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HepatitisB

0 Epidemicjaundice described by Hippocratesin 5th
century BCE

0 Jaundice reported among recipients of human serum
and yellow fever vaccinesin 1930sand 1940s

0 Australiaantigen described in 1965

0 Serologictestsdeveloped in 1970s
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Hepatitis BVirus

0 Hepadnaviridae family (DNA)
o Numerous antigenic components
0 Humans are only known host

0 May retain infectivity for morethan 7
daysat room temperature




Hepatitis B Virus Infection

a0 700,000 —1.4 million chronicinfectionsin US

a 240 million chronically infected worldwide

0 Established cause of chronic hepatitis and
cirrhosis

2 Human carcinogen—cause of up to 50% of
hepatocellular carcinomas

0 Causes about 780,000 deathsworldwide

= http://www.cdc.gov/Features/worldhepatitisday/index.ntml



http://www.cdc.gov/features/worldhepatitisday/index.html

HepatitisBVirus
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Hepatitis B clinical Features

2 Incubation period 45-160 days (average
120 days)

0 lliness not specificfor hepatitis B

2 Nonspecific prodrome of malaise, fever,
headache, myalgia

0 At least 50% of infections asymptomatic




Hepatitis B Complications

0 Fulminant hepatitis (1%-2%)
0 Hospitalization

o Grrhosis

0 Hepatocellular carcinoma

0 Death







Chronic Hepatitis B Virus Infection

0 Responsible for most mortality
0 3,0004,000 HBV cirrhosisdeaths

01,000-1,500 HBV related liver cancer
deaths

| 0 Often asymptomatic




Hepatitis B Perinatal

Transmission*

0 If mother positive for HBsAg and HBeAg
= 70%-90% of infantsinfected
= 90% of infected infants become chronically infected

0 If positive for HBsAg
= only 10% of infants infected
= 90% of infected infants become chronically infected

*Iin the absence of postexposure prophylaxis
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Hepatitis B Epidemiology

0 Reservoir Human

Bloodborne

0 Transmission Subclinical casestransmit

1-2 monthsbefore and

after onset of symptoms
2 Communicability Personswith either acute
or chronic HBV infection
with HBsAg present in
o][e]e]0
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Age of Infection of Acute and
Chronic Hepatitis B Virus Infection

m Adolescent = Children =Perinatal = Adult
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Hepatitis B Virus Infection by
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Strategy to Himinate HepatitisB
Virus Transmission—United States

0 Prevent perinatal HBV transmission

0 Routine vaccination of all infants

o Vaccination of children in high-risk groups
- 0 Vaccination of adolescents

0 Vaccination of adultsin high-risk groups

¥
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Hepatitis B (HepB) Vaccine
0 Composition Recombinant HBsAg
0 Eficacy 95% (Range, 80%-100%)
0 Duration of Immunity 20 yearsor more
o Schedule 3 Doses

| 0 Booster dosesnot routinely recommended




HepB Vaccine Indications

0 All children through 18 years of age
beginning at birth

0 Persons 19 years and older at increased
risk of exposure because of behavior
(multiple sexual partners,injection drug
use) or occupation (exposureto blood or
sharpsinjury)




HepB Vaccine Formulations

0 Recombivax HB (Merck)
= 5mcg/0.5 ml (pediatric)
= 10 mcg/1 ml (adult)
= 40 mcg/1 ml (dialysis)

0 Engerix-B (GSK)
= 10 mcg/0.5 ml (pediatric)
= 20 mcg/1 ml (adult)
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Recommended Dosage of
HepB Vaccine

Infants and children
younger than 11 years of age

Adolescents 11-19 years

Adults 20 years of age and
older

Recombivax HB
Dose (mcg)

0.5 mL (5)

0.5mL (5)

1.0 mL (10)

Engerix-B
Dose (mcg)

0.5 mL (10)

0.5 mL (10)

1.0 mL (20)



Figure 1. Recommended immunization schedule for persons aged 0 through 18 years - United 5tates, 2015.
[FOR THOSE WHO FALL BEHIND OR START LATE, SEE THE CATCH-UP SCHEDULE [FIGURE 2]).

These recommendations must be read with the footrotes that follow. For those who fall behind or start late, provide catch-up waccination at the earliest opporiunity as indicated by the green bars in Figure 1.

