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KEY POINTS

This chapter provides general guidance for vaccine-preventable disease surveillance, describing the disease background/epidemiology,
case investigation and reporting/notification, disease case definitions, and activities for enhancing surveillance, case investigation, and
outbreak control for hepatitis B.

Disease Description

Hepatitis B is caused by infection with the hepatitis B virus (HBV), a partially double-stranded DNA virus of the family hepadnaviridae[1]. HBV
replicates in the liver and causes both acute and chronic hepatitis. Although the highest concentrations of virus are found in blood, other body
fluids, such as semen and saliva, have also been demonstrated to contain HBV. HBV is predominantly a blood and sexually transmitted infection
and is transmitted by percutaneous and mucosal exposure to infectious body fluids.

Symptomatology and transmission

The incubation period for acute hepatitis B ranges from 45 to 180 days (average 120 days). The clinical manifestations of acute HBV infection
are age dependent. Infants, young children (younger than 10 years of age), and immunosuppressed adults with newly acquired HBV infection
are usually asymptomatic[2]. Older children and adults are symptomatic in 30%-50% of infections. When present, clinical symptoms and signs
might include anorexia, malaise, nausea, vomiting, abdominal pain, jaundice, dark urine, and clay-colored or light stools. Occasionally,
extrahepatic manifestations occur and include skin rashes, arthralgia, and arthritis. Fulminant hepatitis occurs in about 1%—2% of acutely
infected persons.

Among adults with normal immune status, most (94%—-98%) recover completely from newly acquired HBV infections, eliminating the virus from
the blood and producing neutralizing antibodies that confer immunity from future infection[3]. In infants, young children, and immunosuppressed
persons, most newly acquired HBV infections result in chronic infection[4] [5]. Infants are at greatest risk, with a 90% chance of developing
chronic infection if infected at birth[6]. Although the consequences of acute hepatitis B can be severe, most of the serious sequelae occur in
persons in whom chronic infection develops. Chronic liver disease develops in two-thirds of these persons, and approximately 15%-25% die
prematurely from cirrhosis or liver cancer. Persons with chronic HBV infection are often detected in screening programs, such as those for blood
donors, pregnant women, and refugees|i] [7]. Persons with chronic HBV infection are a major reservoir for transmission of HBV infections. Any
person testing positive for hepatitis B surface antigen (HBsAg) is potentially infectious to both household and sexual contacts.

Background

Prevalence

Globally, there were an estimated 248 million persons with chronic HBV infection in 2010 and approximately 686,000 deaths were attributed to
complications associated with chronic HBV infection in 20131g]. In the United States, based on national health surveys, there are approximately
850,000 persons living with chronic HBV infection [9]. However, estimates based on other methods and data yield estimates as high as 2.2
million persons with chronic HBV infection[10]. The prevalence of chronic HBV infection in the United States is driven by foreign-born persons
from HBV-endemic regions such as Africa, Asia, and the Pacific Islands[10]. Based on testing from the National Health and Nutrition Examination
Survey, the age-adjusted prevalence of hepatitis B core antibody (anti-HBc) in the US population, which indicates past or present infection,
decreased steadily from 5.5% during 1988-1994, to 4.8% during 1999-2006, and to 3.7% during 2007-2012 among all persons 6 years of age
and older([9]. The overall prevalence of chronic active HBV infection has remained largely constant since 1999. The age adjusted prevalence of
anti-HBc and HBsAg together, which indicates chronic active HBV infection, decreased from 0.40% during 1988-1994, to 0.30% during 1999-
2006, and remained stable at 0.30% during 2007-2012 among persons 6 years of age and older[9].
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Until recently, hepatitis B was one of the most frequently reported vaccine-preventable diseases in the United States, with 15,000-20,000 cases
reported annually to the National Notifiable Diseases Surveillance System (NNDSS). In 2016, 3,218 cases of acute hepatitis B were reported.
After correction for underreporting and asymptomatic infections, this represented an estimated 20,917 new infections|[11].

Screening and risk factors

Screening of all pregnant women for HBsAg to identify infants requiring postexposure prophylaxis has been recommended since 1988.
Universal infant hepatitis B immunization has been recommended since 1991, and universal adolescent (age 11-12 years) hepatitis B
immunization since 1995(12] [13]. In the United States, approximately 21,000 HBsAg-positive women give birth annually[14]. Without
postexposure prophylaxis to prevent perinatal HBV infection, it is estimated that HBV transmission would occur in 36% of infants born to
HBsAg-positive women[15]. Furthermore, before the implementation of universal infant hepatitis B immunization, an additional 16,000 children
younger than 10 years old were infected annually in the United States through exposure to HBsAg-positive household members or community
contacts|[16]. Populations with the highest rates of these early childhood infections included Alaska Natives, children of Pacific Islander parents,
and children of first-generation immigrants from countries where HBV is of intermediate or high endemicity [17] [18] [19].

