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MODERATOR:   Hello and welcome to this session of the EpiVac Pink Book Webinar Series.  My name is Andrew Kroger, a Medical Officer in the Immunization Services Division, part of CDC’s National Center for Immunization and Respiratory Diseases.  I will be the moderator for today’s session.  The learning objectives for today’s session are, one, describe the different forms of immunity; two, describe the different types of vaccines; three, for each vaccine-preventable disease, identify those for whom routine immunization is recommended; four, for each vaccine-preventable disease, describe characteristics of the vaccine used to prevent the disease; five, describe an emerging immunization issue; six, locate resources relevant to current immunization practice; and seven, implement disease detection and prevention health care services, (for example, smoking cessation, weight reduction, diabetes screening, blood pressure screening and immunization services) to prevent health problems and maintain health.  Today we will be discussing Influenza in 2018.  Our presenter is Dr. Raymond Strikas, a Medical Officer in the Communication and Education branch of the Immunization Services Division in CDC NCIRD.  We will have a question and answer session following Dr. Strikas’ presentation.  Continuing Education or CE is available only through the CDC’s Training and Continuing Education Online System.     The web address is shown on your screen.  The course number for today’s session is WC2645-100318.  CE credit for today’s session will expire on November 5th, 2018.  Enduring CE is available for those watching the archived recast of this webinar.  The course number for the archived recast is WD2645-100318.  Enduring credit will expire on June 1st, 2019.  A course access code is required to obtain CE; this will be given out after Dr. Strikas’ presentation.  CE requirements only allow us to distribute the access code during this webinar.  Please be prepared to write it down.  The access code will not be given outside of this webinar.   Detailed instructions outlining the steps for acquiring CE are available 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 with the exception of Dr. Strikas’ discussion on influenza vaccine.  Dr. Strikas will be discussing use of influenza vaccine in a manner recommended by the Advisory Committee on Immunization Practices, but not approved by the Food and Drug Administration.  CDC does not accept any commercial support.  If you have a question that is related to the content of this presentation, please type your question into the QA Pod, located on the computer screen.  We will address as many questions as we can, following the presentation.  So now, I will turn the session over to Dr. Strikas, you may begin.  
DR. RAYMOND STRIKAS:  Thank you, Dr. Kroger and we’re waiting for the slides to load.  And there we go.  So, as mentioned, we’ll talk today about influenza disease and influenza vaccines.  Influenza is a highly infectious viral illness.  The name influenza originated in 15th Century Italy from an epidemic attributed to the influence of the stars or influenza.  The first pandemic or worldwide epidemic that clearly fits the description of influenza occurred in 1580.  There were at least four pandemics of influenza in the 19th Century…thank you for the correction, Dr. Kroger; I apologize for not advancing the slide…at least four pandemics of influenza in the 19th Century and three in the 20th Century.  The pandemic of Spanish influenza in 1918 caused at least an estimated 50 million deaths worldwide and likely more.  The pandemics in 1957 and 1968 were of lesser severity.  The first pandemic of the 21st Century occurred in 2009 with the H1N1 virus and the first influenza virus was isolated in the laboratory in 1933.  Influenza is a single-stranded, helically shaped, RNA virus of the orthomyxovirus family.  The nuclear material determines the three basic antigen types, types A, B and C.  Type A influenza has subtypes that are determined by the surface antigens or proteins hemagglutinin and neuraminidase.  These are the H and the N that you will see in the names of type A influenza viruses.  three types of hemagglutinin in humans, H1, H2, and H3 have a role in virus attachment to cells.  And today, two types of neuraminidase, N1 and N2 have been the most common that have a role in virus penetration out of the cells once replication has occurred.  There are some differences in the three types of influenza virus.  Type A influenza can cause moderate to severe illness and affects all age groups among humans and other animals.  Type B influenza viruses cause milder epidemics, change less rapidly than type A viruses and affect only humans and primarily children.  Type C influenza is rarely reported in humans; it does not cause epidemics or pandemics.  Here you can see an illustration of an influenza type A virus, which is also on the cover of the 2015 Pink Book.  These viruses are named in order by the virus type, A or B, their geographic origin, the strain number and the laboratory identifying the virus, the year the virus was isolated and for type A virus, the subtype is defined by the hemagglutinin and neuraminidase.  So the virus above represents type A, California, the number 7 in the lab in California, which isolated it from the year 2009 and of the H1N1 subtype.  Antigenic drift and shift can affect the influenza viruses that we see.  Antigenic drift is defined as minor changes in the RNA and proteins of the virus caused by point mutations in the gene or genes and may result in an epidemic if the virus is enough changed from vaccine virus.  This type of mutation occurs in both influenza A and B viruses.  however, antigenic shift is defined as a major change in the genotype and possibly the virus proteins and leading to a new subtype.  This is caused by an exchange of gene segments and may result in a pandemic.  Antigenic shift only occurs in influenza A viruses.  only nine years ago in 2009, an H1N1 pandemic was declared by the World Health Organization or WHO.  In April 2009, a novel influenza type A virus, H1N1 subtype, appeared and quickly spread across North America and then the world.  By May 2009, the virus had spread to many areas outside of the United States.  This was the cause of the first influenza pandemic since 1968.  Pandemic monovalent influenza vaccine was rapidly produced and deployed in a nationwide vaccination campaign that many of you likely participated in.  transmission of influenza viruses is by the respiratory route.  Replication of the virus occurs in the respiratory epithelium with subsequent destruction of the cells.  Viremia is rarely documented and influenza viruses are shed in respiratory secretions and hence, people are contagious for between 5 and 10 days on average.  Influenza clinical features include that the incubation period of influenza is usually two days, though it may range from one to four days.  50% of persons develop classic symptoms, which means they may have abrupt onset of fever, myalgia, sore throat, non-productive cough and headache.  The fever usually ranges about 101˚ to 102˚ Fahrenheit and is accompanied by extreme fatigue or prostration.  The onset of fever is often so abrupt that the exact hour is recalled by the patient.  Myalgias mainly affect the back muscles.  Cough is believed to be a result of tracheal epithelial destruction.  Additional symptoms may include rhinorrhea or runny nose, headache, substernal chest burning and ocular symptoms such as eye pain and sensitivity to light.  The illness lasts usually between three and seven days.  Complications of influenza illness can include, most frequently, pneumonia and most commonly secondary bacterial pneumonia, usually from Streptococcus pneumoniae, Haemophilus influenzae or Staphylococcus aureus secondary infection.  Primary influenza pneumonia is an uncommon complication that has a high fatality rate.  Reye syndrome is a complication that occurs almost exclusively in children taking aspirin or other salicylate compounds primarily in association with influenza B infections or varicella zoster infections and can present with severe vomiting and confusion, which are emblematic of encephalopathy and may progress to coma following swelling of the brain.  Other complications may include myocarditis that is inflammation of the heart muscle and worsening of chronic bronchitis and other chronic pulmonary diseases.  Death is reported in less than 1 per 1,000 influenza cases.  