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Objectives and Learning Outcomes

By the end of this session, participants will be able to:

1. Understand the etiology of hepatitis B

2. Describe the national and statewide status of hepatitis B infections

3. Gain knowledge of hepatitis B serology and determine infection status from
examples of laboratory results

4. Recognize reporting requirements for viral hepatitis conditions

5. Employ supportive techniques for conducting disease investigations

6. Understand, locate, and utilize available resources for disease information,

education, and case investigation
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Hepatitis B Virus

Hepatitis B Virus (HBV)

e |nfection: viral liver infection

® Transmission: bloodborne and bodily fluids containing blood

e Symptoms: jaundice, nausea, stomach pain, fatigue, and loss of appetite

e Testing: HBsAg, HBV DNA, and HBeAg diagnostic tests

® Populations at increased risk: people who inject drugs (PWID) or share drug
equipment, sex partners of people infected with HBV, men who have sex with men

(MSM), healthcare workers, public safety workers, and hemodialysis patients

e \accine Preventable: yes
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National Viral Hepatitis Data 2022

e 47 states and the District  of Columbia reported 2,126 acute HBV cases,
corresponding to 13,800 estimated acute HBV infections

® 44 states and the District of Columbia reported a total of 16,729 newly identified
chronic HBV cases

® Acute HBV rates remained stable from 2021 to 2022 after a decrease was noted
from 2020 to 2021

e West Virginia reported the highest rate of acute HBV cases in 2022 per 100,000
population (3.0)
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In 2022, West Virginia reported 3.0 cases
of acute hepatitis B per 100,000
population— the highest of any state
reporting cases in the nation.
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Rate of Acute HBV in West Virginia

Acute HBV Incidence Rate, West Virginia, 2017-2022
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Acute HBV Case Rates by Age Group

Rates of acute hepatitis B cases by age group, United States, 2007-2022
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Healthcare Associated Outbreaks

According to the CDC...

It is likely that only a fraction of viral hepatitis healthcare related outbreaks that have
occurred are detected due to the asymptomatic course of acute infections and the
reporting of these outbreaks locally and at the state level is not required

® 25 outbreaks (two or more cases) of HBV cases related to health care were
reported to the CDC from 2008-2019; of these, 62 (94%) cases occurred in non-
hospital settings

e 19 outbreaks occurred in long-term care facilities with at least 133 outbreak-
associated cases of HBV and 1,679 at risk persons notified for screening

® 6 outbreaks of HBV occurred in other settings: cardiology clinic, free dental clinic in

school gym, outpatient oncology clinic, hospital surgery service, and two at pain
remediation clinics
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HBV Testing Recommendations

e All adults aged 18 years and older at least once in their lifetime
e All pregnant people early during each pregnancy

e Infants born to pregnant people with HBV infection

® Any person who requests HBV testing should receive it
®

Anyone with ongoing risk factors should be tested periodically



J West Virginia Department of

HEALTH

® People who test positive for acute HBV are usually treated through supportive care

HBV Treatment Recommendations

(rest, adequate nutrition, and fluids) to help relieve symptoms. There is no specific
medication available

e People with chronic HBV can be treated with antiviral drugs and should be
monitored regularly for signs of liver disease progression
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A
All adults aged 19 through 59 years
Adults aged 60 years and older with risk factors for HBV

infants, children and adolescents younger than 19 years of age

Adults 60 years and older without known risk factors for HBV may also receive HBV
vaccines
Anyone who requests vaccination
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Hepatitis B surface antigen (HBsAg): A protein on the surface of HBV; it can be
detected in high levels in serum during acute or chronic HBV infection.

HBV Serology

The presence of HBsAg indicates that the person is infectious. The body normally
produces antibodies to HBsAg as part of the normal immune response to infection.
HBsAg is the antigen used to make HBV vaccine.