Todetermine minimum intervals between dosas, see the catch-up schedule (Figure 1), School entry and adl:-lpe-scem vaccine age groups are shaded
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This schedule includes recommendations in effect as of January 1, 2015. Any dose not administered at the recommended age should be administered at a subsequent visit, when indicated and
feasible. The use of a combination vaccine generall[y is preferred over separate injections of its equivalent component vaccines. Vaccination providers should consult the relevant Advisory Commities
on immunization Practices (ACIP) statement for detailed recommendations, available online at hittpfwww.cdc govivaccines/hep/acip-recs/index.hitmil. Climically significant adwerse events that follow
vaccinaticn should be reported to the Vaccine Adverse Event Reporting System (VAERS) online (http.'/www.vaers hhs.gov) or by telephone (800-822-7967). Suspected cases of vacrine-preventable:
dis=ases should be reported 1o the state or kocal health department. Additional information, inchudi recautions and contraindications for vaccination, is available from CDC online
{hittpafwww.cdogow vacoinesrecs/vac-admindcontraindications. him) or by telephone [S00-CDC-INF I37-46346]).

This schedule is apﬁ-mved by thie Advisory Committee on Immunization Practices (hapewww.cde.gow/'vaccines/acip), the American Academy of Pediatrics (httpfenanw.azp.org), the American Acadermy of
Family Physicians (httpe’/www.aafp.org), and the American College of Obstatricians and Gynecologists (hitp-//www.acog.org).

MOTE: The above recommendations must be read along with the footnotes of this schedule.




Prevention of
Perinatal Hepatitis BVirus Infection

0 Begin treatment within 12 hours of birth

0 HepBvaccine (first dose) and HBIG at different
sites

0 Complete vaccination seriesat 6 months of age

0 Test for response after completion of at least 3
doses of the HepB series at 9 through 18
months of age (generally at the next well-child
visit)




Preterm Infants

0 Birth dose and HBIGIif mother HBsAg positive
(within 12 hoursof birth)

0 Preterm infantswho weigh lessthan 2,000
grams have a decreased response to vaccine
administered before 1 month of age

0 Delay first dose until chronologicage 1 month
If mother documented to be HBsSAg negative at
the time of birth




HepB Vaccine
Routine Infant Schedule

Dose+ Usual Age I\frl]rslerpvt;rln
Primary 1 Birth - -
Primary 2 1- 2 months 4 weeks
Primary 3* 6-18 months* 8 weeks**

* Infants whose mothers are HBsAg+ or whose HBsAg status is unknown should receive the
third dose at 6 monthsof age

** At least 16 weeks after the first dose

+ An additional dose at 4 monthsisacceptable if the clinician prefersto use a combination

vaccine that contains hepatitis B vaccine

—



Third Dose of HepB Vaccine

a2 Minimum of 8 weeks after second dose,
and

0 At least 16 weeks after first dose,
and

0 For infants, at least 24 weeks of age




Pediarix
o DTaP—-Hep B—I1PV combination

o Approved for 3dosesat 2,4,and 6
months

2 Not approved for booster doses

a0 Approved for children 6 weeksto 7 years
| of age



Pediarix
o Minimum age 6 weeks
= Cannot be used for HepB birth dose

o Can begiven at 2,4,and 6 monthsin
iInfantswho received a birth dose of HepB
vaccine (total of 4 doses)

0 May be used in infantswhose mothers
are HBsAg positive or statusunknown*

& *ACIP off-label recommendation




Comvax
0 Hepatitis B-Hib (PRP-OMP) combination

2 Removed from existing contracts and
pricing programs

0 Listed as“Discontinued” on FDA website

0 Unexpired vaccine can be administered



Combination Vaccine Rule

2 The minimum intervals between doses of
a combination vaccine are dictated by the
single antigen with the longest minimum
Intervals

