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MODERATOR:  Welcome to the Centers for Disease Control and Prevention EpiVac Pink Book Webinar Series.  Today’s topic is Hepatitis B-2018.  I’m Dr. Raymond Strikas, your presenter, coming to you from the Immunization Services Division of the National Center for Immunization and Respiratory Diseases at the Centers for Disease Control and Prevention in Atlanta, Georgia.  Today’s learning objectives are to be able to describe the different forms of immunity; describe the different types of vaccines; for each vaccine-preventable disease, identify those for whom routine immunization is recommended; for each vaccine-preventable disease, describe characteristics of the vaccine used to prevent the disease; describe an emerging immunization issue; locate resources relevant to current immunization practice; implement disease detection and prevention health care services, such as, smoking cessation, weight reduction, diabetes screening, blood pressure screening and in our case, immunization services to prevent health problems and maintain health.  Today’s agenda is hepatitis B-2018 presented by myself, Raymond Strikas, a Medical Officer here at the CDC.   For Continuing Education information, please go to www.cdc.gov/getCE.  You need to search for today’s course number, which is WC2645-090518.  Those last six digits are today’s date.  And the enduring course, if you access it after a month or so from now would be WD2645-090518.  CE credit for the live program expires October 8th, 2018 and CE credit for the enduring course expires June 1st, 2019.  You will need a course access code for this webinar; please make note of this case sensitive code.  Course access codes will not, I repeat not, be given outside the course presentation.  Further instructions are available about CE in the Resource Pod. In compliance with Continuing Education requirements, all presenters must disclose any financial or other associations with the manufacturers of commercial products, suppliers of commercial services or commercial supporters, as well as any use of unlabeled products or products under investigational use.  CDC, our planners, content experts and their spouses or partners wish to disclose they have no financial interest or other relationships with the manufacturers of commercial products, suppliers of commercial services or commercial supporters.  Planners have reviewed content to ensure there is no bias.  Presentations will not include any discussion of the unlabeled use of a product or a product under investigational use.  CDC does not accept any commercial support.  So let’s begin with today’s program about hepatitis B and hepatitis B vaccines.  
Hepatitis B virus, also called HBV is a small, double-shelled virus in the family hepadnaviridae.  Other hepadnaviridae include duck hepatitis virus, ground squirrel hepatitis virus and woodchuck hepatitis virus.  The virus is a small circular DNA genome that is partially double-stranded.  HBV contains numerous antigenic components, including hepatitis B surface antigen or HBsAg, hepatitis B core antigen called HBcAg and hepatitis B e-antigen or HBeAg.  Humans are the only known hosts for HBV, although some, non-human primates have been infected in laboratory conditions. HBV is relatively resilient and in some instances has been shown to remain infectious on environmental surfaces for more than seven days at room temperature.  Several well defined antigen antibody systems are associated with HBV infection.  HBsAg, long ago called Australia antigen or hepatitis associated antigen; it’s an antigenic determinate found on the surface of the virus.  It also makes up subviral 22 nanometers spherical and 2 meter particles.  HBsAg can be identified in serum 30 to 60 days after exposure to HBV and persists for variable periods.  HBsAg is not infectious, only the complete virus or sometimes called the Dane particle is infectious.  During replication, HBV produces HBsAg in excess of that needed for production of Dane particles.  HBsAg is antigenically heterogeneous with a common antigen designated by the small letter “a” and  two pairs of mutually exclusive antigens designated by the letters D,Y and R resulting in four major subtypes, adw, ayw, adr and ayr.  The distribution of subtypes varies geographically; however, because of the common “a” determinant, protection against one subtype appears to confer protection against the other subtypes and no differences in clinical features have been related to subtype.  Hepatitis B core antigen or HBcAg is the nucleocapsid protein core of HBV.  HBcAg is not detectable in the serum by conventional techniques, but can be detected in the liver tissue of person with acute or chronic HBV infection.  Hepatitis B e-antigen or HBeAg is a soluble protein and is also contained in the core of HBV.  HBeAg is detected in the serum of persons with high virus titers and indicates high infectivity.  Antibody to HBsAg called anti-HBs develops during convalescence after acute HBV infection or following hepatitis B vaccination.  Presence of anti-HBs indicates immunity to HBV.  Anti-HBs is sometimes referred to as HBsAb, but use of this term is discouraged because the potential confusion with HBsAg.  Antibody to hepatitis B core antigen or anti-HBc indicates infection with HBV at an undefined time in the past.  IgM class antibody to HBcAg or IgM anti-HBc indicates recent infection with HBV.  Antibody to hepatitis B e-antigen or anti-HBe becomes detectable when HBeAg is lost and is associated with low infectivity serum.  An estimated 850,000 to 2.2 million persons in the United States have chronic hepatitis B virus infection.  Chronic infection is an even greater problem globally, affecting approximately 257 million persons.  