The majority of deaths typically occur among persons 65 years of age and older.  The number of influenza associated deaths vary substantially by year, virus type, subtype and age group affected.  CDC has estimated the annual influenza associated deaths in a recent period that is from 2010 through 2014, range from 12,000 to 56,000 deaths with an average of just over 23,000 annual deaths.  Persons 65 years of age and older accounted for 70% to 85% of these deaths.  About 2.7 times more deaths occurred in seasons when type A H3N2 viruses were prominent.  The highest rates of complications and hospitalizations occur among persons 65 and older, young children and amongst persons with certain underlying medical conditions, that is, chronic diseases such as heart or lung disease.  From 2010-2011 season through the 2015-2016 influenza season, flu related hospitalizations in the United States ranged from a low of 140,000 that is in 2011-2012 to a high of 710,000 in 2014-2015.  During the 2015-16 flu season, CDC estimated that 310,000 people were hospitalized for flu related illnesses.  About 50% of the hospitalizations in 2015-16 were among persons younger than 65 years.  As with death, a greater number of hospitalizations will occur in years when type A H3N2 viruses are dominant.  School-age children typically have the highest attack rates during community outbreaks and serve as a major source of transmission of influenza within communities.  There are numerous reports of influenza outbreaks beginning in schools and spreading to the schools’ communities and then these outbreaks will slow or stop when school is closed for winter holidays.  The reservoirs for influenza disease and viruses are human and animals, type A only.  Type B viruses only infect humans.  But type A viruses can infect humans and other mammals, such as horses and dogs and many species of birds.  Transmission is respiratory, probably through airborne droplets and there is a temporal pattern with a peak from December to March in temperate climates, such as in the United States.  This pattern may shift earlier or later.  Peak months for influenza activity in the United States since 1982 have been in descending order, February, December, March and January.  And communicability of disease and viruses occur about one day before to five days after the onset of symptoms in adults.  The diagnosis of influenza virus infection can’t be done [14:09 actively] based on signs and symptoms in the clinic alone; laboratory testing is necessary to confirm the diagnosis.  Virus isolation is essential for virologic surveillance.  Appropriate clinical specimens used for virus isolation include nasal washes, nasopharyngeal aspirates, nasal and throat swabs, trachea aspirates and bronchoalveolar lavage.  However, virus isolation requires several days so it is not really useful for clinical decision making.  Paired serum specimens are required for serologic diagnosis of influenza virus infection and are generally a research tool.  IgG serologic testing is generally, therefore, not useful for clinical diagnosis.  One also needs to know the patient’s vaccination history, which can affect the serum immune response.  The acute phase serologic specimen should be collected with one week of the onset of illness and preferably within two to three days.  The convalescent phase sample should be collected approximately two to three weeks later.  A positive result is a fourfold or greater rise in titer between the acute and convalescent phase samples to one type or subtype of virus.  This table adapted from the CDC Influenza Diagnostic website listed at the bottom of the slide lists most commonly used diagnostic tests for influenza beginning with traditional viral culture and cell culture.  There are a number of other tests listed as well, which can give results more quickly than this virus culture.  I will only discuss two other kinds of tests now, which are also underlined in the green text on your slide.  Reverse Transcriptase Polymerase Chain Reaction or RT-PCR is the most sensitive method for detection of influenza virus and is the gold standard for influenza diagnosis.  The use of molecular techniques to directly detect virus in respiratory samples can provide rapid identification of viruses, that is, within hours if not faster.  Commercially available rapid diagnostic kits test for the presence of viral antigen and are important, although, these tests are usually less sensitive than RT-PCR testing.  Currently available Rapid Influenza Diagnostic Tests fall into two groups, which detect both influenza type A and B viruses, but do not differentiate between the virus types.  And those that detect both influenza type A and B viruses and can distinguish between those two types.  Results of these rapid influenza antigen detection tests can be available in 15 minutes or less.  Rapid diagnostic test for influenza can help in the diagnosis and management of patients who present with signs and symptoms compatible with influenza.  They’re also useful to determine whether outbreaks of respiratory disease, such as in nursing homes and other settings might be due to influenza.  There are many brands of these tests, which detect influenza antigens or proteins and they are widely used in clinical settings.  However, you should realize sensitivities of rapid influenza diagnostic tests are approximately 50% to 70%, while their specificities are approximately 90% to 95% when compared with virus culture or RT-PCR.  So if positive, these rapid antigen tests have most likely detected true influenza infection, but if negative, they may miss an influenza infection 30% of the time or more.  This graph is a reminder about the seasonality of influenza viruses and their outcomes including influenza pneumonia and influenza mortality portrayed by the peaks on the graph during influenza season.  And the peaks do vary on onset from year to year.  This also emphasizes the importance of influenza viral and disease surveillance.  CDC and its international partners conduct influenza surveillance for several reasons, including, to monitor prevalence of circulating strains and detect new strains, which helps in strain selection for new influenza vaccines; to estimate influenza-related morbidity, mortality and economic loss; to rapidly detect outbreaks and to assist disease control through rapid preventive action, including vaccination and antiviral drug administration.  Inactivated influenza vaccine is considered about 60% effective on average among healthy persons younger than 65 years of age, including children with a wide range of effectiveness depending on the match between wild and vaccine viruses.  in 2017-2018, inactivated vaccines were about 36% effective in all age groups studied.  Influenza inactivated vaccines have been about 50% to 60% effective in preventing medically attended illness and hospitalization among elderly persons, 60% or greater effectiveness at preventing medically attended illness in children with either inactivated vaccines or live attenuated influenza vaccines, that is LAIV, have been documented.  These estimates simplify results from a great many studies and assume a good match between wild influenza viruses and those represented in vaccines.  For a very detailed discussion about influenza vaccine effectiveness in these populations and others, including children, pregnant women, persons with chronic medical conditions and compromised immune systems, please review the website about influenza effectiveness listed at the bottom of the slide.  So in summary, influenza vaccines are usually modestly effective at preventing influenza illness and their complications and best if there’s a good match between wild and vaccine viruses.  so let’s turn now and talk about the influenza vaccine recommendations for 2018 and 2019.  CDC’s ACIP Influenza Recommendations or statement was published in the Morbidity and Mortality Weekly Report on August 24th, 2018.  And it continues the 2017 format with the MMWR document focusing on recommendations and selected references with some figures and tables highlighting those elements, which I will summarize during this presentation.  There is also a background document published separately online with additional references and a summary of recommendations available on the ACIP webpages.  The core recommendation for influenza vaccination remains the same as it has been for several years, annual influenza vaccination is recommended for all persons 6 months of age or older who do not have contraindications to vaccination.  