0 For Pediarix,the minimum intervals are
determined by the hepatitis Bcomponent




HepB Vaccine
Adolescent Vaccination

2 Routine vaccination recommended
through age 18 years

0 Integrate into routine adolescent
Immunization visit

a Hexible schedules




HepB Vaccine
Adolescent and Adult Schedule

Dose Usual Interval Minimum Interval

Primary 1
Primary 2 1 month 4 weeks
Primary 3 5 months 8 weeks*

*Third dose must be separated from first dose by at least 16 weeks

——




Alternative Adolescent
Vaccination Schedule

o Two 1.0 mL (10 mcg) doses of Recombivax
HB separated by 4 to 6 months

0 Approved only for adolescents 11
through 15 years of age

0 Only appliesto Merck HepB vaccine




Figure 2. Vaccines that might be Indicated for adults based on medical and other Indications’
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Adults at Risk for HBV Infection

0 Sexual exposure
= Sex partners of HBsAg-positive persons

= Sexually active personsnot in along-term,
mutually monogamousrelationship*

= Persons seeking evaluation or treatment for a
sexually transmitted disease

= Men who have sex with men

* Persons with more than one sex partner during the previous 6 months




Adults at Risk for HBV Infection

0 Percutaneous or mucosal exposureto blood
= Current or recent IDU
= Household contacts of HBsAg-positive persons

= Residentsand staff of facilities for developmentally
disabled persons

= Healthcare and public safety workerswith risk for
exposure to blood or blood-contaminated body
fluids

= Personswith end-stage renal disease
= Personswith diabetes mellitus
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ACIP Recommendation for Diabetics

0 HepB vaccine (3-dose series) should be
administered to unvaccinated adults (19
through 59 years of age) with diabetes
(insulin and non-insulin dependent)

0 HepB vaccine (3-dose series) may be
administered to unvaccinated adults (60
years of age and older) with diabetes
(insulin and non-insulin dependent)




Adults at Risk for HBV Infection

0o Other groups

= [nternational travelersto regionswith high
or intermediate levels (HBsAg prevalence of
2% or higher) of endemic HBV infection

= Personswith HIV infection




Twinrix

0 Combination HepA vaccine (pediatric
dose) and HepB (adult dose)

a Schedules
= 0,1,6 months, or

= 0,7,21-30daysand abooster dose at 12
months

0 Approved for persons 18 years of age and older

/



Prevaccination Serologic Testing

2 Not indicated before routine vaccination of
Infants or children

0 Recommended for:

= All personsborn in Africa, Asia, the Pacific Islands,

and other regionswith HBsAg prevalence of 2% or
higher

= Household, sex, and needle-sharing contacts of
HBsAg-positive persons

= Men who have sex with men
= Injection drug users

= Certain personsreceiving cytotoxic or
Immunosuppressive therapy




Postvaccination Serologic Testing

0 Not routinely recommended following
vaccination of infants, children, adolescents, or
most adults

0 Recommended for:
= Chronic hemodialysis patients

= Other immunocompromised persons
= Personswith HIV infection

= Sex partners of HBsAg+ persons

= Infantsborn to HBsAg+ women

= Certain healthcare personnel




Postvaccination Serologic Testing

0 Healthcare personnel who have contact
with patientsor blood should be tested
for anti-HBs (antibody to hepatitis B
surface antigen) 1to 2 months after
completion of the 3-dose series




Management of Nonresponseto
HepB Vaccine

0 Complete a second series of 3 doses

0 Should be given on the usual schedule of

0,1,and 6 months
= May be givenona0,1,and 4 month or 0,2 and
4 month schedule

0 Retest 1-2 months after completing the
second series




Persistent Nonresponse to
HepB Vaccine

0 Lessthan 5% of vaccinees do not develop
anti-HBs after 6 valid doses

o May be nonresponder or “hyporesponder*
0 Check HBsAg status

0 If exposed, treat as nonresponder with

‘ postexposure prophylaxis




HepB Vaccine and HCP
New Recommendations

o Management of HCP who have written
documentation of a complete series of HepB
vaccine dosesin the past who were not tested
for antibody response following the vaccination
seriesand who now test negative for anti-HBs