Hepatitis B Virus Structure

HBsAg (surface antigen) ———
HBeAg (E antigen)

HBcAg (core antigen)

DNA

DNA Polymerase
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HBV Serology (cont’d)

Hepatitis B Virus DNA (HBV DNA)
Other names: HBV DNA, HBV PCR, HBV Quantification, HBV DNA Quantitation, HBV

viral load, Hepatitis B Viral Load, Hepatitis B Quantitation

The HBV DNA detection test is used to detect and quantify HBV infection in chronically
infected patients. Also used to monitor patient response to anti-HBV therapy.

Hepatitis B Virus Structure

HBsAg (surface antigen) ———
HBeAg (E antigen)

HBcAg (core antigen)

DNA

DNA Polymerase
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Hepatitis B ‘e’ antigen (HBeAg): a secreted product of the nucleocapsid gene of the
HBV that is found in serum during acute and chronic HBV infection. Its presence
indicates that the virus is replicating and the infected person has high levels of HBV.

HBV Serology (cont’d)

e HBeAg Indicates high level of HBV
e HBeAg presence could indicate an acute or chronic infection

Hepatitis B Virus Structure

HBsAg (surface antigen) ———
HBeAg (E antigen)

HBcAg (core antigen)

DNA

DNA Polymerase

14



J West Virginia Department of

HEALTH

HBV Serology (cont’d)

Hepatitis B surface antibody (anti-HBs):

The presence of anti-HBs is generally interpreted as indicating recovery and immunity
from HBV infection. Anti-HBs also develops in a person who has been successfully
vaccinated against HBV. Among vaccine responders who completed a vaccine series,
anti-HBs levels can decline over time, however the majority are still immune and will
mount a response when exposed to HBV.

Total antibody to hepatitis B core antigen (anti-HBc):

Appears at the onset of symptoms in acute HBV, is a measure of both IgM and IgG, and
persists for life. The presence of total anti-HBc indicates previous or ongoing infection
with HBV in an undefined time frame. People who have immunity to HBV from a vaccine
do not develop anti-HBc.

IgM antibody to hepatitis B core antigen (IgM anti-HBc):

Positivity indicates recent infection with HBV (<6 mos). Its presence indicates acute
infection. IgM anti-HBc should be ordered only when acute HBV infection is a concern.

15
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HBV Serology Videos

CDC Hepatitis B Virus Serology Training Video
https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.ht
m

CDC Hepatitis B Virus Serology Training Video (YouTube)
https://www.youtube.com/watch?v=21eVTfOotUw&t=44s

16
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Test Type Test Result
Hepatitis B Surface Antigen Negative
Hepatitis B Core Antibody Total Positive
Hepatitis B Virus DNA Negative
Hepatitis B virus anti-HBc IgM Positive
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HBV Test Result Example: 2
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Test Type Test Result
Hepatitis B Surface Antigen Positive
Hepatitis B Core Antibody Total Positive
Hepatitis B Virus DNA Positive

Hepatitis B virus anti-HBc IgM

Negative
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HBV Test Result Example: 3
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Test Type Test Result
Hepatitis B Surface Antigen Positive
Hepatitis B Core Antibody Total Negative
Hepatitis B Virus DNA Positive
Hepatitis B virus anti-HBc IgM Positive

19



HBV Test Result Example: 4
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Test Type Test Result
Hepatitis B Surface Antigen Negative
Hepatitis B Core Antibody Total Positive
Hepatitis B Surface Antibody Positive

Hepatitis B virus anti-HBc IgM

Negative
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Viral Hepatitis Lab and Case Reports

