 
higher in targeted high-risk settings (95).
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FIGURE 3. Estimated age at midpoint of population immunity* to hepatitis A, by country — 2015
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Source: Jacobsen KH. Globalization and the changing epidemiology of hepatitis A virus. Cold Spring Harb Perspect Med 2018;8:a031716.
Abbreviations: AMPI = age at midpoint of population immunity; HAV = hepatitis A virus.
* The AMPI is the youngest age at which half of the birth cohort has serologic evidence of previous exposure to HAV. As the AMPI increases (light to dark), the endemicity 

level of hepatitis A generally decreases.

Persons Who Use Injection or Noninjection Drugs
Outbreaks occur frequently among persons who use 

injection or noninjection drugs (i.e., all those who use illegal 
drugs) (12,55,96–98). Transmission among persons who use 
injection or noninjection drugs occurs via the fecal-oral route 
(resulting from poor hygiene practices or lack of adequate 
sanitation) and also might occur via the percutaneous route 
among persons who inject drugs (96,98); however, HAV RNA 
levels are several log10 units lower in serum than in feces. Since 
1996, ACIP has recommended HepA vaccination for persons 
who use injection or noninjection drugs (6). Despite this 
longstanding recommendation, HAV seropositivity remains 
low (20%–40%) in this population (13,99,100).

Persons with Occupational Risk for Exposure
Outbreaks of hepatitis A have been reported among persons 

working with nonhuman primates, including Old World and 
New World species (101,102). Primates that were infected had 
been born in the wild (103). Persons working with clinical or 
nonclinical material containing HAV in a research laboratory 
setting are considered at risk for HAV infection. 

Health care personnel are not at substantially increased risk 
for HAV infection through occupational exposure, and health 
care–associated HAV transmission is rare (see Groups and 
Settings with Low Risk for Hepatitis A) (104). Food handlers 

are also not considered at increased risk for HAV infection 
(see Groups and Settings with Low Risk for Hepatitis A)(36).

Persons Who Anticipate Close Personal Contact 
with an International Adoptee

HAV infection can occur among family members of 
international adoptees (e.g., have close personal contact) 
(16,105). The majority of children adopted from foreign 
countries by families in the United States come from countries 
where hepatitis A is of high or intermediate endemicity, which 
is related to the AMPI; as the AMPI increases, the endemicity 
level of hepatitis A generally decreases (Figure 3) (80). 
Approximately 50 cases of HAV infection have been reported 
after exposure to international adoptees (16,106–110), likely 
an underestimate because data regarding contact with an 
international adoptee is not routinely collected as part of 
national hepatitis A surveillance. The risk for HAV infection 
among close personal contacts of international adoptees 
was estimated at 106 per 100,000 household contacts of 
international adoptees within the first 60 days of their arrival 
in the United States (CDC, unpublished data, 2009). By 
comparison, according to surveillance data, the estimated rate 
of symptomatic hepatitis A in the U.S. general population in 
2009 was 0.6 cases per 100,000 population (111).
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Persons Experiencing Homelessness
A homeless person is defined as 1) a person who lacks 

housing (regardless of whether the person is a member of a 
family), including a person whose primary residence during 
the night is a supervised public or private facility (e.g., shelter) 
that provides temporary living accommodations and a person 
who is a resident in transitional housing, 2) a person without 
permanent housing who might live on the streets; or stay in 
a shelter, mission, single-room occupancy facility, abandoned 
building, vehicle, or any other unstable or nonpermanent 
situation, or 3) who is “doubled up,” a term that refers to a 
situation where persons are unable to maintain their housing 
situation and are forced to stay with a series of friends or 
extended family members. In addition, previously homeless 
persons who are to be released from a prison or a hospital 
might be considered homeless if they do not have a stable 
housing situation to which they can return. A recognition of 
the instability of a person’s living arrangements is critical to 
the definition of homelessness (112–114).

In 2017, outbreaks caused by person-to-person HAV 
transmission among persons experiencing homelessness 
signaled a shift in hepatitis A epidemiology in the United States 
(12). Persons experiencing homelessness might have difficulty 
implementing recommended nonvaccine strategies to protect 
themselves from exposure (e.g., access to clean toilet facilities, 
regular handwashing, and avoidance of crowded living 
conditions). For this reason, vaccination is the most reliable 
protection from HAV infection for persons experiencing 
homelessness. HepA vaccination of persons experiencing 
homelessness provides individual protection and increases 
herd immunity, reducing the risk for large-scale outbreaks 
from person-to-person transmission in this population (15). 
In addition, homelessness is associated with other known risk 
behaviors for HAV infection (e.g., drug use) (115).

Persons with HIV Infection
Data suggest that up to 87% of persons with HIV infection 

are susceptible (i.e., have negative total or IgG anti-HAV test 
results) to HAV infection because of lack of previous HAV 
infection, lack of receipt of HepA vaccination, or poor response 
to HepA vaccination (116–122). Persons with HIV infection 
who have underlying liver disease are at increased risk for 
severe disease from HAV infection (123,124). HAV infection 
in persons with HIV infection is prolonged and might increase 
HIV replication, potentially increasing HIV transmission, 
and can lengthen the HAV transmission period (124–132). 
Protracted hepatitis A outbreaks can occur among persons with 

HIV infection (133,134) because HAV viremia in these persons 
tends to be elevated and the hepatitis A clinical course tends to 
be prolonged compared with HIV-uninfected persons (131), 
resulting in a higher risk for HAV transmission (131,133).

HepA vaccine seroconversion rates (i.e., achieving IgG 
anti-HAV levels after vaccination that are higher than the 
correlate of protection as determined by the study) in persons 
with HIV infection range from 50% to 94% (135,136) (see 
Correlate of Protection). HepA vaccine does not increase HIV 
viral load, affect CD4 cell count, or accelerate progression to 
acquired immunodeficiency syndrome (AIDS) (137–142). 
Protection against HAV in persons with HIV infection can 
be achieved, despite lower seroconversion rates compared with 
HIV-negative persons (see Vaccine-Induced Seroprotection) 
(136,143,144). In one study among 130 persons with HIV 
infection, 85% maintained seropositivity 6–10 years after a 
2-dose vaccine series (145). Vaccination at higher CD4 counts 
is associated with better vaccine-induced immune responses 
(135,136,141,145–147).

Persons with Chronic Liver Disease
Persons with chronic liver disease are not at increased risk 

for acquiring HAV infection. However, concurrent underlying 
chronic liver disease (e.g., HBV infection, HCV infection, 
cirrhosis, fatty liver disease, alcoholic liver disease, and 
autoimmune hepatitis) has been associated with increased 
risk for fulminant hepatitis when HAV infection occurs 
(3,148–152). Among patients hospitalized for HAV infection 
in the United States during 2010–2011, the percentage 
hospitalized with any liver disease (e.g., other viral hepatitis, 
non-alcohol–related cirrhotic liver disease, alcohol-related liver 
disease, liver disease not otherwise specified, and biliary tract 
disease) was high (38.3%; 2.7 per 100,000 population) (153).

Persons Living in Group Settings for Those with 
Developmental Disabilities

Historically, HAV infection was highly endemic in 
institutions for persons with developmental disabilities (154). 
Because fewer children with developmental disabilities have 
been institutionalized and as conditions in institutions have 
improved, the incidence and prevalence of HAV infection in 
these settings have decreased (8). Persons with developmental 
disabilities who require assistance with activities of daily 
living often live in group homes or small residential facilities. 
Outbreaks have occurred in these settings and are associated 
with poor hand hygiene, wearing diapers, and living in close 
quarters (155,156).



Recommendations and Reports

MMWR / July 3, 2020 / Vol. 69 / No. 5 9US Department of Health and Human Services/Centers for Disease Control and Prevention

Persons Who Are Incarcerated
Persons with a history of using drugs or homelessness 

are overrepresented in correctional facilities and often cycle 
frequently between correctional facilities and the community 
(157,158). Ongoing drug use within incarcerated populations, 
congregate and sometimes overcrowded living conditions, and 
shared hygiene facilities can increase HAV transmission within 
jails and prisons (157).

Offering HepA vaccine in jails and prisons is an effective 
strategy to reach persons at high risk for HAV infection who 
are otherwise difficult to access in the community. Corrections-
based vaccination programs have played a role in mitigating 
communitywide outbreaks of hepatitis A in the United 
States, the United Kingdom, and Australia (96,159,160). 
These programs also have been successfully implemented to 
limit HAV transmission inside jails and prisons (159,160). 
Observational data suggest that partnerships with correctional 
staff and intensive education efforts can lead to >90% uptake 
of the first dose of a Twinrix (combined HepA and hepatitis B 
[HepB] vaccine) series within correctional facilities (161,162). 
Accelerated dosing schedules also have been used to increase the 
likelihood that multiple doses of a Twinrix vaccine series are 
administered before release from short-term incarceration (163).

Older Adults (Aged >40 Yrs)
HAV infections are usually symptomatic among adults. The 

severity of hepatitis A disease increases with age (1). Adults 
aged >40 years are more likely to be hospitalized after HAV 
infection (153).

Groups and Settings with Low Risk for 
Hepatitis A

Persons with Blood Clotting Disorders
Persons who receive blood products for clotting disorders 

(e.g., hemophilia) are no longer specifically recommended to 
receive HepA vaccine. Such persons were first recommended 
to receive HepA vaccination in 1996 (6). Previously, some 
viral inactivation processes focused only on treatment of blood 
products with solvents and detergents, which inactivated 
lipid-enveloped viruses (164) but not nonenveloped viruses 
such as HAV, resulting in a risk for infection (165). Secondary 
virus reduction steps are now common and have closed this 
gap (166–168). In addition, in the United States, >80% of 
persons with clotting disorders receive recombinant clotting 
factor concentrates, which are sterilized (e.g., pasteurization, 
heat inactivation, and filtration), eliminating the risk for HAV 
contamination (168). The risk for HAV transmission via 
transfusion of blood products among persons with clotting 

disorders is now considered the same as that among the 
general population (168), and source plasma is now screened 
for HAV (167).

Food Service Establishments and Food Handlers
HepA vaccination is not specifically recommended for 

persons who handle food in the absence of other risk factors. 
Foodborne hepatitis A outbreaks occur relatively infrequently 
in the United States; however, recent outbreaks of hepatitis A 
related to pomegranate arils (the fruit-coated seeds) imported 
from Turkey, frozen scallops imported from the Philippines, 
and frozen strawberries imported from Egypt demonstrated 
the risk for outbreaks related to foods imported from 
HAV-endemic areas (10,11,169). Contamination of food 
with HAV can happen at any point: growing, harvesting, 
processing, handling, or after cooking. Food handlers are not 
at increased risk for hepatitis A because of their occupation 
(36). Transmission of HAV from infected food handlers to 
susceptible consumers or restaurant patrons in the workplace is 
rare (36,170,171). Transmission among food handlers has not 
been common since the adoption of the universal childhood 
HepA vaccination recommendation in 2006, despite costly 
and resource-intensive investigations of HAV infections 
among food handlers. One study found that in >90% of case 
investigations of infected food handlers, only the food handler 
was infected, with no secondary cases (172). A survey of state 
health departments experiencing person-to-person hepatitis A 
outbreaks during 2016–2019 demonstrated that among almost 
23,000 hepatitis A outbreak cases reported from states, <4% 
occurred among food handlers; secondary infections among 
patrons accounted for 0.2% of outbreak cases (173). The 
risk for secondary infection from hepatitis A–infected food 
handlers to food establishment patrons in these person-to-
person hepatitis A outbreaks was <1% (173).