As in influenza seasons past there are multiple influenza vaccines available for use this year.  Table 1 represented on the left side of this slide and the ACIP statement contains a list of vaccines and their age indications.  There are ten distinct products available for 2018 and 2019.  More than one vaccine might be available and appropriate for any given recipient.  ACIP and CDC express no preference for any one type of influenza vaccine over another, where more than one is appropriate and available.  And vaccination should not be delayed in order to obtain a specific product.  Here’s a list of abbreviations you may encounter in the ACIP Influenza Statement and related materials.  IIV stands for inactivated influenza vaccine, LAIV stands for live attenuated influenza vaccine, RIV is a recombinant influenza vaccine and they may have prefixes such as SD for standard dose, HD for high dose, lower case a for adjuvanted, lower case cc for cell culture based.  And they may also have numeric suffixes such as RIV3 or IIV4 where the 3 indicates trivalent vaccine, including three vaccine virus strains and 4 indicates quadrivalent for four vaccine virus strains respectively.  There are three types of influenza vaccines available in the U.S. for 2018-2019.  IIV is inactivated vaccine and can be administered only intramuscularly.  The previously available intradermal vaccine is not available this year.  The IIV may be high dose or standard dose, trivalent or quadrivalent, it may or may not be adjuvanted and may be egg or cell cultured base.  And there are many brands, three of which are approved for children down to six months of age and we’ll discuss shortly.  And the slide says most, but as I said, all are intramuscular in 2018-2019.  RIV or recombinant vaccine should be administered intramuscularly, contains recombinant hemagglutinin only.  It is the only completely egg-free influenza vaccine available and it is trivalent or quadrivalent for this year.  LAIV is given only intranasally.  For the coming influenza season, LAIV is recommended for use by ACIP and CDC in light of shedding and immunogenicity data provided by the manufacturer, which suggests the new influenza type A H1N1-like virus included in the current LAIV4, quadrivalent vaccine, type A/Slovenia/2903/2015 has improved replication fitness over previous LAIV4 influenza H1N1 vaccine strains.  Next I’ll talk about the principle changes and updates for 2018-2019 and there are four of those.  The influenza vaccine composition for 2018-2019, again, LAIV4 is again, recommended, which it had not been for the last several years, but is recommended for 2018-2019 as an option for influenza vaccination or persons for whom it is appropriate.  There is a recommendation that persons with a history of egg allergy may receive any licensed, recommended and age appropriate influenza vaccine, so any includes, IIV, RIV or LAIV vaccines.  And there are some new vaccine licensures and labeling changes for previously licensed vaccines.  So the composition of influenza vaccine 2018-2019, the changes include: previously we had an A/Michigan H1N1 pandemic-like virus, that virus continues in 2018-2019;  the H3N2 virus has changed to A/Singapore/INFIMH-16-0019 from 2016;  and the B virus has changed in the trivalent vaccine to B/Colorado/06/2017-like virus from the B Victoria lineage.  For quadrivalent vaccines that have the above three viruses and the same B virus they had last year, the B/Phuket/3073/2013-like virus from the Yamagata lineage.  As I’ve said several times, but bears repeating, following two seasons in 2016 and 2017 during which ACIP recommended the LAIV4 vaccine not be used, providers may choose to administer any licensed age-appropriate influenza vaccine, including LAIV4 for whom it is appropriate.  I’ll remind you the vaccine is licensed for persons 2 through 49 years of age and there are numerous precautions and contraindications to LAIV vaccination to be aware of, which I’ll review shortly.  Regarding vaccinating persons with egg allergy, persons with egg allergy of any severity may receive any licensed recommended and age- appropriate influenza vaccine, IIV, RIV, or live attenuated vaccine or LAIV4.  Persons who report having had reactions to egg involving symptoms other than urticarial or hives, which it could have been possibly related to anaphylaxis; or who report requiring epinephrine or another emergency medical intervention, may receive any licensed, recommended, and age appropriate influenza vaccine appropriate for their health status.  Vaccine in such persons should be administered in and inpatient or outpatient medical setting and be supervised by a health care provider able to recognize and manage severe allergic reactions.  I’ve put, again, the last paragraph I just read, to emphasize the underlined text that if you are vaccinating an egg allergic person, out of an abundance of caution, we recommend and I repeat, vaccine should be administered in a setting and be supervised by a health care provider able to recognize and manage severe allergic reactions.  There is no specified post-vaccination observation period recommended by ACIP or CDC specifically for egg-allergic persons.  However, ACIP recommends providers consider observing patients receiving any vaccine and have them seated or supine for at least 15 minutes following administration, again, of any vaccine to decrease the risk for syncope and injury should syncope occur.  Also, if a person reports anaphylaxis to any influenza vaccine in the past, regardless whether they report egg allergy or not, that person has a contraindication to future influenza vaccination of any sort.  Some updated information of some formulations of vaccine: for Afluria, that vaccine is available both as an inactivated product in trivalent and quadrivalent form manufactured by the company Seqirus.  The vaccine was licensed in August of 2016 initially for persons 18 years and older and FDA, as of August 2017, has licensed the vaccine down to five years of age and older.  This is an intramuscular formulation.  And as I said, FDA has licensed this down to five years of age, had previously been recommended through 2016-17 for persons nine years of age or older because of the concerns about febrile seizures and reactions documented in Australia during the 2010 season.  Subsequent observation over the last six or seven years indicate febrile seizures have not been more common than expected with this vaccine.  And as noted, in the second to last bullet, FDA approved expanded age-indication for Afluria as a quadrivalent vaccine in August 2017 and ACIP and FDA now concur that this vaccine may be used in persons five years of age and older.  Another change is the Fluarix quadrivalent vaccine in January 2018 was approved by FDA with an expanded age indication.  Previously licensed for persons three years of age or older, Fluarix quadrivalent is now licensed for persons six months of age or older.  So, children 6 months through 35 months may receive Fluarix quadrivalent at the same 0.5mL per dose, containing 15 mcg of hemagglutinin per vaccine virus, as is used for older children and adults.  I remind you there is the potential for confusion because we now have three products we can give to children beginning at 6 months of age through 35 months of age.  Fluzone, the original product for this age group is a 0.25 mL dose, Fluarix and FluLaval are 0.5 mL doses so please note the dose volume is distinct from the number of doses needed.  A child aged six months through eight years who needs two doses who is a first time vacinee, who gets a 0.5 mL Fluarix or FluLaval quadrivalent as a first dose, still needs a second dose of any of these influenza vaccines four or more weeks later.  These recommendations have not changed but they bear repeating and that is for influenza vaccination of pregnant women.  Influenza vaccination is recommended by ACIP for women who will be pregnant during influenza season since 2004 because of the increase of severe influenza illness in pregnant women, particularly during the second and third trimesters.  The previous language stated pregnant women should receive inactivated influenza vaccine and that’s still the case.  In 2018-2019, pregnant women may receive any licensed, recommended, age-appropriate influenza vaccine be it inactivated or recombinant vaccine.  And as before, live-attenuated vaccine or LAIV is not recommended for pregnant women.  So these recommendations are consistent with those from last year.  