       

Current Issues and Immunization Conference Series

Welcome to today’s session of the Epidemiology and Prevention of Vaccine Preventable Diseases webinar series for 2019.  I’m Dr. Raymond Strikas, a physician and health educator in the Immunization Services Division of CDC’s National Center for Immunization and Respiratory Diseases.  I will be the moderator for today’s session.  Here are the learning objectives for today.  At the conclusion of this session the participants will 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; and implement disease detection and prevention healthcare services such as smoking cessation, weight reduction, diabetes screening, blood pressure screening, and immunization services to prevent health problems and maintain health.  Today’s webinar will cover DTAP and Tdap vaccines as well as a brief review of diphtheria, tetanus and pertussis disease.  Our presenter is Dr. Candice Robinson, a physician and health educator in the Immunization Services Division of the National Center for Immunization and Respiratory Diseases at CDC.  

Continuing education or CE credit is available only through the CDC’s training and continuing education online system.  The web address is shown on your screen.  Once in the system, search for the relevant course number also listed on the screen.  If you are watching this webinar live, CE credit for the session will expire on August 26, 2019.  If you are watching the enduring archived version, CE credit expires on June 1, 2020.  When obtaining CE for today’s live program, you will be required to provide an access code.  We will tell you the access code later in this program.  The access code will only be provided during the presentation.  CD requirements prohibit us from sharing this code at any other time.  If you are not familiar with CDC’s CE system, detailed written instructions on how to get CE are available in the resources pod.  CDC, our planners, content experts and their spouses/partners wish to disclose they have no financial interests in, 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 unlabled use of a product or a product under investigational use with the exception of Dr. Robinson’s discussion on Tdap vaccines.  Dr. Robinson will be discussing the use of Tdap vaccines 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 during this presentation, please type your question into the QA pod on the computer screen.  I will collect these questions during the presentation and we will address them during the question and answer period that follows the presentation.  I will now turn the session over to Dr. Robinson for her presentation.
Thank you, Dr. Strikas and good afternoon everyone.  The content for this presentation can be found in the 13th Edition of the Epidemiology and Prevention of vaccine Preventable Diseases Pink Book, chapters 7, 21, and 16.  We’ll begin by discussing each of the diseases.  
Diphtheria is a toxin-mediated disease caused by the bacterium Corynebacterium diphtheriae.  This bacterium, and therefore the disease, is transmitted mainly person-to-person via the respiratory tract and rarely through the skin or fomites.  Most commonly, it infects the nasopharynx producing a toxin which causes an exudate.  Within 2-5 days the exudate may form an adherent membrane on the pharynx and tonsils which can lead to respiratory obstruction.  As they grow, toxin produced by the bacterium is also absorbed into the bloodstream.  Both the local disease and the complications are attributed to the toxin and the severity of disease locally is matched by systemic complications.  These systemic complications include myocarditis or inflammation of the heart, and neuritis which leads to abnormal nerve conduction.  Diphtheria results in death in 5-10 percent of cases.  

This image of tonsillar diphtheria depicts the tough, adherent membrane in the back of the throat that can occlude the airway.  It can cause serious bleeding with efforts to remove it.  The incubation period of diphtheria is 2-5 days with a range of 1-10 days.  Disease can involve almost any mucous membrane.  For clinical purposes it is convenient to classify diphtheria into a number of manifestations depending on the anatomic site of disease.  The most common sites of diphtheria infection are the pharynx and the tonsils.  Infection at these sites is usually associated with substantial systemic absorption of the toxin.  The onset of pharyngitis is insidious.  Laryngeal diphtheria can occur either as an extension of the pharyngeal form or can involve only this site.  In the United States cutaneous diphtheria has most often been associated with homeless persons.  Skin infections are quite common in the tropics and are probably responsible for the high levels of natural immunity found in these populations.  Rarely other sites of involvement include the mucous membranes of the conjunctiva and vulvovaginal area as well as the external auditory canal.
Providers often forget how horrible this disease was.  In England and Wales during the 1930s, diphtheria was among the top 3 causes of death for children younger than 15 years of age.  The photographs shown here depict the suffering inflicted by diphtheria in the late 19th and early 20th century.  The gravestones in the photos contain all 11 members of a family who died of diphtheria from 1880 through 1902 with 8 members of the family dying of diphtheria within a 17-day period.