HBV infection is an established cause of acute and chronic hepatitis and cirrhosis.  It is the cause of up to 50% of hepatocellular carcinomas.  An estimated 887,000 persons worldwide die mostly from complications including cirrhosis and hepatocellular carcinoma.  Looking at the top right graph, the incidence of reported hepatitis B peaked in the mid-1980s with about 26,000 cases reported in each year.  Reported cases have declined since that time and fell below 10,000 cases for the first time in 1996.  The decline in cases during the 1980s and early 1990s is generally attributed to reduction of transmission among men who have sex with men and injection drug users as a result of HIV prevention efforts.  Now looking at the left hand larger graph in 2014, about 2,953 cases of acute hepatitis B were reported in 48 states to CDC.  The overall incidents rate for 2014 was 0.9 cases per 100,000 population.  After adjusting for under ascertainment and under reporting, an estimated 19,200 acute hepatitis B cases occurred in 2014.  The rate of new HBV infections has declined by approximately 82% since 1991 when a national strategy to eliminate HBV infection was implemented in the United States.  The decline has been greatest among children born since 1991 when routine vaccination of children was first recommended.  However, since 2014 there’s been an increase in the rate of new HBV infections, which is likely due to increasing injection drug use.  The clinical course of acute hepatitis B is indistinguishable from that of other types of acute viral hepatitis.  The incubation period ranges from 60 to 150 days, on average about 90 days from infection to the onset of jaundice and symptoms.  Thirty percent to fifty percent of infections are symptomatic in older children and adults and even fewer are symptomatic in younger children.  The preicteric or prodromal phase from initial symptoms to onset of jaundice usually lasts from 3 to 10 days.  It is non-specific and is characterized by insidious onset of malaise, anorexia, nausea, vomiting, right upper quadrant abdominal pain, fever, headache, myalgia, skin rashes, arthralgia and/or arthritis and dark urine beginning one to two days before the onset of jaundice.  The icteric or jaundice phase is variable, but usually lasts from one to three weeks; is characterized by jaundice, lighter gray stools, hepatic tenderness and hepatomegaly.  During convalescence, malaise and fatigue may persist for weeks or months while jaundice, anorexia and other symptoms disappear.  Approximately 95% of primary infections in immunocompetent adults are self-limited with elimination of the virus from blood and generally immunity to reinfection following.  Fulminant hepatitis is uncommon and occurs in less than 1% of acutely infected persons, but often results in death or liver failure necessitating liver transplantation.  The fatality rate among persons with reported cases of acute HBV infection is less than 1.5% with the highest rates in adults 55 years and older. Although the consequences of acute HBV infection can be severe, most of the serious complications associated with this infection are due to chronic infection.  Other possible complications include hospitalization, cirrhosis, hepatocellular carcinoma and death.  This is a picture of a patient that presented with a distended abdomen due to hepatocellular carcinoma resulting in chronic hepatitis B infection.  There are four phases of chronic HBV infection; immune tolerant, immune active, immune inactive and reactivation.  Chronically infected persons do not necessarily pass through these phases in a linear fashion.  Persons in the immune tolerant phase have no or minimal hepatic inflammation or fibrosis.  Most chronically infected children will remain in the immune tolerant phase until late childhood or adolescence.  The immune active phase is characterized by an active immune response resulting in hepatic inflammation with or without fibrosis.  Persons who remain in the immune active phase for prolonged periods of time are at high risk for developing cirrhosis and hepatocellular carcinoma.  Persons in the immune inactive phase have improvement of hepatic inflammation and fibrosis.  Risk for progression to hepatocellular carcinoma is lower among persons in the immune inactive phase compared with the active phase.  Persons in the reactivation phase have acute liver inflammation with or without fibrosis.  Chronic infection occurs among 80% to 90% of persons infected during infancy; 30% of persons infected before age 6 years and between 1% and 12% of persons infected as an older child or adult.  Chronic infections are responsible for most HBV related morbidity and mortality including, as I’ve mentioned, chronic hepatitis, cirrhosis, liver failure and hepatocellular carcinoma.  Approximately 25% of persons who become chronically infected during childhood and 15% of those who become chronically infected after childhood will die prematurely from cirrhosis or liver cancer.  Perinatal transmission from mother to infant at birth is very efficient.  If the mother is positive for HBsAg and HBeAg, 70% to 90% of infants will become infected in the absence of post-exposure prophylaxis.  The risk of perinatal transmission is about 10% if the mother is positive only for HBsAg, but still, as many as 90% of infant HBV infections will progress to chronic infection.  Humans are the only reservoir for HBV.  No animal or insect hosts or vectors are known to exist.  The virus is transmitted by parenteral or mucosal exposure to HBsAg positive body fluids from persons who have acute or chronic HBV infection.  In the United States, the most important routes of transmission had been perinatal and sexual contact with an infected person.  