Child Care Centers
In the past, hepatitis A outbreaks occurred among children 

attending child care centers and employees of those centers; 
however, the outbreak frequency decreased following 
widespread adoption of universal childhood vaccination 
(9,51,174). Hepatitis A outbreaks in child care centers are 
now rare. Historically, poor hygiene among children who 
wore diapers and the staff who handled and changed diapers 
contributed to the spread of HAV infection in child care 
centers; outbreaks rarely occurred in child care centers in which 
care was provided only to children who were toilet trained 
(51,174). Because HAV infection among young children is 
typically mild or asymptomatic, child care center outbreaks 
were often only identified when adult contacts (typically 
parents) became ill (51,174).



Recommendations and Reports

10 MMWR / July 3, 2020 / Vol. 69 / No. 5 US Department of Health and Human Services/Centers for Disease Control and Prevention

Schools
HepA vaccination is recommended for all children. Before 

universal childhood vaccination, the occurrence of hepatitis A 
cases in U.S. elementary or secondary schools typically reflected 
disease acquisition in the community, and HAV transmission 
in school settings was uncommon (and remains uncommon). 
If multiple cases occur among children at a school, a common 
source of infection should be investigated (39,75).

Health Care Institutions
HepA vaccine is not routinely recommended for health 

care personnel. Health care personnel are all paid and unpaid 
persons serving in health care settings who have the potential 
for direct or indirect exposure to patients or infectious 
materials, including body substances (e.g., blood, tissue, and 
specific body fluids); contaminated medical supplies, devices, 
and equipment; contaminated environmental surfaces; or 
contaminated air (175). These personnel include but are not 
limited to emergency medical service personnel, nurses, nursing 
assistants, physicians, technicians, therapists, phlebotomists, 
pharmacists, students and trainees, contractual staff not 
employed by the health care facility, and persons in departments 
not directly involved in patient care but who could be exposed 
to infectious agents that can be transmitted in the health care 
setting (e.g., clerical, dietary, environmental services, laundry, 
security, engineering and facilities management, administrative, 
billing, and volunteer) (https://www.cdc.gov/infectioncontrol/
pdf/guidelines/infection-control-HCP-H.pdf ) (175).

Health care–associated HAV transmission is rare. In the 
past, outbreaks were observed in neonatal intensive care units 
when infants acquired infections from transfused blood and 
subsequently transmitted HAV to other infants and staff 
(57,176,177). Health care personnel are not at substantially 
increased risk for HAV infection through occupational exposure 
(104). Outbreaks of hepatitis A caused by transmission from 
adult patients to health care personnel have typically been 
associated with fecal incontinence and inadequate hand 
hygiene (61,178). However, the majority of hospitalized 
patients who have hepatitis A are admitted after onset of 
jaundice, when they are beyond the point of peak infectivity 
(179,180). Health care personnel should be encouraged to 
adhere to recommended infection control practices, standard 
precautions, and contact precautions for incontinent patients, 
including hand hygiene (181).

Workers Exposed to Sewage
HepA vaccination is not routinely recommended for persons 

handling untreated sewage. Data from serologic studies 

conducted outside the United States indicate that workers 
who had been exposed to sewage had a possible elevated risk 
for HAV infection; however, these analyses did not control 
for other risk factors (e.g., age or travel to endemic areas) 
(182–184). Published reports of three serologic surveys 
conducted among U.S. wastewater workers and appropriate 
comparison populations did not identify any substantial or 
consistent increase in the prevalence of anti-HAV among 
wastewater workers (185–187). In addition, in the United 
States, floods, which can carry raw sewage, are unlikely to cause 
outbreaks of communicable diseases, and outbreaks of HAV 
caused by flooding have not been reported (36,188).

Public Water Systems
Hepatitis A outbreaks have previously been reported among 

persons using private or community wells, swimming pools, 
or public drinking water contaminated by sewage from nearby 
septic systems (36,37,189–194). Water treatment processes 
and dilution within public water systems render HAV 
noninfectious (36). No hepatitis A outbreaks associated with 
drinking water have been reported since 2009 in the United 
States (37). Recreational water venues (e.g., spas and swimming 
pools) that are adequately treated and are not contaminated 
(e.g., by sewage or children in diapers) are unlikely to pose a 
risk for hepatitis A outbreaks (36,192). 

Outbreaks
Most cases of hepatitis A in the United States result from 

person-to-person transmission during communitywide 
outbreaks (195,196). Since 2016, communitywide outbreaks 
have occurred predominantly among adults with specific risk 
factors (e.g., persons who use drugs, persons experiencing 
homelessness, and MSM) (12). However, common-source 
outbreaks from contaminated food occur as well. Foods that 
have been implicated in multiple hepatitis A outbreaks (e.g., 
lettuce, green onions, strawberries, raspberries, and pomegranate 
arils) have typically been eaten raw (10,39,169,197–200). For 
example, a large outbreak (approximately 600 infected) at a 
single restaurant was associated with imported green onions 
(199,200). Shellfish-associated outbreaks have occurred after 
consumption of raw or partially cooked oysters, clams, scallops, 
or mussels harvested from contaminated waters (11,201). 
Contaminated food outbreaks continue to occur and remain 
a risk (e.g., a multistate outbreak linked to frozen strawberries 
and a Hawaii outbreak linked to frozen scallops eaten raw, both 
occurring in 2016) (11,169).

https://www.cdc.gov/infectioncontrol/pdf/guidelines/infection-control-HCP-H.pdf
https://www.cdc.gov/infectioncontrol/pdf/guidelines/infection-control-HCP-H.pdf
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Prophylaxis Against HAV Infection
Hepatitis A Vaccines

Vaccines containing HAV antigen that are licensed in the 
United States are the single-antigen vaccines Havrix and 
Vaqta and the combination vaccine Twinrix (containing 
both HAV and HBV antigens). All are inactivated vaccines. 
The three vaccines were licensed by the U.S. Food and Drug 
Administration (FDA): Havrix in 1995, Vaqta in 1996, and 
Twinrix in 2001 (202).

Preparation
Inactivated HepA vaccines are prepared using methods similar 

to those used for inactivated poliovirus vaccine (203,204). 
HepA vaccines contain an aluminum adjuvant. Havrix and 
Twinrix contain 2-phenoxyethanol as a preservative, and 
Vaqta is formulated without a preservative. None of the HepA 
vaccines licensed in the United State contain thimerosal as a 
preservative. For Havrix and Twinrix the final vaccine potency 
(per dose) is expressed as enzyme-linked immunosorbent 
assay (ELISA) units of HAV antigen. The antigen content for 
Vaqta is expressed as units of HAV antigen. The manufacturer 
package inserts include additional information on HepA 
vaccine preparation (202).

Vaccine Storage and Shipment
HepA vaccine should be stored and shipped at temperatures 

ranging from 36°F to 46°F (2°C to 8°C) and should not 
be frozen (205). The manufacturer package inserts include 
additional information (202).

Route of Administration
The vaccine should be administered intramuscularly into 

the anterolateral aspect of the thigh or the deltoid muscle of 
the upper arm, depending on the person’s age (205). A needle 
length appropriate for the person’s age and size should be used 
(205). When HepA vaccines are administered concomitantly 
with other vaccines or immune globulin (IG), they should be 
administered in a different anatomic site (e.g., separate limbs) 
(205). If HepA vaccine was administered subcutaneously, 
inadvertently or for a clinical reason, the dose is considered 
valid and does not need to be repeated (205–207).

Vaccination Schedule and Dosage
Vaqta

Vaqta is licensed in two formulations. Persons aged 
12 months through 18 years should receive 25 units of HAV 

antigen per dose in a 2-dose schedule; persons aged ≥19 years 
should receive 50 units per dose in a 2-dose schedule (Table 1).

Havrix
Havrix also is licensed in two formulations. Persons aged 

12 months through 18 years should receive 720 ELISA units per 
dose in a 2-dose schedule; persons aged ≥19 years should receive 
1,440 ELISA units per dose in a 2-dose schedule (Table 1).*

Twinrix
Twinrix is licensed for use in adults aged ≥18 years. Twinrix 

contains 720 ELISA units of HAV antigen (half of the Havrix 
adult dose) and 20 μg of recombinant HBV surface antigen 
protein (the same as the Engerix-B adult dose) (Table 1). Primary 
vaccination with Twinrix consists of 3 doses, administered on a 
0-, 1-, and 6-month schedule, the same schedule as is commonly 
used for single-antigen HepB vaccine. After 3 doses of Twinrix, 
antibody responses to both HAV antigen and HBV surface 
antigens are equivalent to responses seen after the single-antigen 
vaccines are administered separately on standard schedules 
(208,209); additional information is available in the Twinrix 
package insert (202). Twinrix may be administered before travel 
or any other potential exposure on an accelerated schedule of 
3 doses at 0, 7, and 21–30 days, followed by a booster dose at 
12 months that provides long-term protection (202). 

Booster and Challenge Doses
A HepA vaccine dose may be used to determine the presence of 

vaccine-induced immunologic memory through generation of an 
anamnestic response. The term “booster dose” or “challenge dose” 
has been used to refer to a dose of HepA vaccine administered after 
a primary vaccination series to provide rapid protective immunity 
against substantial infection (i.e., infection resulting in serologic 
test results positive for HAV, clinically significant disease, or both).

Vaccine Performance
Detection of Anti-HAV after Vaccination

Correlate of protection. The correlate of protection is 
defined as an immune response (i.e., IgG anti-HAV titer) that is 
responsible for and statistically interrelated with protection (210). 
Anti-HAV levels are measured in comparison with a World 
Health Organization reference IG reagent and are expressed as 
milli-international units per milliliter (mIU/mL). Seroconversion 
(response to vaccination) is defined as achieving a detectable and 
quantifiable postvaccination IgG anti-HAV level of ≥10 mIU/mL 

* A third pediatric formulation of Havrix of 360 ELISA units per dose administered 
in a 3-dose schedule was recommended for persons aged 2–18 years in 1996 
(6,202); however, by 1999 the pediatric formulation of 360 ELISA units per dose 
was no longer available and was no longer recommended (7).

ktu0
Highlight

hxv5
Text Box
Please note: This report has been corrected. An erratum has been published.

https://www.cdc.gov/mmwr/volumes/69/rr/rr6905a1.htm?s_cid=rr6905a1_w
https://www.cdc.gov/mmwr/volumes/70/wr/mm7008a5.htm?s_cid=mm7008a5_w


Recommendations and Reports

12 MMWR / July 3, 2020 / Vol. 69 / No. 5 US Department of Health and Human Services/Centers for Disease Control and Prevention

by standard assays (210,211). Seroprotection is considered a 
surrogate of clinical protection and persists when IgG anti-HAV 
levels remain higher than the correlate of protection.