This chart shows the number of diphtheria cases reported annually in the U.S. from 1980 through 2015.  Seven cases of diphtheria were reported from 2000 through 2016.  The majority of reported cases are among persons 25 years and older.  There is no current geographical concentration of cases observed in the U.S., however, the greatest risk of infection is during travel outside the U.S. where diphtheria is more prevalent.  

Next to tetanus.  Tetanus is an acute, often fatal disease caused by a toxin produced by the bacterium Clostridium tetani.  The organism is a gram positive anaerobic rod that may develop a terminal spore.  The organism is sensitive to heat and cannot survive in the presence of oxygen.  The spores, in contrast, are very resistant to heat and the usual antiseptics.  The bacteria and its spores are found everywhere in the world that has dirt and animal feces and may persist for months to years.  We will never eradicate tetanus.  C. tetani produces 2 exotoxins, tetanospasmin as the name alludes, is the neurotoxin responsible for the clinical manifestation of tetanus.  It blocks the impulses in certain nerves which leads to unopposed muscle contraction and spasm.  On the basis of weight, tetanospasmin is one of the most potent toxins known.  The estimated minimum human lethal dose is 2.5 nanograms/kilogram of body weight.

C. tetani usually enters the body through a wound.  In the presence of low oxygen conditions the spores germinate.  Toxins are produced and disseminated via the blood and lymphatics.  The typical clinical manifestations of tetanus are caused when tetanus toxin interferes with the release of neurotransmitters blocking inhibitor impulses leading to unoppsposed muscle contractions and spasms.  The incubation period is usually about 8 days.  Three clinical forms of tetanus have been described on the basis of clinical findings.  The most common type, which accounts for about 80% of reported tetanus, is generalized tetanus.  The disease usually presents with a descending pattern.  The first sign is trismus or lockjaw followed by stiffness of the neck, difficulty in swallowing and rigidity of the abdominal muscles.  Other symptoms include elevated temperature, sweating, elevated blood pressure and episodic rapid heart rate.  Spasms may occur frequently and last for several minutes.  Spasms continue for 3-4 weeks.  The complications of tetanus include spasms of the respiratory muscles which can lead to respiratory arrest.  Muscle spasms can be so severe they break bones.  If the person doesn’t die as a direct result of tetanus, they may die from complications that come with long hospitalization and recovery, complications like nosocomial infection.  Complete recovery may take months.  Neonatal tetanus is a form of generalized tetanus that occurs in newborn infants.  Neonatal tetanus occurs in infants born without protective passive immunity because the mother is not immune.  It usually occurs through infection of the unhealed umbilical stump, particularly when the stump is cut with an unsterile instrument.  Neonatal tetanus is common in some developing countries but very rare in the United States.  The World Health Organization estimates that in 2010, 58,000 newborns died from neonatal tetanus, a 93% reduction from the situation in the late 1980s.  
Earlier this year an MMWR article was published on a case of tetanus in an unvaccinated child in Oregon from 2017.  The child required 57 days of inpatient acute care including 47 days in the intensive care unit.  The inpatient charges alone totaled over $800,000.  

This chart shows the number of reported tetanus cases in the light blue line and the number of tetanus deaths in the dark blue line from 1900 through 2015.  There has been an overall decline in cases of deaths since the 1900s.

Next we will discuss pertussis.  Pertussis or whooping cough is an acute infectious disease caused by the bacterium Bordetella pertussis.  Outbreaks of pertussis were first described in the 16th century and the organism was first isolated in 1906.  In the 20th century, pertussis was one of the most common childhood diseases and a major cause of childhood mortality in the United States.  Before the availability of pertussis vaccine in the 1940s, more than 200,000 cases of pertussis were reported annually.  Since widespread use of the vaccine began incidence has decreased more than 80% compared with the pre-vaccine era.  Pertussis remains a major health problem among children in developing countries with 195,000 deaths resulting from the disease in 2008 according to a World Health Organization estimate.