Recently, injecting drug use has become a prominent mode of transmission.  Persons with either acute or chronic HBV infection should be considered infectious anytime that HBsAg is present in the blood.  When symptoms are present in persons with acute HBV infection, HBsAg can be found in blood and body fluids for one to two months before and after the onset of symptoms.  In the United States in 2015, about 3,370 cases of HBV infection were reported to the CDC.  Only 45% of cases reported a high risk behavior.  Among those reporting a high risk behavior, the highest incidents of new hepatitis B infection was among adult injection drug users, about 30%, followed by persons reporting two or more sexual partners in the previous six months, about 26%.  And 3.3% reported sexual contact with an HBV infected person and 11.8% of males reported having had sex with another male.  As many as 10% to 40% of adults seeking treatment at sexually transmitted infection clinics have evidence of current or past HBV infection.  Other known risk factors included HBV infected household contacts, developmentally disabled persons in long-term care, correctional facilities, persons at risk for occupational exposure to HBV, hemodialysis patients, hepatitis C virus infection and chronic liver disease, travelers to countries where HBV is endemic and persons with HIV infection as well as persons with diabetes.  A comprehensive strategy to eliminate hepatitis B virus transmission was updated in 2018.  It includes prenatal testing of pregnant woman for HBsAg to identify newborns who acquire immunoprophylaxis including both hepatitis B vaccine and hepatitis B immune globulin or HBIG for prevention of perinatal infection.  HBV DNA testing for HBsAg positive women and antiviral therapy if the HBV DNA is more than 200,000 international units per milliliter are recommended,  as is, universal vaccination of infants at birth, routine vaccination of previously unvaccinated children aged less than 19 years and vaccination of adults at high risk for infection.  Recommendations to further enhance vaccination of adults with diabetes at increased risk of HBV infection were published in 2011.  The first hepatitis B vaccine, a plasma derived vaccine was licensed in the United States in 1981.  It was produced from HBsAg particles, purified from the plasma of chronically infected humans.  The vaccine was safe and effective; it was not well accepted, possibly because of unsubstantiated fears of transmission of live HBV and other blood borne pathogens.  This vaccine was removed from the U.S. market in 1992.  The first recombinant hepatitis B vaccine was licensed in the U.S. in 1986.  Recombinant vaccine is produced by inserting a plasmid containing the gene for HBsAg into common baker’s yeast.  Yeast cells the produce HBsAg, which is harvested and purified.  After two or three intramuscular doses of hepatitis B vaccine, more than 90% of healthy adults and more than 95% of infants, children and adolescents develop adequate antibody responses; however, there is an age specific decline in immunogenicity.  Available data show that vaccine induced antibody levels decline with time; however, immune memory remains intact for more than 20 years following immunization.  And both adults and children with declining antibody levels are still protected against significant HBV infection that is clinical disease HBsAg antigenemia or significant elevation of liver enzymes.  Chronic HBV infections have only rarely been documented among vaccine responders and usually among those who become immunosuppressed since vaccination.  For adults and children with normal immune status, booster doses of vaccine are not recommended.  The need for booster doses after longer intervals will continue to be assessed as additional information becomes available.  Hepatitis B vaccine is indicated for all children through 18 years of age beginning at birth and for persons 19 years and older at increased risk of exposure because of behaviors, such as multiple sexual partners and injection drug use or occupation that predisposes to exposure to blood or sharps injury.  Hepatitis B vaccine should also be offered to any adult who wishes to receive the vaccine for whatever reason.  There are several hepatitis B containing vaccines.  First, there are three single component products, Engerix-B, Recombivax HB and Heplisav-B.  Engerix-B and Recombivax HB have pediatric and adult formulations.  Heplisav-B is only licensed for persons 18 years and older.  There are also two combination vaccine products, Pediarix, which includes DTaP, IPV and hepatitis B vaccines and Twinrix, which includes hepatitis A and hepatitis B vaccines.  The first recombinant hepatitis B vaccine, as mentioned, was licensed in the U.S. in 1986 and this was Recombivax HB.  Recombinant vaccine is produced by inserting a plasmid containing the gene for HBsAg into common baker’s yeast.  The yeast cells then produce HBsAg, as I noted earlier.  After three intramuscular doses of hepatitis B vaccine, more than 90% of health adults and more than 95% of infants, children, and adolescents will develop adequate antibody.  Available data show that vaccine induced antibody levels decline with time; however, immune memory remains intact for more than 20 years following immunization.  And both adults and children with declining antibody levels are still protected against significant HBV infection, that is clinical disease, HBsAg antigenemia or significant elevation of liver enzymes.  Chronic HBV infection has only rarely been documented in vaccine responders.  For adults and children with normal immune status, booster doses of vaccine are not recommended.  The need for booster doses after longer intervals will continue to be assessed as additional information becomes available.  