e Infectious Diseases Healt
Facilities and Providers (WV Code 16-3-1; 64CSR7) f :ﬁ'ﬂ‘_‘ct} .
Reporting of the following communicable diseases is reguired by law as follows: Decambear 2015
Category | Category i Category 1l Category IV Category V
Report suspect or confirmed Report within 24 hours to the Local Health Report within 72 hours to Report within 1 week to the Report within 1 week to the
cases immediately to the Department the Local Health Department state health department
Local Health Department Local Health Department
= Anthrax = Animal bites = Campylobacteriosis = Bcwte flaceid mpelitiz (AFBA) = ADS
= Bioterrorist evert # Brucellosis » Cryptosporidiosis = Anaplasmosis = Chancroid
= Botulism = Cholera * Cyclospora = Arbowviral infection = Chlamydiz
= Foodbome outhreak = Denzue fever ® Giardizsis = Babesiosis = Gomocooc] oonjunctivitis of the newbom
= Intentional exposune to an = Diphthiers i ® Listeriosiz = Chickerpox [numerical sotals onky] |within 24 houwrs]
infectious agent or biclogical towin | » Hemoghiivs influenzae, invasive disease’ = Salmonellosis jexcept Typhoid | = Ehdichiosis = Gonocooos] disease, drug resistant [within
= Middle East respirstory syndrome | » Hemaolytic Wremic Syndrome, postdiarmheal ':I-"l-"'IEF]:I =+ Hantavirus pulmonany syndrome 24 howrs)
coronavirus (MERS-CoV) * Hepatitis A, soute » Shigelloszis’ » Influenzarelated death in an individual less than 18 | * Gonocoocs! disease, 2ll other
= Novel influenza infection, animal = Hepatiti= B, acute, chronic or perin =tal! » Trichinasiz years of age » Hepatitis C, scute’
or human = Hepatitis o’ » Vibriosis = Legionellosis = HIV
. Infectious Diseases liealt
Laboratories (WV Codp 16-3-1; 64C5R7) () Hundan
.| _PReparting of the following communicable diseases is required . December 2015 P U PN LI
- Category | Category Il Category I Category IV Category W
. Report suspect or confirmed Report within 24 houwrs to the Local Health Report within 72 hours to Report within 1 week to the Report within 1 week to the
- cases immediately to the Department thie local health department state health department
- Local Health Department local health department
®| | = Badiius aathreois® = Bordetello partussis = lampylohocter spedes = Anaplasmo phogocytophilum s CD4+ T lymphocyte or percentages’
| | » Bioterrorist event” » Bruceii species’ = {ryptosponidium species » Arboviral infection” = (hlamydic trachomatis
| | » Clostridium Botulinum® » Corynebocterium dighthanze” » [yciosporg species ¥ LaCrosse enoephalitis » Enterovirus (non-polio], culture confirmed,
* Foodhborme guthresk ® Joiella Burmatin # Orardia lambliz " West Nile virus numeric totals only, by serotype as available
T | * Fransicella tuieransis™ # Denmue Faver © = Listeria monocytogenes’ * Eaztern equine encephalitis » Hoemoghiies cducrep
#| | » Intentionzl exposure to an » Hoamaphilus influanzoa from a normally sterie site'™ | o Soimonalio soecies (except * Saint Louis encephalitis » Hepatitis C°
2 infectiows =5|:rrt‘ ® Hepatitis A, positive I5M':' Saimonallo 1.'_|-',:|h‘:-|" * Powassan encephaltis =HIVtypelord
o | = Middle East respiratory syndrome » Hepatitis B, positive anti-HBc leh or HBzA=" » Shigeila species™ * Western ecuine encephalitiz » HIV-1,2 Type-Differentiating lmmunoaszy
Pl | coronavirus (MERS-CoV)® » Hepatitis I s Trichinglla spacies * fobasia speces {Multi-spot)
—| | » Novelinfluenza infection, animal or | » Mumps, evidence of acute infection from any site™ | * Non-cholera Vibrio species” * Borrelia bungdorfier (with Western blot = HIV-1 RNADNA NAAT [Qualitative)
human" » Mycobactarivm twberculosis from any site™ confirmation) = HIV-2 RNASDNA NAKT [Qiualitative)
= Orthopoa infection” » Neissoric maningitidis from 3 normally sterile site® » Carbapenem resistant Enteroboctariacass’ | , Hiy-1 RNA/DNA NAAT [Quantitative viral load)
» OQuthresk or cluster’ » Paliomyelitis” # Efrlichio species » HIV-2 RNA/DNA NAAT [Quantitative viral load)
s Rubellz’ = Rzbizs, animal or human® * Hantavirus infection” ® [nfluenza, confirmed by culture, PCR or
# Fubeola |:|'|'|‘=i5'|!5-|= r Saimonaiic 1'.|-'|'.'I||1I'FI'I:IIT1 any 5'1:¢: 'Lﬂg;ﬂml‘l‘a .'-""""'-'r-"'ﬂ'F""""'? immunefiuorescence, rumerical ol on . |:l'||'
» SARS coronavirus infection” ] SqiE; 1:|:.'._'l1-F|r|:.d .j.:irE Excherichio ool :EI'EI::." # Laptospira intarrogans Typ= and Subtype a5 availzble
» Smallpon” » Staphplocoocws ourews, glycopeptide intermediste * Malariz (Flosmedium species) » Mycoboctarium tubarcwlosis from any site
» Viral hermorrhagic fever |GISA/VISA] or glycopeptide resistant (GRSA/VRSA] = Mycobacterium tuberculosis by interferon (repert within 24 houwrs) ™
» Waterborme outhreak” w Librio cholerog™ gamma releasze sssay [IGRA] » Neissaria gonomboeas: drus resistant from any
« Yarsinig _n-an.is: e Vellow Fewer™ = Peittacosis |Chicmypdio peittod) site; from the female upper penital tract; or 22
e I | . S » Ricketisio species from the eye of 2 neswbom (within 24 hours)
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Healthcare Providers and Facilities