The incubation period of pertussis is commonly 7-10 days with a range of 4-21 days.  The clinical course of illness is divided into 3 stages.  The first stage, the catarrhal stage, is characterized by the insidious onset of runny nose, sneezing, low grade fever and mild occasional cough, similar to the common cold.  The cough gradually becomes more severe and after about 1-2 weeks, the second stage or the paroxysmal stage begins.  Fever is generally minimal throughout the course of the illness.  It is during the paroxysmal stage that the diagnosis of pertussis is usually suspected.  Characteristically, the patient has bursts of numerous rapid coughs.  At the end of the paroxysm a long inspiratory effort is usually accompanied by the characteristic high pitched “whoop”.  During an attack, the patient may become cyanotic or turn blue.  Children and young infants especially appear very ill and distressed and vomiting and exhaustion commonly follow the episode.  Paroxysmal attacks occur more frequently at night with an average of 15 attacks per 24 hours.  During the first 1-2 weeks of this stage, the attacks increase in frequency, remain at the same level for 2-3 weeks, then gradually decrease.  The paroxysmal stage usually lasts 1-6 weeks but may persist for up to 10 weeks.  Infants younger than 6 months of age may not have the strength to have a whoop but they do often have paroxysms of cough.  In the convalescence stage, recovery is gradual.  The cough becomes less paroxysmal and disappears in 2-3 weeks.  However, paroxysms often recur with subsequent respiratory infections for many months after the onset of pertussis.

This graph illustrates the number of pertussis cases reported to CDC from 1922 through 2015 using the National Notifiable Diseases Surveillance System or NNDSS.  Following the introduction of pertussis vaccine in the 1940s when case counts frequently exceeded over 100,000, reports declined dramatically to fewer than 10,000 by 1965.  During the 1980s, pertussis reports began increasing gradually.  In the 1990s, the United States transitioned from whole cell to acellular pertussis vaccine or DTaP.  By 1997, all 5 doses of the primary series were DTaP and Tdap was introduced in 2005.  In 2012, almost 50,000 cases were reported and by 2015, more than 20,000 cases were reported nationwide.  The increases in reported pertussis cases over the last two decades are likely the result of a number of factors including improved surveillance capacity, changes in diagnostic testing and reporting, increased public and provider awareness, and waning protection from acellular pertussis vaccines.
This graph shows the incidence rates of pertussis by age group between 1990 and 2016 using NNDSS and the Supplemental Pertussis Surveillance System.  As you can see from the dark brown-orange line at the top, infants less than 12 months of age have the highest incidence of disease and infants less than 2 months of age have the most severe morbidity and mortality from pertussis.  Between 2012 and 2018, a provisional total of 82 deaths from pertussis were reported to CDC.  Of these pertussis-related deaths, 59 or 72% were infants younger than 12 months of age.  
Adolescents and adults need vaccine as well.  In 2015, there were over 20,000 cases of pertussis reported in the U.S.  The numbers decreased slightly in 2016 but remained about 15,000 cases.  Over 50% of all cases in 2015 were reported in persons 11 years and older.  Pertussis infection in this age group may be asymptomatic or present as classic pertussis.  Even though disease in adolescents and adults is most often milder compared to infants and children, persons with mild disease may transmit the infection to the most vulnerable.  Older persons and household contacts such as parents, sibling, grandparents and babysitters are often a source of infection for infants and children.  Pertussis in adolescents and adults is not without consequence.  Illness can have prolonged cough that can persist for 3 months or longer.  Adolescents and adults may develop complications of pertussis such as sleeping difficulty, urinary incontinence, pneumonia, and rib fracture.  Adolescents and adults often have multiple medical visits and may undergo extensive medical evaluation for the persistent cough before pertussis is considered as the diagnosis, and they may miss school or work.  Control of pertussis outbreaks is a burden on the public health system because the disease is so contagious.  Diphtheria, tetanus and pertussis are diseases that can occur throughout the lifetime and vaccination needs to occur throughout the lifetime to be protected.  