Among persons who reported risk behaviors/exposures in 2016, the most frequently reported risk behavior/exposure for acute, symptomatic
hepatitis B was injection drug use (34%), followed by sex with multiple partners (30%)[11]. More than half of persons with newly acquired
hepatitis B were previously seen in medical settings where hepatitis B vaccine is routinely recommended, such as sexually transmitted disease
(STD) treatment clinics or drug treatment centers[14].

Hepatitis B vaccination is the most effective means to prevent HBV infection and its consequences. Since the hepatitis B vaccines were licensed
in the United States in 1982, the number of acute HBV infections has declined from 9.6 per 100,000 in 1982 to 1.0 per 100,000 in 2016[11] [20].
Screening of all pregnant women for HBV, universal vaccination of infants, and postexposure prophylaxis provided to infants born to HBsAg-
positive women are effective public health strategies to reduce the prevalence of HBV infection and risk of transmission. Healthcare providers
should also assess the need for hepatitis B vaccination in all adults and vaccinate all adults who report risks for HBV infection as well as adults
seeking protection from HBV infection who do not acknowledge a risk factor.

Importance of Rapid Identification

Rapid identification and prompt reporting of cases of acute hepatitis B is important because measures such as postexposure prophylaxis can be
taken to prevent transmission to other persons. Although outbreaks of hepatitis B are unusual, rapid recognition allows for identification of the
source and prevention of further transmission. In addition, identification of risk behaviors/exposures for infection provides a means to assess the
effectiveness of hepatitis B immunization activities in the community and identify missed opportunities for immunization.

In most states, HBsAg positivity is a laboratory reportable condition. Reporting of HBsAg-positive persons facilitates timely immunization of
contacts. For HBsAg-positive pregnant women, reporting allows the initiation of case management to ensure prevention of perinatal HBV
transmission (see "Postexposure prophylaxis" below). In 2003, chronic HBV infection became nationally notifiable and is reportable by state
health departments to NNDSS. All states are encouraged to report chronic hepatitis B infection. States should develop registries of persons with
HBsAg-positive laboratory results to facilitate reporting to NNDSS (see "Registries/databases for HBsAg-positive persons" below) and their

contacts should be screened, vaccinated, linked to care, and offered postexposure prophylaxis, as appropriate.

Postexposure prophylaxis

Hepatitis B immune globulin (HBIG) is prepared from human plasma that is known to contain a high titer of antibody to HBsAg (anti-HBs). The
plasma from which HBIG is prepared is screened for HBV, hepatitis C virus (HCV), and human immunodeficiency virus infections. Since 1999, all
products available in the United States have been manufactured by methods that inactivate HCV and other viruses. A regimen combining
hepatitis B vaccine and HBIG is 85%-95% effective in preventing HBV infection when administered to infants born to HBsAg-positive mothers
within 12 hours of birth and followed by the hepatitis B vaccine series[21]. Regimens involving either the hepatitis B vaccine series or multiple
doses of HBIG alone are 70%-75% effective in preventing HBV infection [21]. Postexposure prophylaxis with hepatitis B vaccine and HBIG
should be given to infants born to HBsAg-positive mothers and others (e.g., healthcare personnel after occupational exposure to HBsAg-positive
blood) depending on their vaccination and vaccine response status. Although the postexposure efficacy of the combination of hepatitis B vaccine
series and HBIG has not been evaluated for occupational exposure, it can be presumed that the increased efficacy of this regimen observed in
the perinatal setting compared with HBIG alone would apply to these exposures.

Importance of Surveillance

Disease surveillance is used to 1) identify contacts of case-patients who require postexposure prophylaxis; 2) detect outbreaks; 3) identify
infected persons who need counseling and referral for medical management; 4) monitor disease incidence and prevalence; and 5) determine the
epidemiologic characteristics of infected persons, including the source of their infection, to assess and reduce missed opportunities for
vaccination.

Disease Reduction Goals

The primary goal of hepatitis B vaccination is to prevent chronic HBV infection. However, because such a high proportion of persons with chronic
HBYV infection are asymptomatic and the consequences are not seen for many years, monitoring the direct impact of prevention programs on the
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prevalence of chronic infection is difficult. Consequently, the disease reduction goals that have been established for hepatitis B are a combination
of process and disease outcome measures. Because most HBV infections among children younger than 10 years of age are asymptomatic,
programs targeting infants and children are best evaluated by measuring vaccination coverage and the prevalence of HBsAg or anti-HBc as
markers of HBV infection [22] [23]. As most acute HBV infection is asymptomatic among children, measuring reduction in acute infections is less
useful. In older age groups, monitoring the incidence of acute disease as well as measuring vaccine coverage levels provides data useful for
measuring the effectiveness of prevention programs.