Hepatitis B vaccine is produced by the three manufacturers I mentioned earlier, this is Merck producing Recombivax HB, GlaxoSmithKline producing Engerix-B and Dynavax which produces Heplisav-B.  Recombivax and Engerix are available in both pediatric and adult formulations.  And although there antigen content differs, the two vaccines are interchangeable except for the two dose schedule for adolescents, age 11 through 15 years that I’ll describe later.  Only Merck’s Recombivax vaccine is approved for this schedule.  Providers must also follow the manufacturers’ dosage recommendations, which may vary by product.  And as mentioned, but worth repeating, Heplisav-B is only approved for persons 18 years and older.  Both the pediatric and adult formulations of Recombivax HB are approved for use in any age group.  For example, the adult formulation of Recombivax HB may be used in children at 0.5 milliliters and adolescents at 0.5 milliliters.  However, pediatric Engerix-B is approved for use only in children and adolescents younger than 20 years of age.  The adult formulation of Engerix-B is not approved for use in infants and children, but may be used in both adolescents from 11 years on and adults.  On November 9, 2017, Heplisav-B, the newest hepatitis B vaccine which has a novel immunostimulatory sequence adjuvant, was approved by the Food and Drug Administration for prevention of HBV in persons 18 years and older.  The vaccine is administered in a two dose series one month apart.  The ACIP on February 21st, 2018, published its recommendations for hepatitis B…I’m sorry; it recommended Heplisav for use in persons 18 and older.  The recommendations were published shortly thereafter.  Heplisav-B contains yeast derived recombinant hepatitis B surface antigen and it is prepared by combining purified antigen with small synthetic immunostimulatory cytidine-phosphate-guanosine oligodeoxynucleotide motifs, also called the 1018 adjuvant.  The 1018 adjuvant binds to Toll-like receptor 9 to stimulate a directed immune response to HBsAg.  Heplisav-B may be used to vaccinate persons age 18 years and older against infection caused by all known subtypes of hepatitis B.  ACIP does not state a preference for one vaccine product versus another if the patient is eligible for more than one product.  The two dose hepatitis B vaccine series only applies when both doses of the series consist of Heplisav-B.  series consisting of a combination of one dose of Heplisav and a vaccine from a different manufacturer should include three total vaccine doses and should adhere to the three dose schedule minimum intervals of 4 weeks between dose 1 and 2, 8 weeks between doses 2 and 3 and 16 weeks between doses 1 and 3.  Doses administered less than minimum interval should be repeated.  Now, some vaccine supply updates for you.  Regarding pediatric Recombivax HB, Merck is not currently distributing hepatitis B vaccine pediatric or adult formulations through 2018.  GlaxoSmithKline or GSK is addressing the gap for pediatric hepatitis B vaccine using a combination of single component hepatitis B vaccine and their combination Pediarix, DTaP-HepB-IPV vaccine.  CDC anticipates there will be approximately 10% less single component pediatric hepatitis B vaccine than normal during the rest of 2018.  However, GSK has sufficient supplies of adult hepatitis B vaccine to address these recommended gaps.  Preferences for a specific presentation vial versus syringe may not consistently be met.  Merck is also not currently distributing its adult hepatitis B vaccine; it does not expect to be distributing it throughout the remainder of 2018.  GSK has sufficient supplies of the adult vaccine to address the anticipated gap in Merck’s supply of adult vaccine during this period.  There are also two combination vaccines to be aware of.  As mentioned earlier, there is a Pediarix, which includes DTaP, IPV and hepatitis B, given at ages 6 weeks through 6 years.  It is approved for doses 1, 2, 3 of hepatitis B.  You should not use it for the birth dose and it is recommended for use with the routine schedule at 2, 4, and 6 months of age.  There is also Twinrix, which includes hepatitis A and hepatitis B for persons ages 18 years and older.  The routine schedule for this vaccine is three doses at 0, 1 and 6 months.  There is an alternate or accelerated schedule for persons perhaps leaving for travel soon at 0, 7, and 21 to 30 days with a booster dose at 12 months.  The booster dose is very important to assure long-term protection against both diseases.  Each dose of Twinrix contains an adult dose of hepatitis B vaccine and the pediatric dose of hepatitis A vaccine.  Hepatitis B vaccine, as I mentioned, is indicated for all children through 18 years of age beginning at birth as seen here in the red outline in the 2018 Child and Adolescent Immunization Schedule.  Single component hepatitis B vaccine should be administered within 24 hours of birth for medically stable infants weighing 2,000 or more grams, born to hepatitis B surface antigen or HBsAg negative mothers.  Infants weighing less than 2,000 grams and born to HBsAg negative mothers should have their first vaccine dose delayed to the time of hospital  discharge or age one month, even if the weight is still less than 2,000 grams.  For these infants, a copy of the original laboratory report indicating that the mother was HBsAg negative during this pregnancy should be placed in the infant’s medical record.  Infants weighing less than 2,000 grams at birth have a decreased response to hepatitis B vaccine administered before age one month.  All infants, regardless of birth weight, born to HBsAg positive women should receive hepatitis B vaccine and HBIG within 12 hours of birth administered at different injection sites.  