We’ll now discuss DTaP and DT vaccines.  DTaP vaccine is the pediatric formulation.  DTaP is approved for children 6 weeks through 6 years of age, that is up to the 7th birthday, and DTaP should not be administered to anyone 7 years of age or older.  DTaP contains the same amount of diphtheria and tetanus toxoid as pediatric DT vaccine.  There are 2 pediatric single component vaccines available in the United States, Daptcel and Infanrix.  These vaccines have been studied in either blinded cohort studies or in case controlled studies.  They have an estimated 3-dose vaccine efficacy of 80 to 85 percent against typical pertussis disease.  Although the vaccines contain different formulation, there is no clear evidence that one is significantly more effective than the others.  As a result, neither ACIP nor AAP or CDC has stated a preference for one of these vaccines.  In addition, there are 4 combination vaccines that contain DTaP; Pediarix, Pentacel, Kinrix and Quadracel and Vaxelis.  Actually, that’s 5 combination vaccines, not 4.  Pediarix is a combination vaccine that contains DTaP, inactivated polio and HepB vaccines.  The DTaP component is Infanrix and the HepB component is  Engerix-B.  Pediarix is approved for the 1st 3 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 the 4th or 5th doses of the DTaP series.  The minimum age for the 1st dose of Pediarix is 6 weeks.  It cannot be used for the birth dose of the HepB series.  The vaccine is not approved for use in children 7 years of age or older.  Pediarix can be given to infants who received a birth dose of HepB vaccine.  These infants would receive a total of 4 doses of HepB vaccine.  
The second combination vaccine that contains DTaP is Pentacel.  The vaccine contains DTaP, inactivated polio, and HIB vaccine.  Pentacel is FDA approved for doses 1 through 4 of the DTaP series among children 6 weeks through 4 years of age.  That is, up to the 5th birthday.  Pentacel should not be used for the 5th dose of the DTaP series or for children 5 years or older.  Pentacel must be reconstituted prior to administration.  The lyophilized ActHib is reconstituted with a liquid DTaP-IPV solution.  You should only use the manufacturer-supplied vaccine diluent.  
The last two combination vaccines that are currently available are a combination of DTaP and inactivated polio vaccines, Kinrix and Quadracel.  Each are approved for use in children 4 through 6 years of age as the 5th dose of the DTaP series.  They should not be used for doses 1 through 4 or for children younger than 4 years of age.
Now, there is an additional combination vaccine that is FDA approved but is not currently being distributed in the U.S.  Vaxelis is a combination vaccine that contains DTaP, IPV, Hib and HepB.  It is licensed for children 6 weeks through 4 years of age for a 3-dose series, again, typically given at 2, 4, and 6 months of age, and not for the 4th or 5th doses of DTaP.  This vaccine is not currently being distributed in the United States but is anticipated to begin distribution maybe as early as 2021.  

This table is a summary of all of the DTaP-containing vaccines.  Be sure to administer the correct DTaP vaccine based on the age of the child and the DTaP dose you are administering.

There are few data on the interchangeability of the pediatric DTaP vaccines.  ACIP recommends that whenever feasible, the same DTaP vaccine should be used for all doses of the series, but if the brand of vaccine used for the earlier doses is not known or not available, then any brand may be used to complete the series.  Use the same vaccine for all doses of the series if you can, but do not hesitate to administer a different brand if the brand used for earlier doses is not available or the brand is not known.

Now let’s discuss the primary DTaP schedule.  DTaP vaccine is recommended for all infants and children.  A primary series in infancy is 4 doses beginning at about 2 months of age.  The first 3 doses are usually separated by 2 months, and the 4th dose should follow the 3rd dose by at least 6 months and should be given at 15 through 18 months of age.  If an accelerated schedule is needed, the 1st dose can be given at 6 weeks of age with the 2nd and 3rd doses given at 4 week intervals.  DTaP can and should be given simultaneously with all other childhood vaccines the child needs at these visits with a separate syringe and at a separate site, of course.