Healthy People 2020 disease reduction goals have been established for the United States|[24]. Disease reduction goals include reducing the
estimated number of chronic HBV infections in infants and children 1-24 months of age from 799 cases in 2007 to 400 cases in 2020 and the
number of new hepatitis B cases reported among persons 2-18 years of age from 0.1 new symptomatic cases per 100,000 in 2007 to zero cases
in 2020. Healthy People 2020 vaccination goals for infants and children include setting a target coverage level for infants 0-3 days of age who
receive the initial birth dose of hepatitis B vaccine from 70.6% in 2012 to 85% in 2020 and a target coverage level for infants 19-35 months of
age who complete the 3-dose hepatitis B vaccination series from 89.7% in 2012 to 90% in 2020 [24]. Based on 2017 data, vaccination coverage
for infants 0-3 days of age who receive the birth dose of hepatitis B vaccine is 73.6% while the vaccination coverage level for infants 19-35
months of age who receive at least 3 doses of hepatitis B vaccine is 91.4% [25].

Disease reduction goals for adults 19 years of age and older include reducing the rate of acute hepatitis B from 2.0 cases per 100,000 in 2007 to
1.5 cases per 100,000 in 2020. Among adults in groups at high risk, disease reduction goals include reducing the number of acute hepatitis B
infections in persons who inject drugs from 285 cases in 2007 to 215 cases in 2020 and reducing the number of acute hepatitis B infections
among men who have sex with men from 62 cases in 2007 to 45 cases in 2020[24].

Case Definition

Case definitions for hepatitis B are important to inform accurate data surveillance. The following case definitions for acute hepatitis B, chronic
hepatitis B virus infection, and perinatal HBV infection have been adopted by the Council of State and Territorial Epidemiologists [26] [27] [28].
Stringent case definitions based on "definite" acute HBV infection allow extrapolation and estimation of acute HBV infection rates in the United
States: thus, each reported definite case is thought to represent 6.5 other cases of acute HBV [29].

Hepatitis B, acute (effective 2012)

Clinical case definition

An acute illness with

» adiscrete onset of symptoms* AND

* jaundice or elevated serum alanine aminotransferase levels (>100 IU/L).

*A documented negative HBsAg laboratory result within 6 months prior to a positive test (either HBsAg, hepatitis B e antigen [HBeAg], or HBV
nucleic acid testing [NAT] including genotype) result does not require an acute clinical presentation to meet the surveillance case definition.

Laboratory criteria for diagnosis
*» HBsAg positive AND

* Immunoglobulin M (IgM) antibody to hepatitis B core antigen (IgM anti-HBc) positive (if done)

Case classification

Confirmed: a case that meets the clinical case definition and is laboratory confirmed, and is not known to have chronic hepatitis B.

Chronic hepatitis B virus infection (effective 2012)

Clinical description

Persons with chronic HBV infection may have no evidence of liver disease or may have a spectrum of disease ranging from chronic hepatitis to
cirrhosis or liver cancer. Persons with chronic infection may be asymptomatic.

Laboratory criteria for diagnosis

» |gM anti-HBc negative AND a positive result on one of the following tests: HBsAg, HBeAg, or NAT for HBV DNA (including qualitative,
quantitative, and genotype testing) OR

» HBsAg positive or NAT for HBV DNA positive (including qualitative, quantitative, and genotype testing) or HBeAg positive 2 times at least 6
months apart (Any combination of these tests performed 6 months apart is acceptable.)

Case classification



Confirmed: a case that meets either laboratory criterion for diagnosis.

Probable: a case with a single HBsAg-positive or HBV DNA-positive (including qualitative, quantitative, and genotype testing) or HBeAg-
positive laboratory result when no IgM anti-HBc results are available.

Comment: Multiple laboratory tests indicative of chronic HBV infection may be performed simultaneously on the same patient specimen as part
of a "hepatitis panel." Testing performed in this manner may lead to seemingly discordant results, e.g., HBsAg negative and HBV DNA positive.
For purposes of this case definition, any positive result among the three laboratory tests mentioned above is acceptable, regardless of other
testing results. Negative HBeAg results and HBV DNA levels below positive cutoff level do not confirm the absence of HBV infection.

Perinatal hepatitis B virus infection (effective 2017)

Clinical description

Perinatal hepatitis B in a child <24 months of age may range from asymptomatic to fulminant hepatitis.