The absolute lower limit of anti-HAV needed to prevent 
HAV infection has not been determined, although the limit 
is likely quite low because IG provides about 90% efficacy 
in preventing hepatitis A, and very low levels of anti-HAV 
are detected in IG recipients (212,213). The concentrations 
of anti-HAV achieved after passive transfer by IG or active 
induction by vaccination are tenfold to 100-fold lower than 
those produced in response to natural infection (63). Clinical 
studies have yielded limited data from which a minimum 
protective antibody level can be derived because vaccine-
induced levels of antibody are usually high and few infections 
have been detected among vaccinated persons (i.e., vaccine 
failure). Antibody levels of 10–33 mIU/mL using different 
assays have been proposed as the threshold for protection from 
HAV infection in humans (214), although one study proposed 
that any detectable level of IgG anti-HAV might suggest 
protection (72). Because no absolute protective level has been 
defined, the lower limit of detection of the particular assay 
being used has typically been considered the protective level; 
postvaccination studies use ≥10 mIU/mL as the minimum 
protective level (210,211,215).

IgM anti-HAV after vaccination. HepA vaccination can 
induce detectable IgM anti-HAV, particularly if the test is 

conducted within a few weeks after vaccination. IgM anti-HAV 
has been detected 2–3 weeks after administration of 1 dose of 
vaccine in 8%–20% of adults (216) (CDC, unpublished data, 
1995). To reduce false-positive tests, persons should only be 
tested for IgM anti-HAV if they are symptomatic and suspected 
of having HAV infection (66–68).

Immune Globulin
IG provides protection against hepatitis A through passive 

transfer of antibody. GamaSTAN is a sterile, preservative-free 
solution of IG for intramuscular administration and is used 
for prophylaxis against diseases caused by HAV, measles, 
varicella, and rubella viruses (see GamaSTAN package insert) 
(217). GamaSTAN is the only IG product approved by FDA 
for hepatitis A prophylaxis. In 2017, the dosing of IG was 
changed to reflect decreased IgG anti-HAV potency (218,219), 
likely resulting from decreasing prevalence of previous HAV 
infection among plasma donors (Table 2). GamaSTAN can 
be administered simultaneously with inactivated vaccines or 
toxoids in a different anatomic site (e.g., separate limbs) or at 
any time interval between doses (205).

However, the effect of IG preparations on the response 
to certain live-virus vaccines is unknown, and antibodies in 
GamaSTAN might interfere with live-virus vaccines such as 
measles, mumps, and rubella (MMR) vaccine and varicella 
vaccine (205). When MMR and varicella vaccines are 

TABLE 1. Vaccines used to prevent hepatitis A virus infection

Vaccine Trade name (manufacturer) Age group (yrs) Dosage Route Schedule Booster

HepA, inactivated 
(2 doses)

Havrix (GlaxoSmithKline) 1–18 0.5 mL (720 ELISA units inactivated HAV) IM 0, 6–12 months None
≥19 1 mL (1,440 ELISA units inactivated HAV) IM 0, 6–12 months None

HepA, inactivated 
(2 doses)

Vaqta (Merck) 1–18 0.5 mL (25 units HAV antigen) IM 0, 6–18 months None
≥19 1 mL (50 units HAV antigen) IM 0, 6–18 months None

Combined HepA 
and HepB*  
(3 doses)

Twinrix (GlaxoSmithKline) ≥18 (primary) 1 mL (720 ELISA units inactivated HAV + 20 μg HBsAg) IM 0, 1, 6 months None
≥18 (accelerated) 1 mL (720 ELISA units inactivated HAV + 20 μg HBsAg) IM 0, 7, 21–30 days 12 months

Abbreviations: ELISA = enzyme-linked immunosorbent assay; HAV = hepatitis A virus; HBsAg = hepatitis B surface antigen; HepA = hepatitis A; HepB = hepatitis B; 
IM = intramuscular.
* Combined HepA and HepB vaccine (Twinrix) should not be used for postexposure prophylaxis.

TABLE 2. Dosage recommendations for GamaSTAN human immune globulin for preexposure and postexposure prophylaxis against 
hepatitis A infection

Indication Time Dose* Route

Preexposure prophylaxis Up to 1 month duration of travel 0.1 mL/kg IM
Preexposure prophylaxis Up to 2 months duration of travel 0.2 mL/kg IM
Preexposure prophylaxis ≥2 months duration of travel 0.2 mL/kg (repeat every 2 months) IM
Postexposure prophylaxis Within 2 weeks of exposure 0.1 mL/kg IM

Abbreviation: IM = intramuscular.
* The dosage of immune globulin is based on weight for all ages and does not have a maximum dose for protection against hepatitis A (Source: Grifols. Treating with 

GamaSTAN [immune globulin (human)] Los Angeles, CA: Grifols, 2019. https://www.hypermunes.com/en/hcp/gamastan-hepatitis-a).
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recommended, they should be administered at least 2 weeks 
before (205,218) or at least 6 months after the administration 
of hepatitis A IG (217); the GamaSTAN package insert 
includes additional information (217). If an IG preparation 
must be administered <2 weeks after the administration of 
MMR or varicella vaccine, the patient should be revaccinated 
no sooner than 6 months after receipt of the IG preparation 
(205,217).

Vaccine-Induced Seroprotection

Immunogenicity in Infants
Available data indicate that inactivated HepA vaccines are 

immunogenic in children aged <2 years who do not have 
passively acquired maternal antibodies (see Factors Associated 
with Reduced Immunogenicity). All such children administered 
HepA vaccine subsequently had protective antibody levels, 
with the final geometric mean concentration (GMCs) varying 
depending on the dose and schedule (220–226). Infants (aged 
<12 months) with passively acquired maternal antibodies had 
reduced GMCs after vaccination (221,222).

Immunogenicity in Children and Adolescents
HepA vaccines are highly immunogenic when administered 

to children and adolescents, according to studies using different 
formulations and vaccine schedules. A total of 97%–100% 
of persons aged 2–18 years had protective levels of antibody 
1 month after receiving the first dose, and 100% had protective 
levels 1 month after the second dose, with high GMCs 
(215,225,227–233).

Immunogenicity in Adults
All licensed HepA vaccines are highly immunogenic in 

adults aged >18 years when administered according to the 
recommended schedules (215,229,230,234,235). Limited 
data are available regarding the timing needed to develop 
protective antibodies. A retrospective pooled analysis of four 
2-dose vaccination studies compared the immunogenicity and 
safety of the inactivated HepA vaccine in adults aged ≥40 years 
with adults aged 20–30 years. The immune response was 
similar among the age groups at 1 month after the first dose 
(91%–99.7%) and second dose (95.3%–100%). However, 
the seroconversion rate was higher at 15 days among adults 
aged 20–30 years (92.3%; 95% CI: 84–97) than among adults 
≥40 years (79.7%; 95% CI: 68.8–88.2) (234). For Twinrix, the 
percentage of persons with seroconversion for hepatitis A was 
93.8% after 1 dose, 98.8% after 2 doses, and 99.9% 1 month 
after 3 doses, using the standard Twinrix schedule; the Twinrix 
package insert provides additional information (202).

Efficacy
The efficacy of Havrix was evaluated in a double-blind, 

randomized controlled clinical trial conducted in Thailand 
among approximately 40,000 children aged 1–16 years. The 
children were living in villages with rates of HAV infection 
of 119 cases per 100,000 population, determined by active 
surveillance during 1989–1991 (236). After 2 doses of vaccine 
(360 ELISA units per dose) administered 1 month apart, the 
efficacy of vaccine in protecting against clinical hepatitis A 
was 94% (95% CI:  79%–99%). A double-blind, placebo-
controlled, randomized clinical trial using Vaqta was conducted 
among approximately 1,000 children aged 2–16 years living 
in a New York community where 68% percent of persons 
aged >19 years had detectable levels of antibody (237). The 
protective efficacy against clinical hepatitis A was 100% (lower 
bound of the 95% CI: 87%) after administration of 1 dose 
(25 units) of vaccine. The efficacy of Twinrix is expected to be 
similar to the efficacy for each of the monovalent HepA and 
HepB vaccine components; the Twinrix package insert provides 
additional information (202).

Long-Term Protection
Lifelong protection occurs after natural HAV infection and 

might occur after vaccination, although the exact duration of 
protection against HAV infection after vaccination is unknown. 
Long-term immunogenicity studies have been performed 
among children vaccinated as children, adults vaccinated as 
children, and adults vaccinated as adults.

Children vaccinated at age <24 months. Anti-HAV 
seropositivity persisted until at least ages 15–16 years among 
three groups of Alaska Native children for whom a 2-dose 
inactivated HepA vaccination series was initiated at ages 
6–21 months (238). However, among vaccinated infants 
and children whose mothers were anti-HAV–positive, the 
prevalence of seropositivity decreased after age 10 years, 
possibly because of the effect of passively acquired maternal 
antibodies on immune response. Modeling suggested that 
seropositivity should persist for most persons for at least 
30 years (238).

Adults vaccinated as children. Anti-HAV has been shown 
to persist above protective levels for at least 22 years in the 
majority of adults administered inactivated vaccine on a 3-dose 
schedule as children (aged 3–6 years) (239,240), although the 
overall GMC decreased to 90 mIU/mL, and 12% of participants 
had anti-HAV levels of <20 mIU/mL, indicating waning anti-
HAV (240). Vaccine recipients vaccinated as children with the 
previously recommended 3-dose HepA Havrix (360 ELISA 
units per dose) schedule were found to have similar protection 
approximately 14 years after vaccination to those vaccinated 
with the 2-dose schedule (720 ELISA units) (241).
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Adults vaccinated as adults. Antibody persistence was 
measured annually in two randomized double-blind studies of 
adults who received Havrix 1440 ELISA units with a 2-dose 
schedule of 0–6 months or 0–12 months in 1992–1993 
(242,243). Twenty years after vaccination >97% of adults 
were seropositive for anti-HAV antibodies. GMCs were 
312 mIU/ml in 34 of 36 participants vaccinated initially with 
a 2-dose schedule at 0–6 months and 317 mIU/ml in 85 of 
86 subjects vaccinated at 0–12 months. During 20 years of 
follow-up, six of seven participants who lost circulating anti-
HAV antibodies mounted a strong response after HepA vaccine 
booster administration. Mathematical modeling predicted 
that seropositive anti-HAV levels would persist in ≥95% of 
vaccinees at year 30 and ≥90% at year 40 (243).