- Administer 1 dose of HepB vaccine, then test for
anti-HBs 1 to 2 monthslater

- If positive, stop (the person is immune)

| - If negative, complete second series
& www.cdc.gov/mmwr/pdf/rr/rr6210.pdf



www.cdc.gov/mmwr/pdf/rr/rr6210.pdf

HepB Vaccine

2 Once aperson hastested positive for
anti-HBs, no additional testing or
“booster” doses are recommended

2 Provide the person with a copy of the
laboratory result sand advise that it be
kept forever



Centers for Disease Control and Prevention

MMWR Morbidity and Mortality Weekly Report

Recommendations and Reports /Vol. 62 / No. 10 December 20, 2013

CDC Guidance for Evaluating Health-Care Personnel

for Hepatitis B Virus Protection and for
Administering Postexposure Management

| www.cdc.gov/mmwr/pdf/rr/rr6210.pdf



www.cdc.gov/mmwr/pdf/rr/rr6210.pdf

TABLE 2. Postexposure management of health-care personnel after occupational percutaneous and mucosal exposure to blood and body
fluids, by health-care personnel HepB vaccination and response status

Postexposure testing Postexposure prophylaxis Pestracanation

Source patlent HCP testing serologlc
Health-care personnel status iHBsAg) {anti-HEs) HBIG® Vaccination testing?

Documented respondar? after
complete series (=3 doses)

Mo action needed

Positiva‘unknown HBIG xZ separated
Documented nonrespondar? by 1 month

after & dosas

Negative No action needed

Paositivadunknown <10mlNmL** HEBIG x1
Initizte

revaccination
Responss unknown after Megative <TamlLml Hone
3 doses

Ay result =10milml Mo action needed

Pasitiva‘unknown Complete

Unvaccinated incompletely vaCcination
vaccinated or vaocine refusers

Megative Hone Complete fes
vaocination

Abbreviations: HOP = health-care personinel; HBsAQ = hepatitis B surface antigen; anti-HBs =antibody to hepatitis B surface antigen; HEK: = hepatitis Bimmune globulin,
* HElG should be administerad intramuscularly as soon a5 possible after exposure when indicated. The effectiveness of HEIG when administered =7 days after
peroutanesus, mucosal, or nonintzct skin expasures is unknown. HBIG dosage is 0006 mL kg,
1 5hould be performed 1-2 months after the last dose of the HepB vaccdne series (and 4-6 months after administration of HBIG to avoid detection of passively
administerad anti-HEs) wsing a quantitative method that allows detection of the protective concentration of anti-HEBs (=10 rmlLY il
% & responder is defined as a parson with anti-HEs =10 milUfml after =3 doses of HapB waccine.
¥ & nonresponder is defined as a person with anti-HEs <10 mIU/mL zfter =6 doses of HepB vaccine,
¥ HCP who have anti-HEs <10mlUmL, or who are unvaccinated or incompletaly vaccinated, and sustain an exposure to a source patient who is HEsAg-positive or
has unknown HBsAg status, should undergo baseline tasting for HBY infaction a5 soon a5 possible after exposure, and follow-up tasting approximately & months
later. [nitial baszline tests consist of tofal anti-HEBC; testing at approximately & months consists of HEsAg and total anti-HEC.




HepB Vaccine
Contraindications and Precautions

0 Severe allergicreaction to avaccine
component or following aprior dose

2 Moderate or severe acute iliness




HepB Vaccine
Adverse Reactions

Infants and
Adult .
dults Children
Pain at injection site 13%-29% 3%-9%

: : : 050
Mllt_i systemic complaints 11%-17% 0%-20%
(fatigue, headache)

Temperature greater 37.7 C 1% 0.4%-6%

Severe systemic reactions rare rare
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http://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/hepb.html
www.cdc.gov/mmwr/pdf/rr/rr6210.pdf

Hepatitis B Resources

0 ACIP’s Hepatitis BRecommendationsweb page

www.cdc.qov/vaccines/hcp/acip-recs/vacc-specific/hepb.html

0 CDC's Hepatitis B Infection web page
www.cdc.gov/hepatitis/ HBV/index.htm

0 CDC's Hepatitis B Vaccination web page
www.cdc.gov/vaccines/vpd-vac/hepb/default.ntm

o Immunization Action Coalition Hepatitis Bweb
page
www.Immunize.org/hepatitis-b/

0 Children’s Hospital of PhiladelphiaVaccine
Education Center Hepatitis Bweb page

www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/ hepatitis-b-vaccine.html



http://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/hepb.html
http://www.cdc.gov/hepatitis/HBV/index.htm
http://www.cdc.gov/vaccines/vpd-vac/hepb/default.htm
http://www.immunize.org/hepatitis-b/
http://www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/hepatitis-b-vaccine.html
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