Laboratory criteria for diagnosis consists of one or more of the following
» Positive HBsAg test (only if at least 4 weeks after last dose of hepatitis B vaccine) OR
» Positive HBeAg OR

* Positive HBV DNA

Case classification

Confirmed: Child born in the United States or a United States territory to a HBV-infected mother and positive for HBsAg at 21 month of age and
<24 months of age OR positive for HBeAg or HBV DNA at 29 months of age and <24 months of age.

Probable: Child born in the United States or a United States territory and positive for HBsAg at 21 month of age and <24 months of age OR
positive for HBeAg or HBV DNA at 29 months of age and <24 months of age, but whose mother's hepatitis B status is unknown.

Comment: Infants born to HBsAg-positive mothers should receive the first dose of hepatitis B vaccine and HBIG within 12 hours of birth,
followed by the second and third doses of vaccine at 1 and 6 months of age, respectively, if receiving the single-antigen vaccine. Scheduling will
be different if the infant received a combination vaccine or if the infant weighed <2,000 grams at birth. Postvaccination serologic testing for
HBsAg and anti-HBs (antibody to HBsAg) is recommended at age 9-12 months (or 1-2 months after the final dose of the vaccine series, if the
series is delayed). If the initial dose of the hepatitis B vaccine and HBIG are delayed for more than 1 month after birth, testing for HBsAg may
determine if the infant is already infected.

Laboratory Testing

Diagnostic tests used to confirm hepatitis B virus (HBV) infection include serologic testing, genotyping and subtyping (in outbreak
investigations), and occasionally PCR-based assays to amplify/quantify and determine the sequence of viral genomes.

Refer to Chapter 22, "Laboratory Support for Surveillance of Vaccine-Preventable Diseases" for detailed information on laboratory testing for
hepatitis B.

Specimen collection

Specimen collection and shipping are important steps in obtaining laboratory diagnosis or disease confirmation. Guidelines have been published
for specimen collection and handling for viral and microbiologic agents. Information is also available on using CDC laboratories as support for
reference and disease surveillance; this includes:

» a central website for requesting lab testing;

* the form required for submitting specimens to CDC (see Appendix 23, CDC Form #50.34 );

* information on general requirements for shipment of etiologic agents (Appendix 24 ); and

the CDC Infectious Diseases Laboratories Test Directory, which provides an online test directory that contains not only a list of orderable tests

for that institution, but also detailed information on appropriate specimen types, collection methods, specimen volume, and points of contact.

Reporting and Case Notification

Case reporting within a jurisdiction

In the United States, case reports of viral hepatitis are classified as hepatitis A, acute hepatitis B, acute hepatitis C, perinatal HBV infection,
chronic hepatitis B, and hepatitis C, past or present, and perinatal HCV infection. Serologic testing is necessary to determine the etiology of viral
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hepatitis, and case reports should be based on laboratory confirmation (see Section VII). Each state and territory (jurisdiction) has a list of
reportable diseases and conditions of public health importance [30] [31]. This list also includes persons or groups who are responsible for
reporting, such as healthcare providers, hospitals, laboratories, and other institutions. Persons reporting these conditions should contact their
state/jurisdiction health department for jurisdiction-specific reporting requirements. The CDC Viral Hepatitis Case Report worksheet is included
as Appendix 6, to serve as a guide for data collection during investigation of reported cases.

Case notification to CDC

Case notifications of acute hepatitis B, chronic HBV infection, perinatal HBV infection, and other reportable diseases are transmitted weekly by
the state/jurisdiction health departments to CDC through NNDSS. NNDSS core data elements include basic information (excluding personal
identifiers)—age, race/ethnicity, sex, date of onset, date of report, and county of residence. The National Electronic Telecommunications System
for Surveillance (NETSS) includes extended data elements, e.g., clinical data, laboratory results, and exposure history. However, notifications of
these extended data elements are often incomplete. (For example, in 2016, 52% of acute, symptomatic hepatitis B cases were reported in the
United States without risk exposure/behavior information.) [11] The Division of Viral Hepatitis has developed an extended data collection
worksheet, included as Appendix 6 to serve as a guide for data collection for information about symptoms, risk behavior/exposures, and serologic
data. This worksheet can be used for case investigation, and data can be directly entered into the state's electronic reporting system. Jurisdictions
that report cases through the National Electronic Diseases Surveillance System [32] and Emerging Infections Program[33] (Enhanced Hepatitis
Surveillance) infrastructure can also collect data elements using this worksheet. Case notifications should not be delayed because of incomplete
information or lack of confirmation. Data can be updated electronically as more information becomes available. The state/jurisdiction in which the
patient resides at the time of diagnosis should submit the case notification to CDC.