Recommendations for which there are no changes in 2018-2019, but which I wish to repeat briefly are the groups recommended for vaccination, groups at increased risk for influenza complications and severe illness and the inactivated vaccine schedule for children.  Routine annual influenza vaccination is recommended for all persons in the United States, six months of age or older who do not have contraindications.  While vaccination is recommended for everyone in this age group, there are some for whom it is particularly important.  Persons aged six months who are at high risk of complications and severe illness (and I’ll list those shortly); and contacts and caregivers of these people and of infants under age six months because there is no vaccine approved for infants less than six months of age.  These are the groups at increased risk for influenza complications and severe illness: children aged 6 months through 59 months and adults aged 50 years or older, just by virtue of age and altered immune systems.  We can’t vaccinate children under six months of age, which is why we urge mothers who are pregnant to be vaccinated because being vaccinated during pregnancy will offer those children under six months some protection from mom’s antibodies.  Persons with chronic pulmonary, including asthma, or cardiovascular, except isolated hypertension and other disorders such as, renal, hepatic, neurologic, hematologic or metabolic disorders, including diabetes mellitus; persons with immunocompromised status of any sort; pregnant women during influenza season; children and adolescents, 6 months through 18 years, who are receiving aspirin therapy or other salicylate therapy and therefor might be at increased risk for experiencing Reye syndrome after influenza B virus infection; residents of nursing homes and other long-term care facilities; American Indians and Alaskan natives; and persons who are extremely obese, status of a body mass index of 40 or higher.  This is the Egg Allergy Algorithm for vaccination; it’s no longer printed in the MMWR.  You can find it in the website listed at the bottom of the figure and listed in the webpage on the text on the slide.  This is the inactivated influenza vaccine dosing schedule by age; 6 to 35 month old children should receive a formulation of inactivated vaccine approved for use in this age group with either 0.25 mL or 0.5 mL of vaccine depending on the vaccine product used and either once or twice this season depending on prior vaccination status that we’ll go over shortly.  Children three through eight years of age should receive a 0.5 mL dose either once or twice depending on prior vaccination status and children and adults nine years of age or older should receive one dose of 0.5 mL each year.  This is the Dose Algorithm for Children Aged Six Months Through Eight Years, similar to past seasons.  If the child received two cumulative doses of any influenza vaccine prior to July 1st, 2018, that child needs only one dose of vaccine in 2018 or 2019.  Otherwise, the child should receive two doses this season.  There3 are three contraindications and precautions for inactivated vaccine or IIV and recombinant vaccine or RIV.  These include severe allergic reactions, that is, anaphylaxis to a vaccine component or following a prior dose of inactivated influenza vaccine and this is a contraindication to vaccination with any influenza vaccine.  Moderate or severe acute illness or history of Guillain-Barré syndrome, within six weeks following a previous dose of influenza vaccine, are precautions to vaccination.  And LAIV, live attenuated vaccine has numerous contraindications and precautions.  And the contraindications include prior severe allergic reaction or anaphylaxis to the vaccine or any of its components, concomitant aspirin or salicylate therapy in children or adolescents; children two through four years of age who have asthma or history of wheezing; immunocompromised persons; contact with severely immunocompromised persons, that is, those who require a protected environment sometimes called, in hospitals, reverse isolation; pregnancy; receipt of an influenza antiviral medication in the past 48 hours.  And precautions for LAIV include moderate to severe acute illness; history of Guillain-Barré syndrome within six weeks of prior influenza vaccination; asthma in persons five years of age or older and other underlying chronic medical conditions that may be exacerbated by wild influenza infection.  Quantify adverse reactions we will estimate for inactivated influenza vaccines that we’ll see local reactions, soreness and redness and the like in 15% to 20% of vaccine recipients.  Fever, malaise, and myalgia reported by less than about 1% of vaccine recipients, but these people are not having influenza infection illness; these reactions are notably less severe than actual influenza illness.  And in summary, you cannot get the flu from the flu shot.  Allergic reactions, hives, angioedema or anaphylaxis are rare, especially anaphylaxis, which incidence is estimated about 0.45 to about 2 per million vaccinated persons.  And although the incidenceT of Guillain-Barré Syndrome or GBS in the general population is very low and it’s estimated to occur in 1 per million influenza vaccinated persons.  Persons with a prior history of Guillain-Barré Syndrome have a substantially greater likelihood of subsequently developing Guillain-Barré again than do persons without such a history, regardless of vaccination status.  As a result, the likelihood of coincidentally developing Guillain-Barré Syndrome after influenza vaccination is expected to be greater among persons with a history of that syndrome than among persons with no history of Guillain-Barré.  Whether influenza vaccination might be causally associated with this risk for occurrence is not known; therefore, it seems prudent for persons known to develop Guillain-Barré within six weeks of a previous influenza vaccination to avoid subsequent influenza vaccination.  For most persons with a history of GBS, who are at high risk for severe complications from influenza, the established benefits of influenza vaccination still justify yearly vaccination.  Looking at live attenuated influenza vaccine adverse reactions among children, we’ve not seen a significant increase in upper respiratory URI symptoms, fever or other systemic symptoms compared to people receiving placebo.  There is an increased risk of wheezing in children 6 to 23 months of age who are vaccinated.  Note, these children are younger than the licensed age range, which begins at two years of age and should not be receiving LAIV anyway.  For adults, there may be a significantly increased rate of cough, runny nose, nasal congestion, sore throat and chills reported among vaccine recipients.  However, there’s not been an increase to the occurrence of fever in adults receiving LAIV.  And there have been no regularly reported serious adverse reactions identified for children or adults after administration of LAIV.  Just a brief summary of available influenza antiviral agents; providers may consider prescribing these drugs, especially for high risk persons within 48 hours of symptom onset if influenza is suspected or confirmed by a laboratory testing.  Older drugs include Amantadine and Rimantadine; these are not recommended to be used now because of documented resistance in U.S. influenza type A isolates.  Zanamivir and Oseltamivir are neuraminidase inhibitors; these are considered effective against both types influenza A and B.  And both Oseltamivir and Zanamivir are approved for prophylaxis, as well as treatment.  Peramivir is only available intravenously and is a drug used for treatment within two days of illness in persons aged two years of age or older.  Please see the website listed at the bottom of the slide for more details about these drugs and their recommendations.  Here are some resources on the CDC Influenza website at cdc.gov/flu/index and there is also a list of selected references at the end of the influenza chapter in the Pink Book.  Other references and resources may be useful to you include ACIP’s Influenza Recommendations webpage, CDC’s Influenza webpage that I mentioned, Immunization Action Coalition’s Influenza webpage and the Children’s Hospital of Philadelphia Vaccine Education Center Influenza webpage.  In closing, one old recommendation about how to avoid influenza, this is an image from the 1918 pandemic was to gargle daily and we think that’s fine, but most importantly, the best recommendation is to get influenza vaccination every year.  Thank you for your attention, Dr. Kroger.