Now, we receive many questions about the appropriate age for the 4th dose of DTaP.  The 4th dose of all brands is licensed and recommend by ACIP to be given at 15 to 18 months of age, but ACIP also states that the 4th dose may be given earlier than 15 months in certain circumstances.  Specifically, the 4th dose may be given earlier than 15 months of age if the child is at least 12 months of age, and it’s been at least 6 months since the 3rd dose of pertussis vaccine, and in your opinion the child is unlikely to return for an additional visit at 15 to 18 months of age.  The age and timing of the dose at school entry can also be confusing.  A 5th dose of DTaP at 4-6 years of age is recommended when the 4th dose is given before age 4 years.  This final dose in the DTaP series should be administered no earlier than the 4th birthday and at least 6 months after the previous dose.  You may encounter children who have received all 5 doses of DTaP prior to the 4th birthday.  A booster dose of pertussis vaccine prior to school entry is important to maintain pertussis immunity through the school years.  ACIP recommends that children who receive the 5th dose prior to 4 years of age receive an additional dose of DTaP after age 4 years and at least 6 months after the previous dose.
Diphtheria and tetanus toxoid, or DT vaccine is approved for use in children 6 weeks through 6 years of age.  It is given as a 3- or 4-dose series depending on the age of the child and at the time the first dose was administered.  Pediatric DT is used for children with valid contraindications to pertussis vaccine.  If the child was younger than 12 months of age when the first dose of DT was administered, the child should receive a total of 4 primary doses.  If the child was 12 months of age or older when the first dose was administered, 3 doses complete the primary series.

The next slides will discuss first contraindications and then precautions to administering DTaP.  Contraindications to receiving the DTaP vaccine include severe allergic reaction following a prior dose or to a vaccine component, and encephalopathy not due to another identifiable cause within 7 days after vaccination.

As with all other vaccines, moderate or severe acute illness is a precaution for DTaP vaccination and vaccination should be deferred until the acute condition improves.  Additional precautions include progressive or unstable neurologic disorders, Guillain-Barré Syndrome within 6 weeks after a previous dose of tetanus toxoid-containing vaccine, and a history of Arthuse-type hypersensitivity reactions after a previous dose of tetanus or diphtheria toxoid-containing vaccines.  Of note, there were a few conditions that were previously considered to be contraindications or precautions to pertussis-containing vaccines that are no longer applicable.  If any of the next following events occur following pertussis vaccination, then additional doses of pertussis may be given.  That includes, these former conditions that were considered contraindications or precautions, include a temperature to 105 within 48 hours of vaccination with no other identifiable cause, collapse or shock-like state within 48 hours, persistent inconsolable crying lasting more than 3 hours, or convulsions with or without fever occurring within 3 days of vaccination.  All of these precautionary conditions have been reported following both whole cell and acellular pertussis vaccines.  While they’re scary, they don’t result in permanent injury, nor do they predict future reactions.  DTaP hasn’t been associated with any permanent brain injury.  If one of these reactions occurred following a dose of any type of pertussis vaccine, you may give additional doses.  

As with all injected vaccines, DTaP may cause the following adverse reactions.  Local reactions have been reported in 20 to 40 percent of children after the first 3 doses and fevers in 3 to 5 percent of children are usually self-limited and can be managed with acetaminophen or ibuprofen.  More severe adverse reactions are not common.
Local and systemic reactions like fever are more common after the 4th and 5th doses of DTaP.  The cause and frequency of these reactions is not known but they appear to be self-limited and resolve without sequala.  There have also been reports of swelling of an entire limb following the 4th or 5th dose of DTaP.  Parents should be informed of the increase in local reactions that have been reported following the 4th and 5th doses of DTaP.  ACIP recommends that a history of extensive limb swelling after the 4th dose should not be considered a contraindication to receipt of the 5th dose at school entry.