Vaccination

For specific information about the use of hepatitis B vaccines, refer to The Pink Book, which provides general recommendations, including vaccine

use and scheduling, immunization strategies for providers, vaccine content, adverse events and reactions, vaccine storage and handling, and
contraindications and precautions.

Enhancing Surveillance

Establishing surveillance for acute hepatitis is difficult for several reasons. Five different viruses (A-E) cause viral hepatitis, and the clinical
manifestations of the different types of acute hepatitis are similar. Infection with HBV, HCV, and HDV can result in both acute and chronic

infection. Therefore, serologic testing is necessary to establish an etiologic diagnosis for persons with symptoms of acute hepatitis and to

evaluate case reports of persons who are reported with viral hepatitis. However, a lack of understanding about the epidemiology of these
diseases and underutilization of serologic testing could result in significant misclassification in reporting of acute viral hepatitis.

Provider education

Providers should be educated about the importance of performing appropriate serologic tests to determine the etiology of viral hepatitis and
reporting all cases of acute hepatitis B, chronic hepatitis B, and perinatal hepatitis B. Case investigations of infected persons provide the best
opportunity for postexposure prophylaxis of contacts and for reducing transmission.

Case investigation

Case investigation is essential for determining contacts who are eligible for prophylaxis and for collection of risk factor data. Analysis of risk
factor data can identify populations where targeted interventions may be needed.

Laboratory reporting

Laboratories should be encouraged to report all persons with serologic markers of acute or chronic hepatitis B to the state or local health
department. All IgM anti-HBc— and HBsAg-positive results should be reported. To facilitate reporting, these laboratory results could be included
in the state’s list of laboratory-reportable conditions.

Monitoring surveillance indicators

Regular monitoring of surveillance indicators, including date of report, timeliness, and completeness of reporting, may identify specific areas of
the surveillance and reporting system that need improvement. Important program indicators that can be monitored through the surveillance,
reporting and case investigation system include the following:

» Characteristics of cases of acute hepatitis B that occur in children and adolescents and missed opportunities for vaccination.
» Characteristics of cases of acute hepatitis B in which death has occurred.

» Characteristics of cases of acute hepatitis B in persons reporting a history of vaccination.

» Characteristics of cases of acute hepatitis B in persons over 70 years of age.

» Characteristics of cases of acute hepatitis B associated with healthcare transmission.
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» Characteristics of cases of perinatal hepatitis B.

Registries/databases for HBsAg-positive persons

Reporting of HBsAg-positive test results and establishment of databases/registries for HBsAg-positive persons is encouraged. When any type
of database is established, the confidentiality of individual identifying information needs to be ensured according to applicable laws and
regulations. Computerized databases of persons with HBsAg-positive results can be used to:

» Distinguish newly reported cases of infection from previously identified cases and facilitate reporting of chronic hepatitis B;
» Facilitate case investigation and follow-up of persons with chronic HBV infection;

» Provide local, state, and national estimates of the proportion of persons with chronic HBV infection who have been identified.

Hospital-based reporting

Hospitals and infection control practitioners should be encouraged to report all persons with acute viral hepatitis (ICD-10 code B16) and all
births to HBsAg-positive women.

Streamlining reporting using electronic methods

Although many surveillance systems still rely on paper and pencil for data collection, use of data from sources such as electronic medical
records, electronic case reporting [34] [35] [36] [37] [38] [39] [40], and clinical laboratory information systems (LIMS) can significantly improve reporting

speed, enhance data quality, and reduce workload.

Case Investigation

Guidelines for investigating a suspected case of acute viral hepatitis include

» determining a discrete onset of illness,

» confirming evidence of acute liver disease (jaundice or elevated aminotransferase levels), and
» obtaining serologic laboratory results.

The minimum recommended elements for investigating cases of chronic HBV infection and perinatal HBV infection include obtaining the
serologic laboratory results needed to establish the case. Further investigation to determine the clinical characteristics of these cases may also
be considered although it is not required to confirm the case.

Information to collect for acute hepatitis B infection

The following information is epidemiologically important to collect in a case investigation for acute hepatitis B infection [41] [42]. Additional
information may also be collected at the direction of the state health department.

» Demographic information

o Clinical details

o Date of illness onset
» Symptoms, including jaundice
» Laboratory results

» Vaccination status

Risk behaviors/exposures

» Contact investigation and prophylaxis

Information to collect for chronic hepatitis B infection

The following information is epidemiologically important to collect in a case investigation for chronic hepatitis B infection [34] [35]. Additional
information may also be collected at the direction/jurisdiction of the state health department.