Periodic assessments of duration of protection continue 
to be conducted. Although evidence of waning anti-HAV 
exists, anamnestic response to HepA booster doses indicates 
persistent immune memory and protection against HAV 
infection (144,243). Cellular immunity also might contribute 
to long-term protection.

Single-Dose Hepatitis A Vaccine Protection
Protective anti-HAV antibody levels after a single dose of 

inactivated HepA vaccine can persist for almost 11 years and 
increase or reappear after booster vaccination among studies 
assessing long-term protection up to 10.67 years after a 1-dose 
vaccination (244). In addition, a single dose of HepA vaccine 
has been shown to induce HAV-specific cellular immunity 
similar to that induced by natural infection (245). A single-
dose of single-antigen HepA vaccine has also been shown to 
control outbreaks of hepatitis A (246).

Universal single-dose childhood vaccination programs 
have been initiated in some South American countries. In 
2014, single-dose universal vaccination was adopted by the 
National Immunization Program of Brazil for children aged 
15–24 months (247). A significant decrease in HAV cases 
occurred among children aged <5 years during 2014–2017, 
from 949 cases to 31 cases (p = 0.017) (248). Single-dose HepA 
vaccination was implemented for all Argentinean children at 
age 12 months in 2005. Protective antibody levels against HAV 
were found in more than 97% (1,060 of 1,088) of Argentinean 
children up to age 9 years after single-dose HepA vaccination 
(249) and in approximately 87.6% of 1,119 children tested up 
to 11 years after single-dose vaccination (250). Additional data 
are needed to assess long-term protection after a single dose.

Factors Associated with Reduced Immunogenicity

Presence of Passively Acquired Maternal Antibodies
The presence of passively acquired maternal anti-HAV at the 

time of infant (aged <12 months) vaccination interferes with 
the immune response to HepA vaccination and substantially 
reduces the anti-HAV concentration after vaccination 
(220,221,224,251). In the majority of studies, although all 
infants subsequently had protective levels of antibody, the final 
GMCs were approximately one third to one tenth the GMCs 
of infants born to anti-HAV–negative mothers and vaccinated 
according to a single, consistent schedule (252). Despite lower 
antibody levels after the primary series, the majority of infants 
with passively acquired antibody had an anamnestic response 
to a booster dose administered 1–6 years later (221,252,253). 
Passively acquired antibody decreased to undetectable levels in 
the majority of infants by age 1 year (220,254). HepA vaccine 
is highly immunogenic for children who begin vaccination at 
age >1 year, regardless of maternal anti-HAV status (220,221).

Concurrent Administration of Hepatitis A Vaccine and 
Immune Globulin

Although GMCs of adults who received IG and vaccine were 
lower 1 month after completion of the vaccine series than the 
GMCs of adults who had been administered HepA vaccine 
alone, the proportion of adults who subsequently had protective 
levels of antibody did not differ (255,256). Therefore, the effect 
of reduced GMCs on long-term protection is unknown.

Immunocompromising Conditions
The humoral response to HepA vaccine might be reduced in 

immunocompromised children and adults (e.g., hematopoietic 
cell transplant [HCT] recipients, patients undergoing 
chemotherapy, and persons with HIV infection) (Table 3) 
(4,257–259). Limited data suggest that modified dosing 
regimens, including a doubling of the standard antigen dose 
or administration of additional doses, might increase response 
rates. In addition, ACIP best practice guidance states that HCT 
recipients who received vaccines before their HCT should be 
vaccinated or revaccinated routinely after HCT, regardless of 
the source of the transplanted stem cells; revaccination doses 
of HepA vaccine are recommended after HCT (205).

The Infectious Disease Society of America has guidance 
for vaccination of the immunocompromised host. The 
guidance states that solid organ transplant candidates who are 
unvaccinated, undervaccinated, or seronegative for hepatitis 
A, particularly liver transplant candidates, aged 12–23 months 
(strong recommendation, moderate-quality evidence) 
and ≥2 years (strong recommendation, moderate-quality 
evidence) should receive a HepA vaccine series (4).
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TABLE 3. Categories of persons with increased risk for hepatitis A virus infection or severe disease from hepatitis A virus infection*

Type of risk Risk category Examples

Increased risk for  
HAV infection

Close personal contacts of persons with 
HAV infection†

Household contacts
Caretakers
Sexual contacts
Persons who anticipate close personal contact with an international adoptee

Occupational risk Persons working with nonhuman primates
Persons working with clinical or nonclinical material containing HAV in a research 

laboratory

Persons who use drugs Persons who use injection or noninjection drugs (i.e., all those who use illegal drugs)
Persons in settings where services to 

adults are provided
Group settings for persons with developmental disabilities
Homeless shelters
Syringe services programs
Correctional facilities during outbreaks

International travelers Persons traveling to or working in countries with high or intermediate HAV endemicity

Increased risk for  
severe disease from  
HAV infection

Immunocompromised persons Congenital or acquired immunodeficiency
HIV infection
Chronic renal failure, undergoing dialysis
Solid organ, bone marrow, or stem cell transplant recipients
Persons with diseases requiring treatment with immunosuppressive drugs/biologics 

(e.g., tumor necrosis alpha inhibitors), long-term systemic corticosteroids, radiation 
therapy

Persons with chronic liver disease Hepatitis B virus infection
Hepatitis C virus infection
Cirrhosis (any etiology)
Fatty liver disease (hepatic steatosis)
Alcoholic liver disease
Autoimmune hepatitis
Alanine aminotransferase or aspartate amino transferase level more than twice the upper 

limit of normal or persistently elevated for 6 months

Age Adults aged >40 years

Abbreviations: HAV = hepatitis A virus; HIV = human immunodeficiency virus.
* Not all risk categories include persons recommended for routine hepatitis A vaccination (Box). Providers should assess the risk for HAV infection or severe disease 

from HAV infection when making decisions regarding the provision of postexposure prophylaxis or revaccination (Table 4). Providers should consider vaccination 
in settings providing services to adults at risk for HAV infection (see Implementation Strategies and Hepatitis A Vaccination During Outbreaks).

† Excludes health care personnel using appropriate personal protective equipment.

Lower CD4 Counts and Other Factors Among Persons 
with HIV Infection

HepA vaccine using a standard dose and schedule is 
immunogenic for children and adults with HIV infection 
(143,144,260,261). Although those with higher CD4 counts 
(>200–300 cells/mm3) respond nearly as well as persons 
who are not immunocompromised, adults with lower CD4 
counts are less likely to acquire protective levels of antibody 
(139,141,145–147,257,260,262). This finding suggests that 
immunologic reconstitution with antivirals might restore the 
ability to respond to vaccination (263). Most adults with well-
controlled HIV infections had durable seropositive responses 
up to 6–10 years after HepA vaccination (145). In one study, 
protective antibodies developed in 100% of 32 children with 
HIV infection (mean age: 5.5 years) (264). Factors associated 
with seroreversion (loss of seroresponse) in persons with HIV 
infection who had an initial seroconversion include higher 
weight (overweight and obese), lower CD4 count or HIV 
viremia at the time of HepA vaccination, or lower or delayed 
seroresponse to vaccination (146).

Chronic Liver Disease
Vaccination of children or adults with chronic liver disease of 

viral or nonviral etiology produced seroprotection proportions 
similar to those observed in healthy adults (Table 3) 
(265–270). Seroprotection in liver transplant recipients is 
highly variable. In one study, none of the eight patients who 
were vaccinated after liver transplantation responded to HepA 
vaccination; in another study, six (26%) of 23 liver transplant 
recipients responded (265,266). However, HepA vaccine was 
immunogenic for most liver transplant patients in another 
study, with 38 (97%) responding to a standard dose and 
schedule (271,272) (see Immunocompromising Conditions).

Older Age (Aged >40 Years)
Limited data suggest that persons vaccinated at an older age 

might have a lower immune response to HepA vaccine than 
younger persons. In certain studies, persons vaccinated at 
age >40 years had lower rates of seroprotection than persons 
vaccinated at age ≤40 years, particularly when levels were 
measured within 15 days of the first dose, but had similar 
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seroprotection rates after two doses, despite lower final 
antibody levels (229,234,235,273–275). 

Other Factors
A slower antibody response to HepA vaccine has been 

observed in overweight persons (146,273), and one study 
among persons with HIV infection found that seroreversion 
was more likely when persons were overweight or obese (146). 
Smoking, a factor associated with decreased immunogenicity 
to other vaccines, has not been evaluated for the licensed 
formulations of HepA vaccine.

Vaccine Safety

Administration of Hepatitis A Single-Antigen and 
Combination Vaccines

In prelicensure clinical trials, the most common adverse 
events following vaccination with Havrix and Vaqta (HepA) 
and Twinrix (combination HepA and HepB) were injection 
site reactions (e.g., pain and erythema) and mild systemic 
reactions (e.g., fever, irritability, loss of appetite, drowsiness, 
and headache). Rates of adverse events following Twinrix 
vaccination were similar to those observed with separately 
administered HepA and HepB vaccines.

VAERS, a spontaneous reporting (passive surveillance) 
system managed by CDC and FDA, is used to conduct post-
licensure safety monitoring of U.S. vaccines (18). During 
2006–2018, VAERS received 25,079 U.S. reports involving 
HepA vaccines, of which 5.7% were classified as serious 
(i.e., one or more of the following was reported: death, life-
threatening illness, hospitalization or prolongation of existing 
hospitalization, or permanent disability) (276). Among all 
reports, 48.6% were in persons aged 2–18 years, 29.5% in 
children aged 12–23 months, and 13.3% in adults aged 
>19 years. Most (80.3%) reports involved HepA vaccines 
administered concomitantly with other vaccines during the 
same health care visit. The most frequently reported adverse 
events were fever (16.2%), injection site erythema (14.8%), 
injection site swelling (9.9%), rash (9.0%), and erythema 
(8.9%) (CDC, unpublished data, 2006–2018).

During the same period (2006–2018), VAERS received 
2,117 U.S. reports involving the combination HepA and HepB 
vaccine, of which 8.6% were classified as serious. Among all 
reports, 92.9% were in persons aged ≥18 years (the approved age 
for the licensed vaccine). A majority (60.3%) of reports involved 
combination Twinrix vaccine administered concomitantly with 
other vaccines during the same health care visit. The most 
frequently reported adverse events were fever (13.6%), headache 
(11.5%), pain (11.5), injection site pain (9.8%), and dizziness 
(9.4%) (CDC, unpublished data, 2006–2018).

VAERS is subject to the limitations of spontaneous reporting 
systems in general and is not designed to assess whether a 
vaccine caused an adverse event. However, these findings in 
VAERS for HepA vaccine and combination Twinrix vaccine 
are similar to findings for other inactivated vaccines routinely 
administered in these age groups.

