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Overview 

• Hepatitis B
• Serology 
• Acute, Chronic and Perinatal 
• CSTE Definition vs. Physician Diagnosis 
• Who is at Risk, Who Needs Screened 
• Vaccine Recommendations 

• MIDIS Case Studies 
• Resources 
• Summary 
• Q & A 



  

  

  

 
 

  

Hepatitis B Virus (HBV) 

• Hepadnavirus 
• Different from Hepatitis A and Hepatitis C 

• Double-stranded DNA virus surrounded by an outer 
lipoprotein coat 

• Numerous antigenic components 
• 8 main genotypes (A-H) 

• Humans are only known host 







  

 
  

  

 

 

  
   

Antigen vs. Antibody 

Antigen 
• A foreign particle 
• Can create an immune 

response within the body 
• Can include pollen, 

viruses, bacteria, 
chemicals, or vaccines 

Antibody 
• Also know as 

immunoglobulins 
• Proteins created by the 

body to fight against the 
antigens 



  

 
  

 

   
  

 
   

HBV Clinical Features 

• Incubation period 45-160 days (average 120 days) 
• Nonspecific prodrome of malaise, fever, headache, 
myalgia 

• Illness not specific to hepatitis B 

• At least 50% of infections are asymptomatic 
• Clinical signs and symptoms occur more often in 
adults 

• Infants and children usually have an asymptomatic 
acute course 



  
   

Risk of developing chronic 
hepatitis B by age at infection 
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Presenter Notes
Presentation Notes
5. The risk of developing chronic hepatitis B is dramatically different and varies by the person’s age at the time they become acutely infected. Chronic infection develops in 90% of infants, 30% of children younger than 6 years, and  In less than 5% of otherwise healthy adults. These statistics show that vaccination must start early to prevent chronic hepatitis B infection, which poses the highest risk of liver complications. 
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Diagnosis 

• Serum specific antigens and/or antibodies confirms diagnosis 
• Patient history: reason for testing (symptoms, risk factors, 

etc.) 
• serologic testing: panels (acute, chronic) vary by laboratory 

• alanine aminotransferase (ALT or SGPT) 

• Initial screening: HBsAg, anti-HBc, anti-HBs 
• need to know all three test results in order to fully 

understand if infected, protected, or still at risk. 



Hepatitis B serology 

Laboratory Diagnosis 



https://www.cdc.gov/hepatitis/hbv/pdfs/SerologicChartv8.pdf 

https://www.cdc.gov/hepatitis/hbv/pdfs/SerologicChartv8.pdf


   

     
   

  
     

     
 

   
  

   
   

    
  

Interpretation of Hepatitis B Serologic Test 
Results 

Hepatitis B surface antigen (HBsAg) S/C or with confirmation/neutralization: 
• Presence of HBsAg indicates that the person is infectious. 

Total hepatitis B core antibody (anti-HBc): 
• Appears at the onset of symptoms in acute hepatitis B and persists for life. 
• Indicates previous or ongoing infection with hepatitis B virus in an undefined 

time frame. 
Hepatitis B surface antibody (anti-HBs): 

• Indicates recovery and immunity from hepatitis B virus infection. 
• Develops in a person who has been successfully vaccinated against hepatitis B. 

IgM antibody to hepatitis B core antigen (IgM anti-HBc): 
• Indicates recent infection with hepatitis B virus (<6 mos). Its presence indicates 

acute infection.* Often can be a false positive. 



  

  
 

 
   
  

  

    
     

  

Additional Hepatitis B Labs 

Hepatitis B e antigen (HBeAg): 
• Indicates that the virus is replicating and high levels of HBV. 
• Can be found in serum during acute and chronic hepatitis B. 
Hepatitis B e antibody (anti-HBe): 
• Spontaneous conversion from e antigen to e antibody(seroconversion) 

is a predictor of long-term clearance of HBV in patients undergoing 
antiviral therapy and indicates lower levels of HBV. 

HBV DNA: 
• HBV DNA concentration correlates with levels of HBV virus particles. 