Category Il
Providers and facilities should report Conditions to the Local Health
Department within 24 hours:
Hepatitis A, acute*
Hepatitis B, acute and perinatal*
Hepatitis D*
*including any associated transaminase and bilirubin results

Category V
Providers and facilities should report by written filing to the State Health Department
within one week of diagnosis:

Perinatal hepatitis C**

Acute hepatitis C**

Chronic hepatitis C**
**including all results of hepatitis A and B serologies and transaminase and bilirubin levels
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Laboratories

According to the WV Reportable Disease Rule...

Category Il

Laboratories shall report cases of Category Il diseases or conditions by telephone to
the local health department serving the patient’s county of residence within 24 hours
of diagnosis and follow up with a written copy of the lab report. A laboratory
designated by the Commissioner to be a validated submitter to the WVHIN or West
Virginia Electronic Disease Surveillance System (WVEDSS) may substitute real-time

electronic laboratory reporting using HL7 messaging for the required paper based
reporting.

Category V

Laboratories shall report Category V conditions through written copy of the
laboratory report. A laboratory designated by the Commissioner to be a validated
submitter to the WVHIN (West Virginia Health Information Network) or WVEDSS may
substitute real-time electronic laboratory reporting using HL7 standards for the
required paper-based reporting.

24
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Laboratories (cont’d)

Category Il Hepatitis Conditions

® Hepatitis A, acute (including results of hepatitis serologies, transaminase levels and
bilirubin)

® Hepatitis B, acute, chronic or perinatal (including results of hepatitis A and B
serologies, transaminase levels and bilirubin)

e Hepatitis D (including results of hepatitis A and B serologies, transaminase levels
and bilirubin *including results of hepatitis A serologies, transaminase levels and bilirubin

Category V Hepatitis Conditions

® Hepatitis C, virologic or serologic evidence*
* including results of hepatitis A and B serologies and transaminase and bilirubin levels

25
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Local Health Departments (LHD) are responsible for conducting the case investigations

Local Health Department

for the following conditions:

eHepatitis A: acute

e Hepatitis B: acute, chronic, perinatal

eHepatitis C: acute

eHepatitis D: acute/chronic

e Hepatitis E: acute (WVEDSS page now available)
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Local Health Department Responsibilities

Educate providers on prevention and screening of hepatitis

Provide education to the general public about hepatitis risk factors, prevention, and
transmission

Receive positive hepatitis laboratory results and case reports

Review WVEDSS for case patient profile, enter reported test results, and create case
investigation if necessary

Contact healthcare facility and collect any relevant information on case patient to
include in investigation

Contact case patient and conduct hepatitis interview

Elicit any relevant contact information and assess the need for post exposure
prophylaxis (PEP)

Provide information on disease condition, transmission, and link to care/treatment

27



Disease Investigation Process

Share
Results

Disease Identified

l

« Physician, clinics — call, write/fax

« Hospitals

LHD

Investigate .
Educate .
Link to care .