MODERATOR:  Thank you very much, Dr. Strikas.  I’d like to point out to viewers the Resource Pod on the computer screen.  It contains some very useful information, including the slides from today’s presentation and detailed instructions and information about obtaining Continuing Education for attending today’s session.  Now before addressing some of the questions we received, I’d like to go through the Continuing Education information.  CE is obtained through CDC’s Continuing Education Information System at the website, www.cdc.gov/getCE.  The course number for today’s session is WC2645-100318.  CE for the live course will expire on November 5th, 2018.  The access code for this session is 2018-Flu.  The F is upper case; the l and the u are lower case.  Unfortunately, course access codes cannot be given outside of this course presentation so please write it down.  Again, the access code for this session is 2018-Flu, capital F, lower case l, lower case u.  if you are watching the archived version, the course number is WD2645-100318.  The course access code is not required for the enduring courses.  CE for the archived version will expire on June 1st, 2019.  If you need any instructions on how to apply for CE credit, you can find a document outlining the process in the Resource Pod.  So we have received a few questions during Dr. Strikas’ presentation and now we’d like to address as many as time allows.  So, the first question we’ve received is why the 43:16] trivalent only?
DR. RAYMOND STRIKAS:  Important question and I do not have the specific answer.  The vaccine was developed at a time when most of the vaccines were trivalent only.  We’ll check with the vaccine company and see if they are working on a quadrivalent vaccine.  The other thing is the vaccine is licensed primarily…only for people 65 years and older.  Type B viruses are less likely to affect those people; it’s the type A H3N2 virus that’s of most concern for that population, which is represented in that vaccine.  The additional benefit of a second type B virus would be relatively modest.  However, it’s an important question and we’ll follow up with the vaccine company and our colleagues at CDC and offer further information if we can get it on the web when we answer the questions and post them for you.  
MODERATOR:  Okay, thank you.  Here’s another question, is there a preference for Flublok compared with other flu vaccines for those patients for whom they are age eligible for that vaccine?