* Demographic information
» Laboratory results

» Risk behaviors/exposures



» Pregnancy status. All HBsAg-positive pregnant women should be reported to the Perinatal Hepatitis B Prevention Program manager so that
they can be tracked and their infants can receive appropriate case management

The recommended elements of case investigation and follow-up of persons with chronic hepatitis B virus infection are detailed elsewhere6].
The following should be included:

» Contact investigation and prophylaxis: Provision of hepatitis B vaccination for sexual, household, and other (needle-sharing) contacts of
persons with hepatitis B, and counseling to prevent transmission to others

» Counseling and referral for medical management, including
o assessing for biochemical evidence of chronic liver disease, and

o evaluating eligibility for antiviral treatment

Information to collect for perinatal HBV infection

The following information is epidemiologically important to collect in a case investigation for perinatal HBV infection:
» Demographic information about the child and mother
» Laboratory results
» Birth weight is useful because infants <2,000 grams will require an additional vaccine dose
» Immunization history of the child, including date/time and doses of hepatitis B vaccine and HBIG
Case investigation and follow-up of infants with hepatitis B virus infection should include the following:
» Referral for medical management, including
o assessing for biochemical evidence of chronic liver disease, and
o evaluating eligibility for antiviral treatment

» |dentification of other susceptible infants and children in the household who require vaccination

Resources

* Webcast related to this manual

» CDC Hepatitis B web site

» Surveillance Guidelines and Forms

» Hepatitis B disease burden

» Hepatitis B vaccination

» National Hepatitis B Initiative for Asian Americans/Native Hawaiian and Other Pacific Islanders @
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CONTENT SOURCE:
National Center for Immunization and Respiratory Diseases (NCIRD); Office of the Director (OD)

REFERENCES

1. Schillie S, Vellozzi C, Reingold A, et al. Prevention of hepatitis B virus infection in the United States: recommendations of the Advisory
Committee on Immunization Practices. MMWR Recomm Rep 2018;67(RR-1):1-31.

2. McMahon BJ, Alward WL, Hall DB, et al. Acute hepatitis B virus infection: relation of age to the clinical expression of disease and subsequent
development of the carrier state. J Infect Dis 1985;151(4):599-603. doi: 10.1093/infdis/151.4.599.

3. Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology 2007;45(2):507-39. doi: 10.1002/hep.21513.

4. Beasley R, Hwang LY, Lin CC, et al. Incidence of hepatitis B virus infections in preschool children in Taiwan. J Infect Dis 1982;146:198-204.
doi: 10.1093/infdis/146.2.198 7

5. Lalazar G, Rund D, Shouval D. Screening, prevention and treatment of viral hepatitis B reactivation in patients with haematological
malignancies. BrJ Haematol 2007;136(5):699-712. doi: 10.1111/j.1365-2141.2006.06465.x 4



https://www.cdc.gov/vaccines/ed/surv/index.html
https://www.cdc.gov/hepatitis/hbv/index.htm
https://www.cdc.gov/hepatitis/statistics/guidelinesandforms.htm
https://www.cdc.gov/hepatitis/HAV/StatisticsHAV.htm#section4
https://www.cdc.gov/hepatitis-b/vaccination/index.html
https://hepbtaskforce.org/
https://hepbtaskforce.org/
https://www.cdc.gov/mmwr/volumes/67/rr/rr6701a1.htm
https://www.cdc.gov/mmwr/volumes/67/rr/rr6701a1.htm
https://doi.org/10.1093/infdis/146.2.198
https://doi.org/10.1093/infdis/146.2.198
https://doi.org/10.1111/j.1365-2141.2006.06465.x
https://doi.org/10.1111/j.1365-2141.2006.06465.x
https://www.cdc.gov/ncird/index.html
https://www.cdc.gov/ncird/divisions-offices/index.html#heading-s_sqyz19j7

Edmunds WJ, Medley GF, Nokes DJ, Hall AJ, Whittle HC. The influence of age on the development of the hepatitis B carrier state. Proc Biol
5¢i1993;253(1337):197-201. doi: 10.1098/rspb.1993.0102.

CDC. Screening for hepatitis B virus infection among refugees arriving in the United States, 1979-1991. MMWR Morb Mortal Wkly Rep
1991;40(45):784-86.

Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott JJ. Estimations of worldwide prevalence of chronic hepatitis B virus infection: a systematic
review of data published between 1965 and 2013. Lancet 2015;386(10003):1546-55. doi: 10.1016/50140-6736(15)61412-X.

Roberts H, Kruszon-Moran D, Ly KN, et al. Prevalence of chronic hepatitis B virus (HBV) infection in US households: National Health and
Nutrition Examination Survey (NHANES), 1988-2012. Hepatology 2016;63(2):388-97. doi: 10.1002/hep.28109.