I will now discuss Tdap and Td vaccines.  There are two Tdap products available licensed for use in the U.S. with different age indications.  Tdap contains less diphtheria toxoid and acellular pertussis antigen than DTaP, so lower case letters equals less antigen, and there are 2 non-pertussis-containing Td vaccines as well.  These bars from the child and adolescent and adult schedule provide an overview of recommendations for Tdap and Td vaccination for adolescents and adults.  We’ll discuss that now.  Tdap is routinely recommended for all adolescents at age 11 to 12 years.  Catch-up vaccination should be provided to adolescents 13 years of age and older who were not previously vaccinated with Tdap. 

Administer Tdap to those 19 years of age and older who were not previously vaccinated with Tdap or with an unknown vaccination status.  When feasible, Boostrix should be used for adults 65 years of age and older because it is FDA approved for persons of this age, however, either Tdap vaccine may be administered to persons 65 years of age and older and that’s an off-label ACIP recommendation.  For persons who were vaccinated during adolescence or at any other time, they are considered to be previously vaccinated and at this time no additional doses of Tdap are currently recommended with one exception; pregnant women who we will discuss momentarily.

We’ll also discuss recommendations specifically for children 7 through 10 years of age.  Children who have not completed a primary series should receive Tdap, and if additional doses are needed, Td should be administered.  Those who were not fully immunized against pertussis should receive a single dose of Tdap and if additional doses are needed, Td should be administered.  Not fully vaccinated against pertussis is defined as having fewer than 4 doses of DTaP or having received a last dose of DTaP prior to 4 years of age.  Of note, children between 7 to 10 years of age who received Tdap inadvertently or as part of the catch-up series, should be given the routine adolescent Tdap dose at 11 to 12 years of age.  Of note, if a child receives between the ages of 7 and 10—this most commonly happens at age 10—receives a dose of Tdap vaccine early to comply with a school law, then they do not need to receive the vaccine again at 11 to 12 years of age.  So the most important part of that line is if they received Tdap inadvertently or as part of a catch-up series.

Tdap is recommended in pregnancy to provide the infant with protection from pertussis. ACIP recommends that providers of prenatal care implement a Tdap immunization program for all pregnant women.  Healthcare personnel should administer a dose of Tdap vaccine during each pregnancy irrespective of the patient’s prior history of receiving Tdap.  Because antibody levels wane substantially during the first year after vaccination, ACIP concluded a single dose of Tdap at one pregnancy would be insufficient to provide protection for subsequent pregnancies.  To maximize the maternal antibody response and passive antibody transfer to the infant, optimal timing for Tdap administration is between 27 and 36 weeks gestation.  Currently available data suggests that vaccinating earlier in the 27 through 36 week time period will maximize passive antibody transfer to the infant.  For women not previously vaccinated with Tdap, if Tdap is not administered during pregnancy, Tdap should be administered immediately postpartum.  
This shows the vaccination coverage for pregnant women with Tdap vaccine.  In 2010 and earlier, the vaccination rate was less than 1%.  This predates the recommendation for the use of Tdap in pregnancy which began in 2012.  In 2013, about 28% of pregnant women had received Tdap vaccine and in 2015 about 53% of pregnant women had received Tdap vaccine.  Ninety-six percent of Tdap vaccinations were administered in physicians’ offices or clinics.  

These are studies that looked at the efficacy of infant pertussis protection through maternal Tdap vaccination.  Although methodologies differ, several studies have shown that vaccinating women during pregnancy is very effective at preventing infant pertussis, from 78 to 93 percent effective.  The majority of women for these studies were vaccinated within the current guidance window of 27 through 36 weeks.

Regarding the safety of Tdap vaccine for every pregnancy, data is reassuring on 2 doses of Tdap.  Additionally, data and experience with tetanus toxoid vaccine suggests no excess risk of adverse events.  Using data on a number of pregnancy that average women will have, it is estimated that only approximately 5% of women would receive 4 or more doses of Tdap in their lifetime.  CDC provides ongoing monitoring to address concerns about the safety of Tdap given during subsequent pregnancies.

For postpartum women and close contacts of infants, if they were previously unvaccinated, meaning they have never previously received a Tdap vaccine, or vaccination status is unknown, a Tdap should be administered.  If the person was previously vaccinated, Tdap is not indicated.  Any previous documented dose of Tdap vaccine counts.