DR. RAYMOND STRIKAS:  At this point, CDC and ACIP have no preference for any of the licensed vaccines for any population over any other vaccine.  Flublok is the one vaccine that’s made entirely without egg.  If that were a concern for some reason, although we’ve said that any egg allergic patient can receive any influenza vaccine, but you, as the practitioner, wish to have something entirely egg-free for a patient who’s got a significant history of egg allergy, even though they’ve not had allergy to influenza vaccine, you may choose to use it.  But we have not expressed a preference for Flublok over any other vaccine.
MODERATOR:  Okay, thank you.  Another question, is there a preference for quadrivalent vaccine over trivalent?  If not, why not?

DR. RAYMOND STRIKAS:  Again, CDC’s offered no preference for any influenza vaccine formulation over any other.  It stands to reason quadrivalent might be a more desirable vaccine theoretically because it offers additional protection against the second B strain.  We have had years where both B strain lineages have circulated, but to date, we’ve not demonstrated or been able to document benefit of quadrivalent vaccine with the extra type B protection over trivalent vaccine.  And again, we’ll check with our colleagues who do the vaccine effectiveness studies to see if there are data in the works on this.  But to date, we don’t have data supporting actually demonstrated benefit.

MODERATOR:  Okay, very good.  Here’s a question just to I think reiterate what might have been said.  Does the 2018-2019 vaccine protect against the same strains as last year or are they different?