HBV DNA is measured as IU/mL or copies/ml by the polymerase chain 
reaction (PCR) assay. (detected vs not detected) 



 
  

 
 
   

  
  

 
 

 
 

Complications 
Acute 

• Most acute HBV infection 
in adults result in 
complete recovery 

• Fulminant hepatitis occurs 
in 1-2% of acutely infected 
persons 

Chronic 

• Often asymptomatic and 
unaware they are infected 

• Carriers 
• Responsible for most HBV-

related mortality 
• Cirrhosis 
• Hepatocellular carcinoma 

(HCC) 



Mayo lab test examples 

Acute Chronic 

HBsAg (w reflex) 
-Anti-HBs 
-Anti-HBc 



 

 

Incubation 
period 
45-160 days 





https://www.cdc.gov/mmwr/volumes/67/rr/rr6701a1.htm?s_cid=rr6701a1_w 

https://www.cdc.gov/mmwr/volumes/67/rr/rr6701a1.htm?s_cid=rr6701a1_w


   

  

Hepatitis B Diagnosis 

CSTE Case Definitions: 
• Acute 
• Chronic 
• Perinatal 

Individual and public (population) health working together… 



   
   

      
 
    

    
   

Council of State and Territorial 
Epidemiologists (CSTE) Surveillance Case definitions 

A set of uniform criteria used to define a disease for public 
health surveillance 

• to classify and count cases consistently across reporting 
jurisdictions 

*not intended to be used by healthcare providers for making a clinical 
diagnosis or determining how to meet an individual patient's health 
needs 



  
 

   
 

  
  

  

     
 

Acute Hepatitis B 
CSTE 2012 Case Definition 

Clinical Description 
• An acute illness with a discrete onset and either 

• a) jaundice, or 
• b) elevated serum alanine aminotransferase (ALT) levels >100 IU/L. 

Laboratory Criteria for Diagnosis 
• HBsAg positive, and IgM anti-HBc positive (if done) 
Case Classification, Confirmed 
• A case that meets the clinical case definition, is laboratory confirmed, 

and is not known to have chronic hepatitis B. 



  
 

   
 

      
 

      
   

      

      

Chronic Hepatitis B 
2012 CSTE Case Definition 

Clinical Description 
• No symptoms are required. 
Laboratory Criteria for Diagnosis 
• IgM anti-HBc) negative AND a positive result on one of the following tests: 

• HBsAg, HBeAg, or hepatitis B virus DNA*, or 
• Positive results on these tests, two times, at least 6 months apart (Any 

combination of these tests performed 6 months apart is acceptable) 

Case Classification 
• Probable 

• A person with a single positive lab result* and does not meet the case definition for 
acute hepatitis B. 

• Confirmed 
• A person who meets either of the above laboratory criteria for diagnosis. 



  

  
    

     
  

 
    

   
  

      
 

Chronic Hepatitis B 
2012 CSTE Case Definition 

Comments 
• 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 the purposes of this case definition, any positive result among the 
three laboratory tests mentioned above (HBsAg, HBeAg, or hepatitis B 
virus DNA) 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 
2017 CSTE Case Definition 

Clinical Criteria 
• Perinatal HBV infection in a child ≤ 24 months of age 
Laboratory Criteria for Diagnosis 
• Laboratory evidence of HBV infection in an infant consists of one or 

more of the following: 
• positive HBsAg test (only if at least 4 weeks after last dose of Hep B 

vaccine) 
• positive HBeAg test 
• detectable HBV DNA 

Epidemiologic Linkage: Born to a HBV-infected mother. 
Case Classification: Probable, Confirmed 



  

  
  

   
 

     
 

   
  

Who is at Risk for HBV Infection 

• Infants born to infected mothers 
• Sex partners of infected persons 
• Men who have sex with men 
• Injection drug users (PWID) 
• Household contacts or sexual partners of known persons with 

chronic HBV infection 
• Healthcare and public safety workers at risk for 

occupational exposure to blood or blood-contaminated body 
fluids, and 

• Hemodialysis patients 



   
   

 
 
    

  
     

  

  
  

Who should be screened for HBV? 

• Persons born in countries with 2% or higher HBV prevalence 
• Men who have sex with men Screening tests: 
• Persons who inject drugs -HBsAg (w reflex) 
• HIV-positive persons -Anti-HBs 
• Household and sexual contacts of HBV-infected persons -Anti-HBc 
• Persons requiring immunosuppressive therapy *Hep A, C 
• Persons with end-stage renal disease (including hemodialysis patients) 
• Blood and tissue donors 
• Persons infected with hepatitis C 
• Persons with elevated alanine aminotransferase (ALT) levels (>19 IU/L for 

women and >30 IU/L for men) 
• Incarcerated persons 
• Pregnant women (HBsAg only is recommended) 
• Infants born to HBV-infected mothers (HBsAg and anti-HBs are only 

recommended) 

https://wwwnc.cdc.gov/travel/yellowbook/2018/infectious-diseases-related-to-travel/hepatitis-b#5182