The data on HepA vaccination during pregnancy are 
limited. A published safety review of 139 reports to VAERS 
during 1996–2013 of women who received HepA vaccine or 
combination Twinrix vaccine while pregnant did not identify 
any concerning patterns of adverse events in the pregnant 
women or their infants (277).

A multisite study (278) in CDC’s Vaccine Safety Datalink 
(VSD), a population-based research and surveillance data 
system (20), of maternal HepA vaccination found that HepA 
vaccine administration during pregnancy was not associated 
with increased risk for a range of adverse events examined 
among pregnancies resulting in live births. However, an 
association was found between maternal HepA vaccination and 
infants who were small for gestational age. Investigators believe 
this association was likely due to unmeasured confounding but 
might warrant additional consideration (278).

Persons who have had a severe allergic reaction (e.g., 
anaphylaxis) after a previous dose of HepA vaccine or have 
severe allergy to a HepA vaccine component should not 
receive HepA vaccine (205). Persons who have a moderate or 
severe acute illness with or without fever might want to defer 
vaccination while the acute illness is present (205).

Simultaneous Administration with Other Vaccines
Available data do not indicate a reduced response when 

HepA vaccine is administered with other vaccines among 
children and adults (221,279–285); additional information 
is available from the manufacturer package inserts (202). 
Limited data from studies conducted among adults indicate 
that simultaneous administration of HepA vaccine with 
diphtheria, poliovirus (oral and inactivated), tetanus, typhoid 
(both oral and intramuscular), cholera, Japanese encephalitis, 
rabies, or yellow fever vaccines does not decrease the immune 
response to either vaccine or increase the frequency of adverse 
events (279–281). Studies conducted before the licensure of 
Twinrix in the United States indicated that HepB vaccine can 
be administered simultaneously with HepA vaccine without 
either decreasing vaccine immunogenicity or increasing the 
frequency of adverse events (282,283).

Studies conducted among infants and young children 
aged <18 months have demonstrated that simultaneous 
administration of HepA vaccine with diphtheria-tetanus-
acellular pertussis (DTaP), Haemophilus influenzae type b 
(Hib), HepB, MMR, or inactivated poliovirus vaccines does 
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not affect the immunogenicity and reactogenicity of these 
vaccines (202,221,283,284). Administration of 1 or 2 doses 
of Vaqta was well tolerated and highly immunogenic in 
approximately 4,300 children aged 12–23 months, whether 
given alone or concomitantly with other vaccines (M-M-RII, 
Varivax, Tripedia, Prevnar, ProQuad, PedvaxHIB, and Infanrix) 
in the United States (285).

Cost-Effectiveness Considerations
The cost-effectiveness of nationwide routine HepA 

vaccination was evaluated in an analysis published in 2007 that 
used a Markov model to follow a single U.S. birth cohort of 
approximately 4 million persons from birth in 2005 through 
age 95 years or death (286). Compared with no vaccination, 
routine vaccination at age 1 year would prevent 172,000 
infections at a cost of $28,000 per quality-adjusted life year 
(QALY) saved. Compared with maintaining the levels of HepA 
vaccination under the preexisting regional policy in the 1996 
and 1999 ACIP recommendations (6,7), universal routine 
vaccination at age 1 year would prevent an additional 112,000 
infections, at a cost of $45,000 per QALY saved (286). Another 
economic analysis that considered the estimated reduction in 
secondary cases among household contacts of infected children 
yielded similar results (287).

After implementation of the 2006 universal HepA childhood 
vaccination recommendations (8), in 2015 the original 
Markov model was adapted to assess the cost-effectiveness of 
catch-up HepA vaccination among unvaccinated and partially 
vaccinated children compared with unvaccinated children, 
using hepatitis A incidence rates during 2008–2012 (288). 
Over the lifetime of the cohort, catch-up HepA vaccination 
would reduce the total number of infections relative to the 
baseline by 741 while increasing doses of vaccine administered 
by 556,989. Catch-up vaccination would increase net cost 
by $10.2 million, or $2.38 per person (288). The model’s 
conclusions were highly sensitive to the discount rate (3%), 
rate of adult vaccination, and the incidence of HAV infection. 
Although vaccination rates among adults have persisted at 
low levels (289), the hepatitis A incidence rate and child and 
adolescent vaccination rates are substantially higher than when 
this model was developed (9,14). Therefore, the actual cost-
effectiveness of catch-up vaccination is likely more favorable 
now than originally estimated.

Recommendations for Hepatitis A 
Vaccine and Immune Globulin for 

Preexposure Prophylaxis
This section contains ACIP recommendations for routine 

HepA vaccination among children, adolescents, and adults 
(Box) and guidance for the prevention of HAV infection 

BOX. Prevention of hepatitis A virus infection in the United States: 
Recommendations of the Advisory Committee on Immunization 
Practices, 2020*

Children
All children aged 12–23 months
Unvaccinated children and adolescents aged 2–18 years

Persons at increased risk for HAV infection
International travelers
Men who have sex with men 
Persons who use injection or noninjection drugs (i.e., all 

those who use illegal drugs)
Persons with occupational risk for exposure
Persons who anticipate close personal contact with an 

international adoptee
Persons experiencing homelessness

Persons at increased risk for severe disease from HAV 
infection
Persons with chronic liver disease
Persons with human immunodeficiency virus infection

Other persons recommended for vaccination
Pregnant women at risk for HAV infection or severe 

outcome from HAV infection
Any person who requests vaccination

Vaccination during outbreaks
Unvaccinated persons in outbreak settings who are at risk 

for HAV infection or at risk for severe disease from HAV

Implementation strategies for settings providing 
services to adults
Persons in settings that provide services to adults in which 

a high proportion of those persons have risk factors for 
HAV infection 

Hepatitis A vaccination is no longer recommended 
by ACIP
Persons who receive blood products for clotting disorders 

(e.g., hemophilia)

* See the Recommendations for Hepatitis A Vaccine and Immune Globulin 
for Preexposure Prophylaxis section in this report for additional information.
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using IG for preexposure and postexposure prophylaxis. HepA 
vaccination is also recommended by ACIP for postexposure 
prophylaxis and for persons at risk during outbreaks. IG 
provides short-term protection against HAV infection and is 
recommended in certain situations (Tables 2 and 4).

The following recommendations for HepA vaccination are 
intended to further reduce hepatitis A morbidity and mortality 
in the United States and make possible consideration of 
eventual elimination of HAV transmission. HepA vaccination 
is recommended routinely for children, persons at increased 
risk for infection, persons at increased risk for severe disease 
from HAV infection, and any person who requests vaccination.

Children
• ACIP recommends Hep A vaccination for all children aged 

12–23 months,
• ACIP recommends that all children and adolescents aged 

2–18 years who have not previously received HepA vaccine 
be vaccinated (i.e., children and adolescents are recommended 
for catch-up vaccination). This is a new recommendation.

Persons at Increased Risk for HAV Infection
Persons Traveling to or Working in Countries with 
High or Intermediate HAV Endemicity 

All susceptible persons (i.e., unvaccinated, partially 
vaccinated, or never infected) traveling to or working in 
countries that have high or intermediate hepatitis A endemicity 
(Figure 3) are at increased risk for HAV infection. These 
persons should be vaccinated, or receive IG if too young or 
contraindicated for vaccine, before departure (17,218). For 
travelers who are partially vaccinated already (i.e., did not 
receive a full vaccine series), a dose should be administered 
before travel if needed according to the vaccine schedule.

Infants
Infants aged <6 months. Infants aged <6 months should 

receive IG before travel when protection against HAV is 
recommended. For travel duration up to 1 month, 1 dose of 
IG at 0.1 mL/kg is recommended; for travel up to 2 months, 
1 dose of IG at 0.2 mL/kg is recommended, and for travel 
of ≥2 months, a 0.2 mL/kg dose of IG should be repeated 
every 2 months for the duration of travel or until the infant is 
administered HepA vaccine (i.e., at age ≥6 months) (Tables 2 
and 4).

Infants aged 6–11 months. HepA vaccine should be 
administered to infants aged 6–11 months traveling outside the 
United States when protection against HAV is recommended 
(Table 4). The travel-related dose for infants aged 6–11 months 

does not count toward the routine 2-dose series. Therefore, 
the 2-dose HepA vaccination series should be initiated at age 
1 year with the appropriate dose and schedule.

CDC clinical guidance. IG (GamaSTAN) cannot be 
administered simultaneously with MMR vaccine because 
antibody-containing products such as IG can inhibit the 
immune response to measles and rubella vaccines for up to 
6 months after administration (217). However, because MMR 
vaccine is recommended for all infants aged 6–11 months 
traveling internationally from the United States (290), and 
because measles in infancy is more severe than HAV infection in 
infancy, measles prevention should be prioritized, and IG should 
not be administered. HepA vaccine (indication for off-label use) 
and MMR vaccine can be administered simultaneously to infants 
aged 6–11 months (220,221,251), providing protection against 
both hepatitis A and measles (17,205,284).

Persons Aged ≥12 Months
Healthy persons aged 12 months through 40 years. 

Healthy persons aged 12 months through 40 years who are 
planning on traveling to an area with high or intermediate 
hepatitis A endemicity and who have not received HepA 
vaccine should receive a single dose of HepA vaccine as soon 
as travel is considered and should complete the HepA vaccine 
series with the appropriate dose and schedule (Table 4).

Persons aged >40 years, persons with immunocompro-
mising conditions, and persons with chronic liver disease. 
Persons aged >40 years, persons with immunocompromising 
conditions, and persons with chronic liver disease planning on 
traveling to an area with high or intermediate HAV endemicity 
should receive a single dose of HepA vaccine as soon as travel 
is considered. Persons traveling in <2 weeks should receive the 
initial dose of HepA vaccine and simultaneously may be admin-
istered IG in a different anatomic injection site (e.g., separate 
limbs) (218,268,269,291). The HepA vaccine series should be 
completed according to the routine schedule (Table 4).

CDC clinical guidance. In addition to HepA vaccine, IG 
should be considered before travel for persons with special risk 
factors or increased risk for severe disease from HAV infection 
(Table 3) (Appendix A).

Travelers for whom vaccine is contraindicated and 
persons who choose not to receive HepA vaccine. Travelers 
for whom vaccine is contraindicated or who choose not to 
receive vaccine should receive IG before travel when protection 
against HAV is recommended. For travel duration up to 
1 month, 1 dose of IG at 0.1 mL/kg is recommended; for travel 
up to 2 months, 1 dose of IG at 0.2 mL/kg is recommended, 
and for travel of ≥2 months, a 0.2 mL/kg dose of IG should be 
repeated every 2 months for the duration of travel (Tables 2 and 4).
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Men Who Have Sex with Men
Vaccination is recommended for MSM. Health care 

providers in primary care and specialty medical settings in 
which MSM receive care (e.g., sexually transmitted disease 
clinics) should offer HepA vaccine to all MSM.