DR. RAYMOND STRIKAS:  Yeah, so the 2018-2019 trivalent vaccine has two new strains in it.  The H3N2 strain changed and the B strain in the trivalent vaccine changed.  The B strain in the quadrivalent…the second B strain in the quadrivalent vaccine is the same as before.  So, as best we can tell, for trying to forecast for what viruses may circulate in the Northern Hemisphere, including the United States, and after it was made to update the viruses and that’s been done.  So, you should not be using last year’s vaccine at all because it’s expired as of June 30th.  And also, the vaccine strains from last year are not appropriate for the United States for this year.

MODERATOR:  Okay, thank you.  Here’s a question about the two dose algorithm, a six year old child, if they received one flu vaccine in 2017, do they need one or two flu vaccine doses this year?

DR. RAYMOND STRIKAS:  So the algorithm says, as it has said for a number of years, using July 1st as the cut-off date, if the child received 1 dose or 0 doses of influenza vaccine prior to July 1, 2018 and in this case, the child got a dose in 2017, we would recommend two doses.  Make sure the child is properly primed and responds well to the current vaccine strains.  If that child had received two doses in 2017 or a dose in 2015 and a dose in 2017, not in the same year but had received two doses, then that child would only need one dose this year because we’re looking for proper priming.  It’s the second dose given close together that offers proper priming, proper immune response and the best protection.
MODERATOR:  Okay, thank you.  Another question, is there any preference between Fluzone high dose and FLUAD for people 65 years old and older?

DR. RAYMOND STRIKAS:  That’s an important question.  You have two vaccines targeted for the older population.  We talked about the fact that the older population, people 65 and older, have increased risk for hospitalization and bad outcomes such as death from influenza so they are at very high risk.  And we have two vaccines that have reported advantage over standard dose vaccines, the high dose vaccine and the adjuvanted vaccines from two different companies.  Unfortunately, there’s never been a head-to-head trial comparing the adjuvanted vaccine to the high dose vaccine to see if one has any additional benefit or is better than the other.  We don’t know.  So, we don’t have a preference for one vaccine over the other.  Vaccinate the patients when you have them and if you’ve got the high dose vaccine or the adjuvanted vaccine, certainly you offer it to your patient because it’s targeted for them, if possible.  But the most important thing is to vaccinate with whatever vaccine you have available that’s age appropriate.  

MODERATOR:  Okay, sounds good, thank you.  There’s actually a couple of questions in here, just a clarification, did you mention that the intradermal vaccine is not available this year?

DR. RAYMOND STRIKAS:  Yeah, our understanding is that Sanofi Pasteur is no longer producing and has not made available their intradermal Fluzone vaccine for this year.

MODERTAOR:  Okay.  Another question, what made the LAIV vaccine somewhat ineffective and did anything change to have the product recommended again?

DR. RAYMOND STRIKAS:  Yeah, so as far as we can tell or from what our influenza colleagues and the vaccine company has presented the ACIP is for reasons that are not entirely clear, the replication or ability of the type A H1N1 viruses used in LAIV prior to this year, the last several years, they did not replicate well and did not cause a good immune response and did not seem to offer good protection going back three or four years.  And the company could not demonstrate that the viruses they tried included in the vaccine in the last two years when ACIP did not recommend the vaccine, offered good replication.  Hence, would offer good protection.  Data represented that ACIP beginning in February of this year and just before that that the type A H1N1 strain called A/Slovenia for its original isolation point does replicate well in persons and should therefore, offer good protection, adequate protection against type H1N1 virus, which we had not seen.  And so based on that information, ACIP has recommended that the vaccine may be used in appropriate populations.

MODERATOR:  Okay, thank you.  Here’s another question, if IIV is administered subcutaneously, does it need to be repeated?

DR. RAYMOND STRIKAS:  Yes, we have no data on the effectiveness of current influenza vaccines given other than the intramuscular route.  And so that’s an inappropriate route, we would recommend repeating that dose as soon as possible after the error occurs. 

MODERATOR:  Okay, thank you, a lot of good questions.  Keep the questions coming.  Here’s another question, one of my patients received influenza vaccine last year, early in the season, and in April, months later, she had a bad bout of the flu.  Can booster doses of influenza vaccine be given later in the season?

DR. RAYMOND STRIKAS:  At present, CDC and ACIP recommend only one dose of influenza vaccine per year for persons nine years of age or older.  There are some studies that suggest immunity wanes after inactivated influenza vaccine at about six months after vaccination, but the data are not consistent and do not necessarily account for variant influenza viruses causing disease for which that season’s vaccine may not offer good protection.  It would be helpful to know if the person had a diagnostic test documenting influenza infection or if the diagnosis of influenza disease was based on clinical grounds only because there may be other viruses masquerading as influenza.  If the latter, again, other infections can mimic influenza disease and influenza vaccine does not protect against non-influenza viruses.  this issue of boosting and the possible benefits of a second dose of vaccine, particularly in older patients and those with compromised immune systems, continues to be studied but we do not have a recommendation that more than one dose in any population older than eight years of age.  
MODERATOR:  Okay, sounds good.  Another question that just came in, the influenza vaccines, do the antigens change every year based on current endemic circulation?