    
   

    

    

  
   

 

Hepatitis B Vaccine Recommended for persons 
with chronic liver disease 

• including, but not limited to, those with hepatitis C virus [HCV] 
infection 

• cirrhosis, fatty liver disease, alcoholic liver disease, 
autoimmune hepatitis 

• an alanine aminotransferase [ALT] or aspartate 
aminotransferase [AST] level greater than twice the upper limit 
of normal 







    
    

Incidence of hepatitis B virus infection — 
National Notifiable Diseases Surveillance System, United States, 
1980–2015 



   

        
     

 

Hepatitis B Vaccines and Recommendations 

• Universal Hepatitis B Vaccination in Adults Aged 19–59 Years: Updated Recommendations 
of the Advisory Committee on Immunization Practices — United States, 2022 

• Weekly / April 1, 2022 / 71(13);477–483 





Case Studies 



Case 1 



   

     

  

   

  
  

  
   

     
    

   

Infected, protected, or still at risk 

• Are any of these labs part of CSTE Case definition for Hep B? 
• Yes 
• No 

• Should you start an investigation? 
• Yes 
• no 

• From the labs we have available is this person see Serology handout 
• Infected 

• still at risk 
• Protected 

• What could we do next? 
• Note additional information available: age, gender, provider type 
• Look deeper into MIDIS i.e. “Events” 
• Look at provider notes if you have access 
• Call the provider office 



 Case 2 



   

  
     

  
  

       

Infected, protected, or still at risk 

• What should we do next? 
• specimen should be sent out for confirmation/neutralization 
• Results should be back in approx. 3 days 
• Positive results should load into MIDIS 
• If the results are negative you will have to call the provider office 



 Case 3 



   
  

 

   
    

  

   

Additional information 

• 33 y/0 female 
• Additional labs reported by fax to local health dept: 

• IgM anti-HAV:  Pos 
• Total anti-HCV:  Reactive 

Further investigation incicates: 
• several names changes aliases 
• has seen 3 different provides in 2-3 different jurisdictions 2017,2019,2020 
• Was dx with hep c in 2017, started tx in 2020 but did not follow through 
• Was never vaccinated for Hep A or Hep B 

• Investigation is open at this time pending additional lab work 



 Case 4 



 

 

 
 

 
 

   

 
  

Lab results in MIDIS 

Case Info tab Supplemental Info tab 
• Case Status-Hep B CSTE case • Only positive results report 

definition electronically-usually 
• MMWR Week 
• MMWR Year 
• Lost to Follow-up 
• Control measures 

Hepatitis Core tab 
Contact provider: 
• Reason for testing 
• ALT and AST 
• Add additional hepatitis labs not 

in the supplenental tab: 
• Hep A, Hep B and Hep C 





      Case 5: Initial labs and information 



   Additional labs and info: 68 y/o Asian male 



 MIDIS and Hepatitis B 





   
 

   

    

Resources 

Prevention of Hepatitis B Virus Infection in the United States: Recommendations of the 
Advisory Committee on Immunization Practices 
Recommendations and Reports / January 12, 2018 / 67(1);1–31 
• https://www.cdc.gov/mmwr/volumes/67/rr/rr6701a1.htm?s_cid=rr6701a1_w 

Interpretation of Hepatitis B Serologic Test Results 
https://www.cdc.gov/hepatitis/hbv/pdfs/SerologicChartv8.pdf 

https://www.cdc.gov/mmwr/volumes/67/rr/rr6701a1.htm?s_cid=rr6701a1_w
https://www.cdc.gov/hepatitis/hbv/pdfs/SerologicChartv8.pdf
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Hepatitis B Summary 

• Hepatitis B is different from hepatitis C 
• Need to see a combination of positive and negative labs to determine 

diagnosis 
• Know the reason for testing: arthritis, etc. 
• Follow CSTE Case definitions 
• Vaccine preventable 
• Women of child bearing age should be tested with each pregnancy 
• Blood donation centers must report 
• Acute cases are under-reported 



 

Questions? 

Thank You! 
Susan Reeser RN, BSN 

Immunization Program Nurse Consultant
406.444.1805 

sreeser@mt.gov 

mailto:sreeser@mt.gov
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