Persons Who Use Injection or Noninjection Drugs
Vaccination is recommended for persons who use injection 

or noninjection drugs (i.e., all those who use illegal drugs). 
Health care providers should conduct a thorough risk factor 
assessment to identify persons who use or are at risk for using 
injection or noninjection drugs. Health care providers in 
primary care and specialty medical settings in which persons 
who use drugs receive care (e.g., opioid treatment programs 
that provide medication-assisted treatment to persons with an 
opioid use disorder) should offer HepA vaccine to all persons 
who use injection or noninjection drugs.

Persons with Occupational Risk for Exposure
Persons who work with HAV-infected nonhuman primates 

or with clinical or nonclinical material containing HAV in a 
research laboratory setting should be vaccinated. No other 
occupational groups (e.g., health care providers or food 
handlers) have been demonstrated to be at increased risk for 
HAV infection because of occupational exposure.

Persons Who Anticipate Close Personal Contact 
with an International Adoptee from a Country 
with High or Intermediate Endemicity

All persons who anticipate close personal contact (e.g., 
household contact, caretaker, or regular babysitter) with an 
international adoptee from a country with high or intermediate 
endemicity during the first 60 days following arrival of the 
adoptee in the United States should be vaccinated against 
hepatitis A (16). The first dose of the HepA vaccine series 
should be administered as soon as adoption is planned, ideally 
2 or more weeks before the arrival of the adoptee.

Persons Experiencing Homelessness
All persons aged ≥1 year experiencing homelessness should 

be routinely vaccinated against hepatitis A. HepA vaccine 
should be integrated into routine preventive services for persons 
experiencing homelessness (15).

Persons at Increased Risk for Severe Disease from 
HAV Infection

Persons with Chronic Liver Disease
Persons with chronic liver disease (including but not limited 

to persons with HBV infection, HCV infection, cirrhosis, fatty 
liver disease, alcoholic liver disease, autoimmune hepatitis, 

TABLE 4. Recommendations for postexposure prophylaxis and preexposure protection, by age group and risk category — Advisory Committee 
on Immunization Practices, 2020

Indication and age group Risk category and health status HepA vaccine IG*

Postexposure prophylaxis
<12 months Healthy No 0.1 mL/kg
12 months–40 yrs Healthy 1 dose† None
>40 yrs Healthy 1 dose† 0.1 mL/kg§

≥12 months Immunocompromised or chronic liver disease 1 dose† 0.1 mL/kg¶

≥12 months Vaccine contraindicated** No 0.1 mL/kg
Preexposure protection (e.g., travel)††

<6 months Healthy No 0.1–0.2 mL/kg§§

6–11 months Healthy 1 dose¶¶ None
12 months–40 yrs Healthy 1 dose*** None
>40 yrs Healthy 1 dose*** 0.1–0.2 mL/kg§§,†††

>6 months Immunocompromised or chronic liver disease 1 dose*** 0.1–0.2 mL/kg§§,†††

>6 months Persons who elect not to receive vaccine or for whom vaccine  
is contraindicated**

No 0.1–0.2 mL/kg§§

Abbreviations: HAV = hepatitis A virus; HepA = hepatitis A; IG = immune globulin.
 * Measles, mumps, and rubella vaccine should not be administered for at least 2 weeks before and 6 months after administration of IG.
 † A second dose of HepA vaccine is not required for postexposure prophylaxis; however, for long-term immunity, the vaccination series should be completed with 

a second dose at least 6 months after the first dose.
 § The provider’s risk assessment (Table 3) should determine the need for IG administration. If the provider’s risk assessment determines that both vaccine and IG 

are warranted, HepA vaccine and IG should be administered simultaneously in a different anatomic site (e.g., separate limbs).
 ¶ Vaccine and IG should be administered simultaneously in a different anatomic site (e.g., separate limbs).
 ** Life-threatening allergic reaction to a previous dose of HepA vaccine or allergy to any vaccine component.
 †† IG should be considered before travel for persons with special risk factors for either HAV infection or severe disease from HAV infection.
 §§ 0.1 mL/kg for travel up to 1 month; 0.2 mL/kg for travel up to 2 months, 0.2mL/kg every 2 months for travel of ≥2 months’ duration.
 ¶¶ This dose should not be counted toward the routine 2-dose series, which should be initiated at age 12 months.
 *** For persons not previously vaccinated with HepA vaccine, administer dose as soon as travel is considered, and complete series according to routine schedule if 

the next dose is needed before travel. 
 ††† May be administered based on provider’s risk assessment (Table 3).
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or an ALT or AST level persistently greater than twice the 
upper limit of normal) should be routinely vaccinated against 
hepatitis A.

Persons with HIV Infection
Persons aged ≥1 year. ACIP recommends all persons with 

HIV infection aged ≥1 year be routinely vaccinated with HepA 
vaccine. This is a new recommendation.

CDC clinical guidance. Because the response to the vaccine 
might be reduced in persons with HIV infection who are 
immunosuppressed, postvaccination serologic testing should 
be performed for all persons with HIV infection ≥1 month 
after completing the HepA vaccine series (292). Some studies 
have shown that ≥6 months is needed for persons with HIV 
infection to seroconvert (i.e., ≥10 mIU/mL) after vaccination 
(146,257,293,294).

Although persons with HIV infection who have lower CD4 
cell counts or percentages might have a weaker response to 
the vaccine, vaccination should not be delayed until the CD4 
count exceeds a certain threshold because of the prolonged 
risk for HAV exposure created by missed opportunities to 
vaccinate. Persons with HIV infection who do not respond to 
the vaccine should be considered susceptible to HAV infection 
and counseled about precautions to prevent infection, as well 
as the need to obtain IG postexposure prophylaxis (PEP) for 
any known or likely exposure to HAV. Health care providers 
should consider revaccination (repeat vaccine series) for persons 
with HIV infection who did not demonstrate an adequate 
immune response (i.e., ≥10 mIU/mL) after the initial HepA 
vaccination series, particularly persons with HIV infection 
who later demonstrate improvement in immune status (e.g., 
increased CD4 counts and decreased HIV viral load) (292). At 
least 1 month after revaccination with a complete vaccine series, 
postvaccination testing should be performed. If the response 
to revaccination is still not adequate (i.e., <10 mIU/mL), 
additional vaccination is not recommended; however, the 
person should be counseled concerning methods to prevent 
HAV infection, including the need for IG after an exposure 
(see Revaccination).

All persons with HIV infection who received HepA vaccine, 
regardless of postvaccination serologic testing results, should 
be counseled that the vaccine might not provide long-term 
protection against HAV infection. Therefore, they might need 
to receive IG after a high-risk HAV exposure (e.g., a sexual or 
household contact) (146,295).

Other Persons Recommended for Vaccination

Pregnant Women
Pregnant women at risk for HAV infection or severe 

outcome from HAV infection. ACIP recommends that 
pregnant women who are identified to be at risk for HAV 
infection during pregnancy (e.g., international travelers, 
persons who use injection or noninjection drugs, persons who 
have occupational risk for infection, persons who anticipate 
close personal contact with an international adoptee, or 
persons experiencing homelessness) or for having a severe 
outcome from HAV infection (e.g., persons with chronic liver 
disease or persons with HIV infection) should be vaccinated 
during pregnancy if not previously vaccinated. This is a new 
recommendation.

CDC clinical guidance. Pregnant women should be 
vaccinated for the same indications as nonpregnant women. 
Unvaccinated or partially vaccinated pregnant adolescents 
should receive HepA catch-up vaccination. Pregnant women at 
risk for HAV infection during pregnancy should be counseled 
concerning other prevention methods (e.g., hand hygiene) to 
prevent HAV infection.

Any Person Who Requests Vaccination
Disclosure of a risk factor for HAV infection or complication 

is not necessary for HepA vaccination. Because a person might 
not disclose a risk factor to the provider, ACIP recommends 
that any person who has not previously completed the HepA 
vaccine series may receive HepA vaccine.

Implementation Strategies for Settings 
Providing Services to Adults

Settings in which a high proportion of persons have risk 
factors for HAV infection include health care settings that focus 
on persons who use injection or noninjection drugs, as well as 
group homes and nonresidential day care facilities for persons 
with developmental disabilities. Health care providers may 
assume that unvaccinated adults aged ≥19 years in these settings 
are at risk for HAV infection and offer HepA vaccination to 
those who have not previously completed vaccination.

• HepA vaccination may be offered in outreach and other 
settings in which services are provided to persons at risk 
for HAV infection (e.g., homeless shelters and syringe 
services programs).

• Health care providers should consider implementing 
standing orders to identify adults recommended for HepA 
vaccination and administer vaccination as part of 
routine services.
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• HepA vaccination should be considered for persons (e.g., 
residents and staff ) in facilities where hygiene is difficult 
to maintain (e.g., group homes for persons with 
development disabilities, and homeless shelters.)

ACIP Recommendations for Hepatitis A 
Vaccine and Immune Globulin for 

Postexposure Prophylaxis
Guidance for providers on risk assessment and clinical 

decision-making for HAV PEP is provided (Appendix B). In 
the absence of PEP, secondary attack rates of 20%–50% have 
been reported in households with higher rates of transmission 
occurring from infected young children than from infected 
adolescents and adults (34,35,296,297). Persons who have 
been exposed to HAV within the last 2 weeks (e.g., a sexual 
or household contact or known contaminated food source) 
and who have not been vaccinated previously should be 
administered 1 dose of single-antigen HepA vaccine, IG 
(0.1 mL/kg), or both (persons aged ≥12 months who are 
immunocompromised or have chronic liver disease) as soon as 
possible (17,218). Using HepA vaccine for PEP has advantages 
over IG, including induction of active immunity, longer 
duration of protection, ease of administration, and greater 
acceptability and availability (17). The efficacy of IG or vaccine 
administered >2 weeks after exposure has not been established.

Attack rates among persons exposed to HAV-infected food 
handlers are low (171,173); most food handlers with HAV 
infection do not transmit HAV through the workplace to 
exposed consumers or restaurant patrons (36,170,171). 

Severely immunocompromised persons, including those who 
receive routine IG administration for immunocompromising 
conditions, who have been vaccinated in the past may benefit 
from PEP and should be assessed on an individual basis for 
risk for HAV infection. 

HepA vaccine should be administered as soon as possible, 
within 2 weeks of exposure, to all unvaccinated persons aged 
≥12 months who have recently been exposed to HAV (17). In 
addition to HepA vaccine, coadministration of GamaSTAN 
IG (0.1 mL/kg) is recommended under certain circumstances 
(Table 4) and for persons aged >40 years based on the provider’s 
risk assessment (17).

Infants Aged <12 Months
Infants aged <12 months should receive IG (0.1 mL/kg) 

(17,218) instead of HepA vaccine as soon as possible within 
2 weeks of exposure. MMR vaccine should not be administered 
<6 months after IG administration (217); the GamaSTAN 
package insert includes additional information (217).