Only single antigen hepatitis B vaccine should be used for the birth dose.  The hepatitis B vaccine series should be completed according to the recommended schedule for infants born to HBsAg positive mothers.  The final dose in the series should not be administered before age 24 weeks.  Infants born to women for whom HBsAg testing results during pregnancy are not available, but other evidence suggests that a maternal HBV infection exists, such as presence of HBV DNA, HBeAg positive or mother known to be chronically infected with HBV should be managed as if born to an HBsAg positive mother.  The infant should receive both hepatitis B vaccine and HBIG within 12 hours of birth.  Because of the potentially decreased immunogenicity of vaccine in infants weighing less than 2,000 grams, the birth dose of vaccine should not be counted as part of the three doses required to complete the vaccine series.  Three additional doses of vaccine for a total of four doses should be administered according to a recommended schedule on the basis of the mother’s HBsAg test result.  The final dose in the series should not be administered before age 24 weeks.  The ACIP recommends that the birth dose of monovalent hepatitis B vaccine should be administered within 24 hours of birth for medically stable infants weighing 2,000 or more grams born to hepatitis B surface antigen negative mothers.  Infants and children younger than 11 years of age should receive 0.5 ml or 5 micrograms of the pediatric or adult formulation of Recombivax HB or 0.5 ml, 10 micrograms of pediatric Engerix-B.  Primary vaccination consists of three intramuscular doses of vaccine.  The usual schedule is 0, 1 to 2 and 6 to 18 months.  Infants whose mothers are HBsAg positive or whose HBsAg status is unknown should receive the last dose by six months of age.  Because the highest titers of anti-HBs are achieved when the last two doses of vaccine are spaced by at least four months, schedules that achieve this spacing are preferable.  However, schedules with two month intervals between doses, which conform to schedules for other childhood vaccines, have been shown to produce good antibody responses and may be appropriate in populations in which it is difficult to ensure that infants will be brought back for all their vaccinations.  However, the third dose must be administered at least eight weeks after the second dose and at least 16 weeks after the first dose.  For infants, the third dose should not be given earlier than 24 weeks of age.  It is not necessary to add doses or restart the series if the interval between doses is longer than recommended.  A reminder, that Pediarix is licensed for and can be given at 2, 4 and 6 months of age, even in infants who received a dose of hepatitis B vaccine at birth so these infants will receive a total of four doses of hepatitis B vaccine.  The minimum age for the first dose of Pediarix is six weeks so it cannot be used for the birth dose of hepatitis B vaccine series.  Pediarix is approved, as I said, for the first three doses of the DTaP and IPV series, which are usually given at about 2, 4 and 6 months of age.  It is not approved for fourth or fifth booster doses of the DTaP or IPV series.  However, Pediarix is approved for use through six years of age so a child who is behind schedule can still receive Pediarix as long as it is given for doses one, two or three of the series and the child is younger than seven years of age.  Pediarix may be used in infants whose mothers are HBsAg positive or whose HBsAg status is unknown.  Routine hepatitis B vaccination is recommended for all children and adolescents through 18 years.  All children not previously vaccinated with hepatitis B vaccine should be vaccinated at 11 or 12 years of age with the age appropriate dose of vaccine.  The vaccination schedule should be flexible and take into account the feasibility of delivering three doses of vaccine at appropriate intervals to this age group.  Unvaccinated older adolescents should be vaccinated whenever possible.  The usual schedule for adolescents as well as adults is two doses separated by no less than four weeks and a third dose four to six months after the second dose.  If an accelerated schedule is needed, the minimum interval between the first two doses is four weeks and the minimum interval between the second and third doses is eight weeks.  However, the first and third doses should be separated by no less than 16 weeks.  Doses given at less than these minimum intervals should not be counted and should be repeated.  In 1999 the Food and Drug Administration approved an alternative hepatitis B vaccination schedule for adolescents 11 through 15 years of age.  This alternative schedule is for two 1 ml or 10 mcg doses of Recombivax HB separated by four to six months.  Seroconversion rates and postvaccination anti-HBs antibody titers were similar using this schedule or the standard schedule of three 5 mcg doses of Recombivax HB.  This alternative schedule is approved only for adolescents 11 through 15 years of age and only for Merck’s hepatitis B vaccine.  The two dose schedule should be completed by the 16th birthday.  Next we’ll discuss hepatitis B vaccination in adults and the indication here is circled or enclosed in the red outline on the 2018 Adult Vaccination Schedule.  Hepatitis B vaccination is recommended for all unvaccinated adults at risk for HBV infection and for all adults requesting protection for HBV infection.  Acknowledgement of a specific risk factor should not be a requirement for vaccination.  Persons at risk for infection by sexual exposure includes sex partners of HBsAg positive persons, sexually active persons who are not in a long-term mutually monogamous relationship or as in the footnote, persons who have had more than one sex partner during the previous six months, and persons seeking evaluation or treatment for a sexually transmitted disease and men who have sex with men.  