REPORTING SOURCES

Laboratories — Electronic Lab Reporting
Other (school nurse, nursing homes, etc.)

State DHHR

Consult
Guide
Recommend

v

West Virginia Electronic Disease
Surveillance System (WVEDSS)
« (Case (patient) report

« Completed investigation/report

Surveillance summary
Surveillance evaluation
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Disease Investigation Interviews

29
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Viral Hepatitis Disease Investigation Part 1

Audio File: Introduction and Demographics

Thoughts on the style and technique of the Disease Investigator?
What potential issues did you hear?

How could the Disease Investigator improve their interview style?

If the Disease Investigator was a colleague, how would you discuss your feedback
with them?

What impact could this have on the Case Patient?

What larger public health implications did you identify?

30
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Viral Hepatitis Disease Investigation Part 2

Audio File: Clinical Information

Thoughts on the style and technique of the Disease Investigator?
What potential issues did you hear?

How could the Disease Investigator improve their interview style?

If the Disease Investigator was a colleague, how would you discuss your feedback with
them?

What impact could this have on the Case Patient?

What larger public health implications did you identify?
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Viral Hepatitis Disease Investigation Part 3

Audio File: Risk Factors

Thoughts on the style and technique of the Disease Investigator?
What potential issues did you hear?

How could the Disease Investigator improve their interview style?

If the Disease Investigator was a colleague, how would you discuss your feedback with
them?

What impact could this have on the Case Patient?

What larger public health implications did you identify?
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Viral Hepatitis Disease Investigation Part 4

Audio File: Healthcare Exposures and Conclusion

Thoughts on the style and technique of the Disease Investigator?
What potential issues did you hear?

How could the Disease Investigator improve their interview style?

If the Disease Investigator was a colleague, how would you discuss your feedback with
them?

What impact could this have on the Case Patient?

What larger public health implications did you identify?

33
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® Case investigations in WVEDSS should be complete and well documented

Case Investigation Reminders

e Case patient close contact information should also be complete and appropriate
public health follow up actions be taken

e Case patients should always be contacted and interviewed to the best of your
ability— medical records are helpful but should not be relied upon alone to complete
the investigation

® Case investigations cannot be designated Lost to Follow Up (LTFU) without
appropriate contact attempts being made and documented in the investigation

® Any pregnant person with HBV should be reported immediately to the Perinatal
Hepatitis B Prevention Coordinator — each pregnancy should be followed regardless
of the investigation status in WVEDSS

34
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Disease Investigation Discussion

Can you share tips for conducting a successful interview investigation?
Are there trainings you’ve attended that address these types of skills?

How can we help equip you to enhance
and improve your interviewing skills?
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Viral Hepatitis Resources

e Viral Hepatitis Surveillance and Case Management: Guidance for State, Territorial,
and Local Health Departments

Disease Protocols

Case Ascertainment Tool

CDC Viral Hepatitis Serology Trainings

Regional Epidemiologists

State Programmatic Epidemiologists and Registrar Staff

Staff at the Office for Laboratory Services (OLS)

Division of Immunization Services Staff (vaccines)

Find a Provider Tool (HCV only)
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Contact Information

Kady Pack

Viral Hepatitis Epidemiologist and Surveillance Coordinator
West Virginia Department of Health

Bureau for Public Health

Office of Epidemiology and Prevention Services
Division of STD, HIV, Hepatitis and Tuberculosis
350 Capitol Street, Room 125

Charleston, WV 25301

Phone: (304)352-6288

Fax: (304)558-8736

Email: kady.pack@wv.gov
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