Persons Aged ≥12 Months

Healthy Persons Aged ≥12 Months
Persons aged ≥12 months who have been exposed to HAV 

within the past 2 weeks and have not previously completed 
the HepA vaccine series should receive 1 dose of single-antigen 
HepA vaccine (Table 4) as soon as possible. In addition to 
HepA vaccine, IG (0.1 mL/kg) may be administered to persons 
aged >40 years depending on the provider’s risk assessment 
(Appendix B). When the dose of HepA vaccine administered 
for PEP is the first dose the exposed person has received, a 
second dose should be administered 6 months after the first 
for long-term immunity; however, the second dose is not 
necessary for PEP.

Persons Aged ≥12 Months Who Are 
Immunocompromised or Have Chronic Liver Disease

Persons who are immunocompromised or have chronic 
liver disease and who have been exposed to HAV within 
the past 2 weeks and have not previously completed the 
HepA vaccination series should receive both IG (0.1 mL/kg) 
and HepA vaccine simultaneously in a different anatomic 
site (e.g., separate limbs) as soon as possible after exposure 
(17,268,269,291) (Table 4). When the dose of HepA vaccine 
administered for PEP is the first dose the exposed person has 
received, a second dose should be administered 6 months after 
the first for long-term immunity; however, the second dose is 
not necessary for PEP.

Persons for Whom Vaccine is Contraindicated
Persons for whom vaccine is contraindicated (see Vaccine 

Safety) should receive IG (0.1 mL/kg) (17,218) instead of 
HepA vaccine as soon as possible within 2 weeks of exposure. 
MMR and varicella vaccines should not be administered 
<6 months after IG administration (217); the GamaSTAN 
package insert includes additional information (217).

CDC Clinical Guidance for Postexposure 
Prophylaxis

In addition to HepA vaccine, IG should be considered 
for PEP for persons with special risk factors for either HAV 
infection or severe disease from HAV infection (Tables 3 and 
4) (Appendix B). The combination HepA and HepB vaccine, 
Twinrix, contains 720 ELISA units of hepatitis A antigen, 
which is half of the single-antigen HepA vaccine adult dose. 
Because no data are available for use of Twinrix for PEP, Twinrix 
is not recommended for use as PEP.
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Vaccination During Outbreaks

Preexposure Vaccination of Populations at Risk 
Vaccination strategies for outbreak control should focus on 

preexposure vaccination of populations at risk for infection and 
postexposure strategies. The best way to prevent HAV infection 
is through vaccination of at-risk populations. There is limited 
available evidence indicating the level of vaccine coverage 
needed to control a hepatitis A outbreak (84,246,298). For 
routine vaccination, the number and timing of doses depends 
on the type of vaccine administered; however, a single dose of 
HepA vaccine is adequate for outbreak control (246). Providers 
should complete the HepA vaccine series when feasible; however, 
completion of the series, although recommended for long-term 
protection, is not required for PEP or an outbreak response.

Certain populations at risk for HAV infection (e.g., 
persons who use injection or noninjection drugs or persons 
experiencing homelessness) in an outbreak might be difficult 
to reach with routine vaccination and education efforts because 
of various factors (e.g., behavioral health issues, limited or no 
engagement in the health care system and other institutions, 
and lack of transportation). Often, health departments and 
health care providers must supplement traditional outreach 
strategies with other approaches (e.g., mobile field vaccination, 
stationary points of dispensary, and vaccination foot teams) to 
reach these populations (299).

ACIP recommends 1 dose of HepA vaccine during a 
hepatitis A outbreak for all unvaccinated persons aged 
≥1 year who are at risk for HAV infection (e.g., persons who 
use injection or noninjection drugs, persons experiencing 
homelessness, and MSM) (12,300) or at risk for severe disease 
from HAV (e.g., persons with chronic liver disease and persons 
with HIV infection). A single dose of preexposure HepA 
vaccine has been shown to successfully control outbreaks of 
hepatitis A (246).

CDC Clinical Guidance 
In the event of a community outbreak propagated by 

person-to-person transmission, public health officials should 
consider recommending administration of preexposure HepA 
vaccination in close congregate settings providing services to 
persons at high risk for infection (e.g., persons incarcerated in 
correctional facilities, health care settings for persons who use 
injection or noninjection drugs, homeless shelters, and syringe 
services programs) who are in the vicinity of the outbreak. 
Increased risk for HAV infection and therefore an increased 
risk for an outbreak exists in these settings (12,55,299,301). 
Congregate settings offer a unique opportunity to efficiently 
vaccinate during an outbreak, and expanded vaccination of 
populations at risk for infection during an outbreak has the 

potential to halt transmission more quickly than nontargeted 
approaches (12).

Serologic Testing

Prevaccination
Prevaccination serologic testing for hepatitis A immunity before 

vaccination is not routinely recommended but may be considered 
in specific settings to reduce costs by not vaccinating persons who 
are already immune. Prevaccination serologic testing should not 
be a barrier to vaccination of susceptible persons, especially in 
populations that are difficult to access. If prevaccination serologic 
testing is performed, commercially available tests for total anti-
HAV or IgG anti-HAV should be used.

Persons for whom prevaccination testing will likely be 
most cost-effective include adults who were either born in or 
lived for extensive periods in geographic areas with high or 
intermediate hepatitis A endemicity (Figure 3). Prevaccination 
serologic testing of children is not indicated because of the low 
prevalence of infection in this age group (9).

In populations that are expected to have high rates of previous 
HAV infection, vaccination history should be obtained when 
feasible before testing or vaccination. Vaccination should 
not be postponed if vaccination history cannot be obtained, 
if records are unavailable, or if prevaccination testing is not 
feasible. Vaccinating persons immune from natural infection 
carries no known risk, nor does giving extra doses of HepA 
vaccine (302).

Postvaccination
Serologic testing for immunity is not necessary after 

routine vaccination of infants, children, or adults. Testing 
for the presence of anti-HAV antibody after vaccination 
is recommended for persons whose subsequent clinical 
management depends on knowledge of their immune status 
and persons for whom revaccination might be indicated, such 
as persons with HIV infection and other immunocompromised 
persons (e.g., HCT and solid organ transplant recipients 
and persons receiving chemotherapy) (see Persons with HIV 
Infection; Revaccination).

Revaccination
Revaccination (i.e., booster dose, challenge dose, or 

revaccination with a complete series) is not recommended 
for healthy persons who were vaccinated with a complete 
series as infants, children, or adults (238,240,243). For 
immunocompromised persons (e.g., persons with HIV 
infection, HCT and solid organ transplant recipients, and 
persons receiving chemotherapy), limited data are available 
to determine the need for booster doses or revaccination with 
a complete series.
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Clinicians may consider revaccinating persons with HIV 
infection (see Persons with HIV Infection) and persons 
who received HepA vaccine while immunosuppressed from 
chemotherapy who failed to demonstrate an adequate immune 
response (i.e., ≥10 mIU/mL) after the initial HepA vaccination 
series (146,205). In such cases, postvaccination serologic testing 
should be performed at least 1 month after revaccination with 
a complete vaccine series. If the response to revaccination is 
still not adequate (i.e., <10 mIU/mL), additional vaccination 
is not recommended; however, the person should be counseled 
concerning methods to prevent HAV infection, including 
the need for IG after an exposure. If vaccination results in 
seroconversion, limited data exist on the need for repeat testing 
or on the frequency of booster doses or revaccination.

Interrupted Schedules and Minimum  
Dosing Intervals

• Schedule interruption. For all ages, when the HepA 
vaccine schedule is interrupted, the vaccine series does not 
need to be restarted. Limited data indicate that the response 
to a second dose delayed for 20–31 months in persons age 
>2 years (Havrix) and delayed 4–8 years among adults 
(Havrix) was similar to that of the licensed schedules. 
Among adults, the response to a second dose delayed for 
12–18 months (Vaqta) was similar to the response to a 
booster dose administered after 6 months (303–305).

• First and second dose administered. If the first and 
second doses of single-antigen HepA vaccine were 
administered <6 months apart, then the second dose is 
invalid and should be repeated 6 months after the invalid 
second dose. However, if this repeat dose (the third dose) 
is administered any time ≥6 months after the first dose 
and at least the age-appropriate dose was administered, 
the series can be considered complete (205).

• Minimum interval or age. Vaccine doses administered 
≤4 days before the minimum interval or age are considered 
valid. Because of the unique accelerated schedule for 
Twinrix, the 4-day guideline does not apply to the first 
3 doses of this vaccine when administered on a 0-day, 
7-day, 21–30-day, and 12-month schedule (306).

Other Vaccination Management Issues and 
Considerations

• Dose and schedule. HepA vaccines should only be 
administered with the age-appropriate dose and schedule. 
Administering 2 doses of 25 units of Vaqta or 2 doses of 
720 ELISA units of Havrix at the same time or sequentially 
to persons aged ≥19 years instead of 1 adult dose is not 
recommended and is not included as a method for dosage 
and administration in the manufacturers’ package inserts; 

the package inserts for Havrix and Vaqta include additional 
information (202).

• Twinrix and PEP. Twinrix is not recommended for PEP.
• Vaccine interchangeability. ACIP prefers that doses of 

HepA vaccine in a series come from the same manufacturer; 
however, if this is not possible or if the manufacturer of 
doses given previously is unknown, providers should 
administer the vaccine that they have available (205). The 
dose should be considered valid and does not need to be 
repeated. No differences in immunogenicity have been 
observed when 1 valid dose of HepA vaccine produced by 
one manufacturer is followed by a dose from a different 
manufacturer, administered according to the recommended 
schedule (307,308); the package inserts for Vaqta include 
additional information (202).

 ű Single-antigen HepA and HepB vaccines may be used 
in conjunction with Twinrix to form a complete series 
of these vaccines. Because the hepatitis B component of 
Twinrix is equivalent to a standard adult dose of HepB 
vaccine, the schedule is the same regardless of which 
vaccine is used for which dose. Because the hepatitis A 
component of Twinrix is equivalent to a pediatric dose 
of HepA vaccine, a series mixing the single-antigen 
HepA vaccine and Twinrix is more complex.

 ű A person aged >19 years who receives 1 dose of Twinrix 
can complete the HepA vaccine series with 2 doses of 
adult formulation HepA vaccine separated by at least 
5 months. A person who receives 2 doses of Twinrix can 
complete the HepA vaccine series with 1 dose of adult 
formulation HepA vaccine or Twinrix 5 months after 
the second dose. A person aged ≥19 years who begins 
the hepatitis A series with single-antigen HepA vaccine 
may complete the series with 2 doses of Twinrix or 1 dose 
of adult formulation HepA vaccine. Persons who are 
aged 18 years should follow the same schedule as for 
adults, using the pediatric formulations of HepA 
vaccine. Providers should only accept dated records as 
evidence of HepA vaccination. Additional information 
on HepB vaccination is available (306). (The Twinrix 
package insert and related references provide more 
information on equivalent protection following the 
accelerated, alternate Twinrix schedule [202,283,309,310].)