All adolescents and adults should have documentation of having received a primary series of at least 3 doses of tetanus and diphtheria toxoid.  A person without such documentation should receive a series of 3 doses of tetanus- and diphtheria-containing vaccines.  One of these doses, preferably the first, should be Tdap.  The remaining 2 doses should be the adult formulation Td.  

Here is the preferred schedule.  After the 1st Tdap dose, the 2nd dose of Td should be administered at least 4 weeks after dose 1.  The 3rd dose of Td should be administered at least 6 months after dose 2.  Booster Td doses should be administered every 10 years thereafter.

With the exception of pregnant women, only a single dose of Tdap vaccine is recommended for persons age 11 years and older.  We often receive the question why is there no recommendation for additional doses of Tdap for the general population?  Clinical trials support that a 2nd dose of Tdap is safe and immunogenic at the 5 or 10 year interval.  Immunogenicity studies show that diphtheria and tetanus antibody levels persist for 5 to 10 years after receipt of Tdap.  However, pertussis antibodies decline rapidly after the 1st year suggesting waning of protection.  ACIP recognizes the increasing burden of pertussis in the United States and the need for an effective strategy to reduce this burden.  A decision analysis model evaluating epidemiologic and economic impact of routine program of additional doses of Tdap administered at either 5 or 10 year intervals to persons who received their 1st dose of Tdap at age 11 years, suggested that the reduction in pertussis disease burden attributable to the routine use of a 2nd dose of Tdap would be limited.  The ACIP has considered this at 2 previous meetings, most recently in 2012.  The ACIP at that time concluded that data did not support a general recommendation for a routine 2nd dose of Tdap and that the public health impact of routinely recommending a 2nd dose of Tdap would be limited.  Stay tuned to ACIP deliberations in the future regarding Tdap vaccine.
Let’s now discuss Tdap in healthcare personnel.  Previously unvaccinated healthcare personnel should receive a single dose of Tdap as soon as feasible.  Again, if they have not previously received Tdap, and this is regardless of the time since their most recent Td vaccination.  Priority should be given to vaccination of healthcare personnel who have direct contact with infants 12 months of age or younger.  Additional doses of Tdap are not currently recommended for previously vaccinated healthcare personnel.  

In the interest of time we will not discuss the details of tetanus prophylaxis and wound management. However, I would direct everyone to the MMWR ACIP Tdap recommendations where you will find this table with a guide to tetanus prophylaxis in routine wound management.  

For contraindications, Tdap is contraindicated for persons with a history of severe allergic reaction to a vaccine component or following a prior dose of vaccine.  Tdap is also contraindicated for persons with a history of encephalopathy not due to another identifiable cause occurring within 7 days after administration of a pertussis-containing vaccine.  

Precautions to Tdap include a history of Guillain-Barré Syndrome within 6 weeks after a previous dose of tetanus toxoid-containing vaccine.  If a patient has a progressive neurologic disorder such as uncontrolled epilepsy or progressive encephalopathy, Tdap vaccination should be deferred until the condition has stabilized.  Persons with a history of severe local reaction following a prior dose of tetanus or diphtheria toxoid containing vaccine should generally not receive Tdap or Td vaccination until at least 10 years have elapsed after the last Td-containing vaccine, and moderate or severe acute illness is a precaution to vaccination, persons for whom vaccination is deferred because of moderate or severe acute illness should be vaccinated when their condition improves. 
The most common adverse reaction following both brands of Tdap vaccine is a local reaction such as pain, redness or swelling at that site of injection.  Temperature of 100.4 or higher was reported in 1.4% of Tdap recipients and 1.1% of Td recipients.  Tdap recipients also reported a variety of non-specific systemic events such as headache, fatigue and gastrointestinal symptoms.  Local reaction, fevers and non-specific systemic symptoms occurred at approximately the same rate in recipients of Tdap and the comparison group that received Td without the acellular pertussis vaccine, and no serious adverse events have been attributed to Tdap.  With that, I will turn the session back over to Dr. Strikas.