Persons at risk for HBV infection by percutaneous or mucosal exposure to blood include current or recent injection drug users, household contacts of HBsAg positive persons, residents and staff of facilities for developmentally disabled persons, health care and public safety workers with risk for exposure to blood or blood-contaminated body fluids, and persons with end-stage renal disease including pre-dialysis, hemodialysis, peritoneal dialysis and home dialysis patients. as well as persons with diabetes mellitus, persons with hepatitis C virus infections and persons with chronic liver disease, including but not limited to persons with cirrhosis, fatty liver disease, alcoholic liver disease, autoimmune hepatitis and an alanine aminotransferase or ALT or aspartate aminotransferase AST level greater than twice the upper limit of normal.  And lastly, incarcerated persons are also at risk.  Compared with adults without diabetes, adults with diabetes have a 60% higher prevalence of past or present HBV infection and twice the odds of acquiring acute HBV.  Repeated outbreaks of HBV infection associated with assisted blood glucose monitoring underscore the continued risk for this population.  Data also suggest the possibility of a higher case-fatality proportion among persons with diabetes acutely infected with HBV compared to those without diabetes.  In October 2011, ACIP recommended that all previously unvaccinated adults 19 through 59 years of age with diabetes mellitus type 1 and type 2 be vaccinated against hepatitis B as soon as possible after a diagnosis of diabetes is made.  ACIP also recommends that unvaccinated adults 60 years of age or older with diabetes may be vaccinated at the discretion of the treating clinician after assessing their risk and the likelihood of an adequate immune response to vaccination.  Other groups at risk of hepatitis B infection include international travelers through regions with high or intermediate levels of endemic HBV infection.  Long-term travelers and those who may engage in high risk behaviors or provide health care while traveling.  Persons with HIV infection are also at increased risk.  This is similar to the schedule I showed you earlier for adolescents; this is the usual schedule for adults for vaccination.  Two doses separated by no less than four weeks with a third dose four to six months after the second dose.  If you use an accelerated schedule, the minimum interval between the first two doses is again, four weeks and the minimum interval between second and third doses is eight weeks.  However, the first and third doses should be separated by no less than 16 weeks and again, if doses are given less than these minimum intervals, they should not be counted and should be repeated.  In 2001 the Food and Drug Administration approved a combination hepatitis A and hepatitis B vaccine, Twinrix, from GlaxoSmithKline.  Each dose of Twinrix contains 720 ELISA units of hepatitis A vaccine, equivalent to a pediatric dose of Havrix and 20 mcg of hepatitis B surface antigen protein, equivalent to an adult dose of Engerix-B.  The vaccine is administered in a three dose series at 0, 1 and 6 months.  Appropriate spacing of the doses must be maintained to assure long-term protection from both vaccines.  The first and third doses of Twinrix should be separated by at least six months.  The first and second doses should be separated by at least four weeks.  The second and third doses should be separated by at least five months.  In 2007, the FDA approved an alternative Twinrix schedule of doses at 0, 7 and 21 to 30 days and a booster dose at 12 months after the first dose.  It is not necessary to restart the series or add doses if the interval between doses is longer than the recommended interval.  Twinrix is approved for persons 18 years of age and older, and can be administered to persons in this age group for whom either hepatitis A or hepatitis B vaccine is recommended.  Prevaccination serologic testing is a common question.  Serologic testing, if done, should include hepatitis B surface antigen or HBsAg testing, antibody to hepatitis B surface antigen, and antibody hepatitis B core antigen.  And prevaccination testing is recommended for household, sexual or needle contacts of hepatitis B surface antigen positive persons; HIV positive persons; persons with elevated alanine aminotransferase or aspartate aminotransferase of unknown etiology; hemodialysis patients; men who have sex with men; past or current persons who inject drugs; persons born in countries of high and intermediate hepatitis B virus endemicity or the hepatitis B surface antigen prevalence is 2% or greater; U.S. born persons not vaccinated as infants whose parents were born in countries with high HBV endemicity, which is 8% or greater; persons needing immunosuppressive therapy, including chemotherapy, immunosuppression related to organ transplant patient and immunosuppression for rheumatologic or gastroenterological disorders and lastly, donors of blood, plasma, organs, tissues or semen should have prevaccination testing.  Postvaccination serologic testing is not routinely recommended following vaccination of most infant, children or adult populations.  It does matter for persons whose subsequent management depends on knowledge of their immune status and these include infants born to hepatitis B surface antigen positive mothers or mothers whose HBsAg status remains unknown; health care personnel and public safety workers; hemodialysis patients and others who might require outpatient hemodialysis, such as pre-dialysis, peritoneal dialysis and home dialysis patients; HIV infected person; other immunocompromised persons, such as hematopoietic stem cell transplant recipients or persons receiving chemotherapy; and lastly, sex partners of HBsAg positive persons.  