• Susceptible persons. Vaccination should occur among 
susceptible persons (i.e., unvaccinated, partially vaccinated, 
nonresponders to vaccine or never infected).

• Vaccine records. Although vaccinations should not be 
postponed if records cannot be found, an attempt to locate 
missing records should be made by contacting previous 
health care personnel, reviewing state or local immunization 
information systems, or searching for a personally held 
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record. If records cannot be located within a reasonable 
time, these persons should be considered susceptible and 
vaccinated with the appropriate dose and schedule.

• Vaccine series initiation. In all settings, concern about 
loss to follow-up before HepA vaccine series completion 
should not be a deterrent to initiating the vaccine series 
in persons for whom HepA vaccination is recommended. 
Vaccination should be initiated even though completion 
of the series might not be ensured. One dose of HepA 
vaccine provides personal protection and can contribute 
to herd immunity, although long-term protection might 
be suboptimal (244).

• Live vaccines and IG. Live vaccines (e.g., MMR and 
varicella vaccines) should be administered at least 2 weeks 
before (205) or at least 6 months after the administration 
of IG (217); the GamaSTAN package insert includes 
additional information (205,217). If IG must be 
administered <2 weeks after the administration of MMR or 
varicella vaccine, the patient should be revaccinated no sooner 
than 6 months after receipt of IG unless serologic testing is 
feasible and indicates a response to that vaccine (205,217).

• Vaccine and IG. Persons administered IG for whom HepA 
vaccine is also recommended should receive a dose of 
vaccine simultaneously with IG in a different anatomic 
site (e.g., separate limbs). If only IG or only vaccine is 
available, either available product should be administered 
as soon as possible. The person may return for the other 
product when available, within 2 weeks of exposure if the 
product is administered as part of postexposure prophylaxis. 

• Standing orders. Implementation of standing orders should 
be considered to overcome barriers and increase coverage.

• Vaccine adverse events. Adverse events occurring after 
administration of any vaccine should be reported to 
VAERS. Reports can be submitted to VAERS online, by 
fax, or by mail. More information about VAERS is 
available by telephone (800–822–7967) and online 
(https://vaers.hhs.gov).

Future Directions
ACIP and CDC will review these recommendations as new 

epidemiology or other information related to HepA vaccines 
(including licensure of additional hepatitis A–containing 
vaccines), HepA vaccine adverse events, and the experience 
gained in the implementation of these recommendations 
becomes available. Revised recommendations will be developed 
as needed.
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Appendix A: Provider Guidance for Preexposure Protection for 
International Travelers Aged ≥12 Months

Hepatitis A (HepA) vaccination administered with the 
appropriate dose and schedule is preferred to immune globulin 
(IG) for preexposure protection for travelers aged ≥12 months. 
One dose of single-antigen HepA vaccine administered at any 
time before departure might provide adequate protection for 
most healthy persons (1). However, single-dose long-term 
protection data are limited, and limited data are available 
for other populations (e.g., immunocompromised) or other 
HepA vaccine formulations (i.e., Twinrix). For unvaccinated 
persons, the first dose of HepA vaccine should be administered 
as soon as travel is considered. The second dose should be 
administered according to the licensed schedule to complete 
the series. Travelers who have received a single dose of single-
antigen HepA vaccine ≥6 months previously can receive a 
second dose of HepA vaccine to complete the vaccine series. 
Travelers who have received a single dose of single-antigen 
HepA vaccine within the previous 6 months do not need an 
additional dose for travel (1). Travelers may be administered 
Twinrix before travel, consisting of 3 doses administered on 
a 0-, 1-, and 6-month schedule. An alternate, accelerated 
schedule is also available for Twinrix: 3 doses at 0, 7, and 
21–30 days, followed by a booster dose at 12 months that 
provides long-term protection (2). 

For travelers aged >40 years, immunocompromised persons, 
and persons with chronic liver disease, the ability of the person 
to develop a protective antibody level after receipt of HepA 
vaccine, the magnitude of the risk for hepatitis A virus (HAV) 
transmission from the exposure (e.g., endemicity of hepatitis A 
in the area of travel), and availability of IG and vaccine should 
be considered in decisions to use IG in addition to vaccine 
(1). In addition, because of the complexity of determining 
HAV endemicity globally and limited data on subpopulation 
variation of HAV antibody (anti-HAV) seroprevalence within 
regions (3,4), preexposure protection against HAV infection 
can be considered for persons aged ≥12 months who are 
traveling to any area.
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Appendix B: Provider Guidance on Risk Assessment for Hepatitis A 
Postexposure Prophylaxis

Postexposure Prophylaxis for Persons 
Exposed to Hepatitis A Virus

Healthy persons who have completed the hepatitis A 
(HepA) vaccination series at any time do not need additional 
postexposure prophylaxis (PEP) if they are exposed to 
hepatitis A virus (HAV). The effectiveness of PEP is greater 
when administered soon after exposure. Therefore, if only 
immune globulin (IG) (1) or only vaccine is available for a 
person who has been exposed, either available product should 
be administered as soon as possible; the person may return 
for the other product if it becomes available within 2 weeks 
of exposure. If administered simultaneously, HepA vaccine 
and IG should be administered in a different anatomic site 
(i.e., separate limbs) (2). The HepA vaccine series should be 
completed with a second dose at least 6 months after the first 
dose for long-term protection.

PEP should be administered to all persons who have not 
previously completed the HepA vaccine series who have been 
exposed or are at risk for exposure through close personal 
contact with a person who has serologically confirmed HAV 
infection (e.g., household and sexual contacts, persons using 
injection or noninjection drugs with the HAV-infected 
person, or caregivers not using appropriate personal protective 
equipment) (3). 

Risk for HAV Transmission in Various 
Settings and for Various Groups

For persons exposed to HAV, considerations regarding 
decisions to use IG, vaccine, or both should include the ability 
of the person to develop a protective level of antibodies after 
receipt of HepA vaccine, the magnitude of the risk for HAV 
transmission from the exposure, and the availability of IG and 
vaccine (4). The severity of HAV infection and the time to 
develop protective antibodies increase with age (4). In general, 
the risk for infection after a household or sexual exposure is 
likely to be greater than the risk associated with a common 
source exposure (e.g., exposure to a contaminated food product 
or restaurant exposure) (5). The risk for transmission of HAV 
is influenced by host and environmental factors and varies 
considerably in different settings. For example, without PEP, 
secondary attack rates of 20%–50% have been reported in 
households, with higher rates of transmission occurring from 
infected young children than from infected adolescents and 
adults (6–8). In contrast, attack rates among patrons of food 
service establishments who have been exposed to HAV-infected 

food handlers are generally low (5,9–12). Given the difficulty 
in determining precise timing and extent of exposure and 
potential repeated exposures, as well as concerns over the 
administration and availability of IG (1,11), risk-based 
provider guidance is provided below.

Child care centers. PEP should be administered to all 
previously unvaccinated staff members and attendees of child 
care centers or institutions if 1) one or more cases of HAV 
infection are recognized in children or 2) cases are recognized 
in two or more households of center attendees. If one or more 
cases of HAV infection occur among employees, PEP for other 
staff and attendees should be considered based on the duties, 
hygienic practices, and presence of symptoms at work. In 
centers that do not provide care to children who wear diapers, 
PEP can be considered only for care center contacts of the 
index patient (3).

Common-source food exposure and food handlers. Because 
common-source transmission to patrons is unlikely (5,9,11,12), 
administering PEP to patrons of food establishments staffed by 
an HAV-infected person typically is not indicated. If, during 
the time when the food handler was likely to be infectious, the 
food handler both directly handled uncooked or cooked foods 
without gloves and had diarrhea or poor hygienic practices, 
the risk for an individual patron remains low; however, PEP 
may be considered for persons who have potentially been 
exposed (patrons or co-workers of the infected food handler 
during the time the food handler was symptomatic and 
worked) (5,11). PEP in this scenario should generally consist 
of vaccination for persons aged ≥12 months, although IG 
may be considered in addition to vaccine for exposed persons 
who are immunocompromised or have chronic liver disease. 
In settings in which repeated exposures to HAV might have 
occurred (e.g., institutional cafeterias), consideration of HepA 
vaccine, IG, or both is warranted.

Settings providing services to children and adults. PEP 
is not routinely indicated when a single case occurs in an 
elementary or secondary school or an office or other work 
setting and the source of infection is outside of the setting. PEP 
should be administered to persons who have close contact with 
index patients if an epidemiologic investigation indicates HAV 
transmission has occurred (e.g., among students in a school). 
PEP should be considered for all previously unvaccinated 
residents and employees when a confirmed hepatitis A case 
occurs in a setting where close personal contact occurs regularly 
and hygiene standards are difficult to maintain (e.g., correctional 
facility, homeless shelter, psychiatric facility, or group home or 
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residential facility for persons with developmental disabilities). 
In a setting containing multiple enclosed units or sections (e.g., 
prison ward), PEP administration should be limited only to 
persons in the area with risk for exposure (3).

Health care institutions. Because health care personnel 
do not have an increased prevalence of HAV infection, HepA 
vaccination is not routinely recommended for health care 
personnel in the United States (3). When a person who has 
HAV infection is admitted to a hospital, staff members should 
not routinely be administered PEP; instead, appropriate 
infection control practices should be emphasized (i.e., contact 
precautions for diapered or incontinent patients) (13). PEP 
within the health care setting may be considered on a case-by-
case basis if the risk for exposure to HAV is considered high. 
Outbreaks have been observed in neonatal intensive care units 
because of infants acquiring infection from transfused blood 
and subsequently transmitting HAV to other infants and staff 
(14,15). Outbreaks of hepatitis A caused by transmission 
from patients to health care personnel are typically associated 
with fecal incontinence and inadequate hand hygiene (16), 
although most hospitalized patients who have HAV infection 
are admitted after onset of jaundice, when they are beyond the 
point of peak infectivity (17,18). In hospitals, sharing food or 
beverages between patients, families, and health care personnel 
has been associated with HAV transmission (19,20).

Host-specific factors to consider when assessing for increased 
risk for HAV transmission in the health care setting include 
health care personnel with hepatitis A working during the 
infectious period or working with symptoms including 
diarrhea, and patients with hepatitis A who are diapered or 
incontinent and symptomatic, including diarrhea. Infection 
control considerations include poor compliance with hand 
hygiene, poor adherence to recommended standard and 
transmission-based precautions (e.g., contact precautions 
when caring for patients with hepatitis A who are diapered or 
incontinent, standard precautions for all others [https://www.
cdc.gov/infectioncontrol/guidelines/isolation/index.html])
and suboptimal cleaning and disinfection of the environment.
When perceived risk for HAV exposure is high, PEP for
patients or health care personnel may be considered. In a health 
care setting with multiple enclosed units or sections (e.g., a
hospital or psychiatric facility), PEP administration may be
limited to areas where potential exposures may have occurred
(e.g., cardiology ward or intensive care unit).
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