Kowdley KV, Wang CC, Welch S, Roberts H, Brosgart CL. Prevalence of chronic hepatitis B among foreign-born persons living in the United
States by country of origin. Hepatology 2012;56(2):422-433. doi: 10.1002/hep.24804.

CDC. Surveillance for viral hepatitis: United States, 2016[1.5 MB, 75 pages] . Atlanta, GA: CDC; 2016; [updated 2018 April 16; cited
2019 August 26].

CDC. Hepatitis B virus: A comprehensive strategy for eliminating transmission in the United States through universal childhood vaccination:
Recommendations of the Immunization Practices Advisory Committee. MMWR Recomm Rep 1991;40(RR-13):1-19.

CDC. A comprehensive strategy to eliminate transmission of hepatitis B virus infection in the United States: Recommendations of the

Advisory Committee on Immunization Practices (ACIP); Part 1: Immunization of infants, children and adolescents. MMWR Recomm Rep

2005;54 (RR-16):1-23.
CDC. Pregnancy and HIV, viral hepatitis, STD, and TB prevention. Atlanta, GA: CDC; 2016; [updated 2019 May 22; cited 2019 August 26].

Ko SC, Fan L, Smith EA, Fenlon N, Koneru AK, Murphy TV. Estimated annual perinatal hepatitis B virus infections in the United States, 2000—
20009. J Pediatric Infect Dis Society 2014;5(2):114-21. doi: 10.1093/jpids/piullb.

Armstrong GL, Mast EE, Wojczynski M, Margolis HS. Childhood hepatitis B virus infections in the United States before hepatitis B
immunization. Pediatrics 2001;108:1123-28. doi: 10.1542/peds.108.5.1123.

McMahon BJ, Alberts SR, Wainwright RB, Bulkow L, Lanier AP. Hepatitis B-related sequelae: prospective study in 1400 hepatitis B surface
antigen—positive Alaska native carriers. Arch Internal Med 1990;150:1051-54. doi: 10.1001/archinte.150.5.1051

Margolis HS, Alter MJ, Hadler SC. Hepatitis B: evolving epidemiology and implications for control. Semin Liver Dis 1991;11(2):84-92. doi:
10.1055/5-2008-1040427.

Hurie MB, Mast EE, Davis JP. Horizontal transmission of hepatitis B virus infection to United States-born children of Hmong refugees.
Pediatrics 1992;89:269-73.

CDC. Surveillance for acute viral hepatitis —United States, 2006. MMWR Morb Mortal Wkly Rep 2008;57(S5-2):1-24.

Beasley RP, Huang YL, Lee GC, et al. Prevention of perinatally transmitted hepatitis B virus infections with hepatitis B immune globulin and
hepatitis B vaccine. Lancet 1983;322:1099-102. doi: 10.1016/S0140-6736(83)90624-4.

Perz JF, Elm JL, Fiore AE, Huggler JI, Kuhnert WL, Effler PV. Near elimination of hepatitis B virus infections among Hawaii elementary school
children after universal infant hepatitis B vaccination. Pediatrics 2006;118(4),1403-8. doi: 10.1542/peds.2006-0724.

Harpaz R, McMahon BJ, Margolis HS, et al. Elimination of new chronic hepatitis B virus infections: results of the Alaska immunization
program. J Infect Dis 2000;181(2):413-8. doi: 10.1086/315259.

U.S. Department of Health and Human Services. Immunization and infectious diseases [Z. In: Healthy People 2020. Washington, DC; U.S.

Department of Health and Human Services; 2017.

Hill HA, Elam-Evans LD, Yankey D, Singleton JA, Kang, Y. Vaccination coverage among children aged 19-35 months — United States, 2017.
MMWR Morb Mortal Wkly Rep 2018;67(40):1123-8. doi: 10.15585/mmwr.mm6740a4.

CDC. Hepatitis B, acute: 2012 case definition. Atlanta, GA: CDC [cited 2017 July 13].

CDC. Hepatitis B, chronic. Atlanta, GA: CDC [cited 2017 July 13].

CDC. Hepatitis B, perinatal virus infection. Atlanta, GA: CDC [cited 2017 July 13].

Klevens RM, Liu SJ, Roberts H, Jiles RB, Holmberg SD. Estimating acute viral hepatitis infections from nationally reported cases. Am J Public
Health 2014;104(3):482-7. doi: 10.2105/AJPH.2013.301601.