Testing for Postvaccination immune response should be performed one to two months after administration of the final dose of the vaccine series using a method that allows determination of a protective concentration of anti-HBs, which is usually 10 or more milli-international units per milliliter.  Persons found to have an anti-HBs concentration at that level that is 10 mIU/mL or higher after the primary vaccine series are considered to be immune.  Immunocompetent persons have long-term protection and do not need further periodic testing to assess anti-HBs [42:31] and at present, no booster vaccine doses are recommended.  Immunocompromised persons might need annual testing to assess anti-HBs concentration.  Persons found to have anti-HBs concentrations less than 10 mIU/mL after the primary vaccine series should be revaccinated.  Administration of all doses in the second series on an appropriate schedule followed by an anti-HBs test one to two months after the final dose of the second series is usually more practical than serologic testing after one or more doses of vaccine, except for when revaccinating infants born to HBsAg positive mothers and perhaps health care personnel.  Persons who do not have a protective concentration of anti-HBs after revaccination should be tested for a chronic infection by testing for HBsAg.  If the HBsAg test result is positive, that person should receive appropriate management and any household, sexual or needle sharing contacts should be identified and vaccinated.  Prevaccination testing consists of anti-HBc, HBsAg and anti-HBs to identify infected persons is recommended for household, sexual or needle sharing contacts of HBsAg positive persons.  Serologic testing should not be a barrier to vaccination. Usually, the first hepB vaccine dose should be administered immediately after collection of the blood for serologic testing.  Persons who test negative for HBsAg should be considered susceptible to HBV infection and should be counselled about precautions to prevent HBV infection and the need to obtain HBIG postexposure prophylaxis for any known or likely exposure to an HBsAg positive source.  Persons who do not respond to the first series hepatitis B vaccine generally should complete a second three dose vaccine series.  The second vaccine series should be given on the usual 0, 1, and 6 month schedule.  Health care personnel and others for whom postvaccination serologic testing is recommended should be retested one to two months after completion of the second vaccine series.  Fewer than 5% of persons receiving six doses of hepatitis B vaccine, administered by the appropriate schedule in the deltoid muscle, failed to develop detectable anti-HBs antibody.   One reason for persistent non-response to hepatitis B vaccine is chronic infection of HBV.  Persons who fail to develop detectable anti-HBs after six doses should be tested for HBsAg.  Persons who are found to be HBsAg positive should be counseled accordingly.  And persons who fail to respond to two appropriately administered three dose series, who are HBsAg negative, should be considered susceptible to hepatitis B infection and should be counseled regarding precautions to prevent HBV infection and the need to obtain HBIG prophylaxis for any known or probable parenteral exposure to HBsAg positive blood.  Once a person has tested positive for anti-HBs, no additional testing or booster doses are recommended.  And please, please provide the person with a copy of the laboratory result and advise that it be kept forever.  We receive many questions about people who receive their hepatitis B vaccine series several years ago or in infancy, have documentation of vaccination who are not tested for immunity after vaccination and are now entering the health care profession or other profession where exposure to blood and/or body fluids is reasonably expected.  These people are tested years after the primary vaccination and they test negative for hepatitis B surface antibody; we’ve been recommending the strategy that I’ll describe for some time and that is, in this situation you should administer a single dose of the vaccine and retest one to two months later.  The vast majority of persons will respond to this test dose and their titer will rise to a positive level that is 10 mIU/mL or greater.  If it does not rise above that level, you should administer two more doses to complete a second series of hepatitis B vaccine and retest one to two months after the last dose.  If they still don’t respond, as discussed, no further doses are recommended and they will need HBIG if they ever have an exposure.  And this is assuming they’re not chronically infected with hepatitis B surface antigen.  And if this person is determined to be a non-responder, should they have exposure to blood or body fluids, they’ll have to have an evaluation for hepatitis B infection after each blood or body fluid exposure.  Revaccination, that is a booster dose, a challenge dose or revaccination with a complete series, is not generally recommended for persons with a normal immune status who were vaccinated as infants, children, adolescents or adults.  Available data do not suggest any number of booster doses.  Completely vaccinated health care personnel with anti-HBs less than 10 mIU, as described earlier, should receive an additional dose, be tested and if need be, complete a second series.  For hemodialysis patients treated in outpatient centers, the need for booster dose should be assessed by annual anti-HBs testing.  A booster dose should be administered when anti-HBs levels decline to less than 10 mIU/mL.  