DR. RAYMOND STRIKAS:  Yeah, the influenza vaccine virus selection process is an ongoing one.  In the U.S., the process is based on surveillance, particularly in the U.S., but also based in part on surveillance of what goes on in the Southern Hemisphere.  So, what’s happened in the Southern Hemisphere this summer, this past summer, will offer some input on what we might do for influenza vaccines for next fall that is the fall of 2019.  But it also will depend on what kind of viruses we see circulating in the U.S. this fall.  So there’s an ongoing surveillance process and the decisions are made usually by February by the Food and Drug Administration’s Vaccines and Related Biologicals Committee, which advises on the content of influenza vaccines.  That’s compared to the decisions made by the World Health Organization made at about the same time.  so it’s an ongoing process to try to select the best viruses that we think may cause disease and that hence, the best vaccine viruses.  but the problem is we’re doing this six months before we actually see influenza viruses circulate in the U.S. that actually cause disease.

MODERATOR:  Okay, thank you.  Another question just came in, one of my employees has had a history of Guillian-Barré Syndrome when he was a child and he doesn’t remember why.  Can he get a flu shot?

DR. RAYMOND STRIKAS:  I think that’s an issue that the employee should discuss with his or her physician.  Most instances of Guillian-Barré Syndrome follow an infection.  The most common single infection is Campylobacter jejuni gastrointestinal infections, but there is a host of others, including wild influenza virus infections that can predispose people to an autoimmune response that leads to Guillain-Barré Syndrome, which is rare.  And just based on general epidemiology of that syndrome, the person probably had an infection of some sort, but we don’t know that.  So the person should consult with the physician about their risk and benefits of vaccination.  If the episode did not occur following vaccination, realizing they may be at increased risk, albeit very small, for Guillian-Barré following vaccination.  The person should figure out the risk and benefits.  Generally speaking, if they are at increased risk for influenza disease, vaccination does not pose enough of a risk to avoid it, particularly in the setting of a health care professional.  But these cases should be assessed on a case by case basis with the employee health system in your facility and with the employee’s physician of record.
MODERATOR:  Okay, thank you.  I think we have time for one more questions.  Does ACIP recommend the older population get the vaccine later in the season, since their immunity is more likely to wane?

DR. RAYMOND STRIKAS:  Yeah, this issue relates to the question of we can reliably predict an older person’s immunity following vaccination for four to six months.  And hence the question earlier about the need for booster doses in persons four or six months after primary vaccination.  We still recommend to assure persons get some protection that if at all possible, everyone be vaccinated by the end of October.  That one vaccination can continue throughout the season so long as influenza disease is circulating.  So basically, when you can, vaccinate the person.  If you think the person will reliably come back to your office by the end of October, early November, that’s fine.  but it’s important to vaccinate when you have the patient at hand because sometimes they don’t get back in time and then influenza season is upon you and they’re not protected at all.  So I would favor, without knowing the patient and their reliability in coming back, vaccinate the patient when you have them to assure some protection rather than no protection because they didn’t come back at all to get the vaccine.

MODERATOR:  Wonderful, thank you.  Well, that’s all the time we have for questions so I’m going to now move to some closing information on Continuing Education.  To obtain credit, please go to the webpage shown on your screen here, www.cdc.gov/getCE.  Once there, search for the course number; the course number for the live presentation is WC2645-100318.  Soon after the conclusion of today’s webinar we’ll be working on the archived version.  It should be available within the next week or so.  If you are going to be watching the archived version of this webinar, the course number is WD2645-100318.  The expiration for the live course is November 5th, 2018; the expiration date for the enduring course is June 1st, 2019.  The course access code for the live version is 2018-Flu, F-l-u, the F is upper case, the l and the u are lower case.  As mentioned earlier, course access codes will not be given outside of the course presentation so please write it down.  Again, the access code, 2018- capital F, lower case l, lower case u.  assistance with the online CE system is available by calling 1-800-41-TRAIN, that’s 1-800-418-7246 or you can send an email to ce@cdc.gov.  if you have additional questions on influenza vaccines or other vaccine related questions, please email us at NIPINFO@cdc.gov and we’ll respond as quickly as possible.  Please write Pink Book Webinar for webinar content questions in the subject line.  We’ll also post questions and answers we did not get to during the webinar on this webinar’s recap and resources page where the archived versions of this webinar series will be posted.  Here are three additional resources available at the URLs shown on your screen.  The first one is the Epidemiology and Prevention of Vaccine-Preventable Diseases book, also known as the Pink Book.  It’s available in its entirety online at the web address shown on the screen.  Next is CDC’s Vaccines and Immunizations homepage and finally, our resource guide for health care personnel entitled, CDC Immunization Resources For You and Your Patients is also available online.  This concludes today’s session, which is the final session of the Pink Book webinar.  I want to thank Dr. Strikas for his presentation today and for answering all of your questions.  Many thanks to all of you for participating.  We hope you have a great day and thank you from Atlanta.  Goodbye.  
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