Roush S, Birkhead G, Koo D, Cobb A, Fleming D. Mandatory reporting of diseases and conditions by health care professionals and laboratorie
. JAMA 1999;282(2):164-70. doi: 10.1001/jama.282.2.164.

CSTE . State reportable conditions website. Atlanta, GA: CSTE [cited 2017 July 14].
CDC. Integrated Surveillance Information Systems/NEDSS. Atlanta, GA: CDC [updated 2017 March 16; cited 2017 July 13].

CDC. Emerging infections programs. [updated 2017 June 8; cited 2017 July 13].

CDC. Progress in improving state and local disease surveillance—United States, 2000-2005. MMWR Morb Mortal Wkly Rep 2005;
54(33):822-5.

CSTE. Improving public health practice by enhancing the public health community's capability for electronic information exchange using HL7
CDA[5 pages] [PPF] 2. CSTE position statement 13-SI-03; 2013. Atlanta, GA: CSTE;2013.

CSTE. Common data structure for national notifiable diseases[6 pages] (PoF] 7. CSTE position statement 15-EB-01. Atlanta, GA: CSTE; 2015.



https://www.cdc.gov/mmwr/preview/mmwrhtml/00015581.htm
https://www.cdc.gov/hepatitis/statistics/2016surveillance/pdfs/2016hepsurveillancerpt.pdf
https://www.cdc.gov/hepatitis/statistics/2016surveillance/pdfs/2016hepsurveillancerpt.pdf
https://www.cdc.gov/mmwr/preview/mmwrhtml/00033405.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5416a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5416a1.htm
https://www.cdc.gov/nchhstp/pregnancy/effects/hbv.html
https://npin.cdc.gov/publication/mmwr-morbidity-and-mortality-weekly-report-surveillance-acute-viral-hepatitis-united
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://ndc.services.cdc.gov/case-definitions/hepatitis-b-acute-2012/
https://ndc.services.cdc.gov/conditions/hepatitis-b-chronic/
https://ndc.services.cdc.gov/case-definitions/hepatitis-b-perinatal-virus-infection-2017/
https://jamanetwork.com/journals/jama/fullarticle/774291
https://jamanetwork.com/journals/jama/fullarticle/774291
https://jamanetwork.com/journals/jama/fullarticle/774291
https://www.cste.org/page/SRCA
https://www.cste.org/page/SRCA
https://www.cdc.gov/nndss/about/nedss.html
https://www.cdc.gov/ncezid/dpei/eip/index.html
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5433a3.htm
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/13-SI-03.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/13-SI-03.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/13-SI-03.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PS/13-SI-03.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/2015PS/2015PSFinal/15-EB-01a.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/2015PS/2015PSFinal/15-EB-01a.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/2015PS/2015PSFinal/15-EB-01a.pdf

Smith PF, Hadler JL, Stanbury M, Rolfs RT, Hopkins RS; CSTE Surveillance Strategy Group. "Blueprint version 2.0": updating public health
surveillance for the 21st century. J Public Health Manag Pract 2013;19(3):231-9. doi: 10.1097/PHH.0b013e318262906e.

CSTE. Review of and recommendations for the National Notifiable Disease Surveillance System: a state and local health department
perspective [1.2 MB, 49 pages] . Atlanta, GA: CSTE; 2012.

CSTE. 2004-2010 National assessments of electronic laboratory reporting in health departments: findings and recommendations [4 pages]
(PoF) 2. [assessment brief]. Atlanta, GA: CSTE; 2012.

Mac Kenzie WR, Davidson AJ, Wiesenthal A, et al. The promise of electronic case reporting. Public Health Rep 2016;131(6):742-6. doi:
10.1177/0033354916670871.

Division of Viral Hepatitis. Guidelines for viral hepatitis surveillance and case management. Atlanta, GA: [updated 2015 May 31; cited 2017
July 13].

Sorrell MF, Belongia EA, Costa J, et al. National Institutes of Health consensus development conference statement: management of hepatitis
B. Hepatology 2009;49(Suppl 5):S4-12. doi: 10.1002/hep.22946.



https://cdn.ymaws.com/www.cste.org/resource/resmgr/PDFs/NNDSS_Report.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PDFs/NNDSS_Report.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PDFs/NNDSS_Report.pdf
https://cdn.ymaws.com/www.cste.org/resource/resmgr/PDFs/NNDSS_Report.pdf
https://www.cste2.org/webpdfs/elrassesmentbrief.pdf
https://www.cste2.org/webpdfs/elrassesmentbrief.pdf
https://www.cste2.org/webpdfs/elrassesmentbrief.pdf
https://www.cste2.org/webpdfs/elrassesmentbrief.pdf
https://www.cdc.gov/hepatitis/statistics/surveillanceguidelines.htm