Anti-HBs testing one to two months following the booster dose to assess response is not recommended.  For other immune compromised persons, such as HIV infected persons, persons that are hematopoietic stem cell transplants recipients and persons receiving chemotherapy the need for booster doses is not been determined.  Annual anti-HBs testing and booster doses should be considered for such persons with an ongoing risk for exposure.  These are the guidelines for Health Care Personnel Evaluation for Hepatitis B Protection, both those remotely vaccinated and for postexposure management.  This table contained within the MMWR I just showed you outlines the recommended postexposure management of health care personnel.  Management varies based on the hepB status of the source patient and vaccination and vaccination response status of the exposed.  All the details are in this MMWR.  Now let’s talk about vaccine administration.  As you are aware, hepatitis B vaccines are all intramuscular injections.  They should be administered with a needle gauge of 22 to 25 with a needle length between 5/8” and 1.5” depending on the patient’s age and/or weight.  And the site of vaccination for infants less than 12 months is usually the vastus lateralis muscle.  For children one to three years of age, the vastus lateralis muscle is usually preferred, deltoid muscle may be used if the muscle mass is deemed adequate.  And for children and adults four years and older, the deltoid muscle is preferred, but the vastus lateralis muscle may be used as needed.  We frequently hear about vaccine administration errors related to the wrong formulation being administered, such as pediatric formulation administered to an adult and vice versa.  We also hear about instances where hepA was administered instead of hepB and vice versa.  Strategies which may help prevent these errors include storing the vaccine formulations separately in the original packaging.  And when pediatric and adult formulations are mixed together in the same bin or area, it is easy for staff to take and administer the wrong formulation.  Schedule errors are also common with hepB so be sure the minimum intervals are being met between doses.  Common vaccine administrations as noted include the adult formulation being administered to a child; however, if you give more antigen than the recommended dose, this is an error, but if the dose meets minimum age and interval, it may be counted.  If the pediatric formulation is administered to an adult, this is less antigen than the recommended dose and the dose does not count and should be repeated as soon as possible.  And there is not time or spacing interval that must be met.  You could, in some circumstances, give a second pediatric formulation dose to that person on the same clinic day and then have it count as one adult dose.  Other errors include, as mentioned, hepatitis A vaccine given instead of hepatitis B vaccine.  These are some Standing Order templates from the Immunization Action Coalition at immunize.org, which may help you in running your hepatitis B vaccination programs and avoiding vaccine administration errors.  Hepatitis B vaccine is contraindicated for persons with a history of hypersensitivity to yeast or any other vaccine component.  Persons with a history of serious adverse events that is anaphylaxis, after receipt of hepatitis B vaccine should not receive additional doses.  As with other vaccines, vaccination of persons with moderate or severe acute illness with or without fever should be deferred until illness resolves.  The most commonly reported reactions following hepatitis B vaccination in children and adults are pain at the injection site and mild systemic complaints such as fatigue or headache.  Severe systemic reactions such as anaphylaxis are rare on the order of one in hundreds of thousands of patients.  Hepatitis B containing vaccine should be stored in the refrigerator between 36˚ and 46˚Fahrenheit, which is 2˚ to 8˚ Celsius.  We frequently hear about vaccine administration errors related to the wrong formulation being administered, pediatric versus adult formulation and vice versa.  Strategies which may prevent these errors include storing the vaccine formulations separately in original packaging.  And when pediatric and adult formulations are mixed together, it’s easy to mix them up.  All of the ACIP recommendations can be found on ACIP’s Hepatitis B Recommendations web page, which is referenced at the bottom of this slide.  Let me close the presentation with a mention of other resources for you, Hepatitis B Recommendations web page at cdc.gov/vaccines/hcp/acip-recs/vacc-specific/hepb; Hepatitis B Infection web page at cdc.gov/hepatitis/HBV/index and the Vaccination web page at cdc.gov/vaccines/vpd-vac/hepB.  The Immunization Action Coalition I mentioned earlier is at www.immuniz.org.  The Children’s Hospital of Philadelphia Vaccine Education Center is at www.chop.edu/service/vaccine-education-center and then you can find the hepatitis B information there.  So thank you for your attention to this presentation.  Let’s go over the CE credit information one more time so you have it and I’ll give you the course access code as mentioned.  To get CE credit, please go to www.cdc.gov/getCE.  Today’s course number is WC2645-090518 for this live program.  CE credit will expire for this program on October 8th, 2018.  And for the enduring program, the course number is WD2645-090518.  CE credit expires June 1st of 2019.  The course access code is case sensitive and it is 2018-HEPB.  Again, the course access code is 2018-HEPB.  We will not be able to give this course access code outside of this presentation.  Instructions are available in the Resource Pod.  
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