Thank you very much, Dr. Robinson, for the informative presentation.  On the screen you can now see the continuing education information, including the access code for today’s webinar.  The access code is Pertussis.  The access code applies to the live program only.  Things to remember about the access codes are to please write the access code down now.  The access code cannot be given out at any time other than during this presentation; not by email request or any other means.  Also remember the access code is case sensitive.  There is a capital “P” in pertussis and there is no access code for the enduring archived program.  So let me remind you, the access code is Pertussis and as a reminder, the resources pod on your screen contains the CE instructions for download.  

Now let’s take the remaining time we have to review some of the questions we received during the program, and please continue to send questions that we will try to answer during the program, and if not, we will answer them in writing sometime after the program and post them on our website. 

So Dr. Robinson, some of the questions we received are does a child who received the catch-up Tdap dose at 7 years of age or 8 or 9 years of age, still need a dose at 11 to 12 years of age, that is the so-called adolescent dose?

If a child received a dose somewhere between 7 to 10 years of age of Tdap vaccine as part of a catch-up series or inadvertently, then they are recommended to receive a dose at 11 to 12 years of age.  However, if they received that dose between 7 to 10 years of age in order to comply with a school entry—or to comply with school law, then they do not need to receive another dose at 11 to 12 years of age and that’s because, as with all recommendations, school laws or requirements trump the recommendations.  So if they are required to receive that dose early, that dose can count as the adolescent dose.

Are the combination vaccines Pentacel, Pediarix as examples, or for that matter Vaxelis which we don’t have yet, more likely to cause either local discomfort, erythema, swelling, soreness or fever or other reactions?
As with any vaccine, those reactions can occur.  I think it would just depend upon the ingredient and whether or not the reaction occurred in that child.  Are they more likely to have a reaction to combination vaccines,  I’m not sure statistically but that’s a question you could always send in to our email service and we can see if that has been reported more commonly.

We’ll try to review that one for you.  Can you expound on why the same brand of vaccine is recommended for all doses in a series although there is permission to mix and match if one doesn’t have the same brand?
Certainly.  And that’s typically because the studies of the efficacy of a certain brand of vaccine are typically done with just doses of that vaccine.  For example, studies on the efficacy of Daptcel, for instance, are done in a series with all doses of Deptcel.  There have not been studies that study every single potential combination of DTaP vaccine out there and so that’s why in general they say use the same vaccine to complete the series if possible.  However, if that vaccine is not known or not available, you can use another brand.
A couple of questions about possible contraindications or not for Tdap in the future.  You’ve got a child who had a history as an infant of febrile seizures, now is 12 years of age, doesn’t say whether febrile seizures followed vaccination or not but they did occur.  Can that child receive Tdap at the adolescent age?
Yeah.  A history of febrile seizure as a child would not be considered a contraindication or a precaution to Tdap vaccination.  The only contraindication or precaution to Tdap vaccination that would be in that case is if that child had a progressive neurologic disorder.  For example, if they had a progressive neurologic disorder, then it would be recommended to not vaccination until that condition has stabilized.  However, a history of febrile seizures without such a progressive disorder would not be considered a contraindication or precaution.

A related question about seizures and DTaP.  You’ve got a child, and I infer has a stable seizure disorder on medication, can that child receive DTaP vaccine?
Yes.  So the precaution states that if the neurologic disorder is progressive or unstable, then you should defer vaccination until the condition is stabilized.  If that neurologic condition is now stabilized the child has no other contraindication or precaution, then they may be vaccinated.
For pregnant women, is there an upper limit or a maximum number of Tdap doses a woman could receive during pregnancies or is the recommendation that regardless of the number of pregnancies the woman would continue to receive Tdap even after 5, 6, 7 pregnancies?
The recommendation is currently for the woman to receive a Tdap with each pregnancy.  The ACIP has not set an upper limit for the number of Tdap vaccines or the number of pregnancies in which a pregnant woman should be vaccinated.

One other question related to pregnant women and Tdap.  Has a patient with an unspecified neurologic reaction to DTaP was told not to receive the vaccine or related vaccines.  Again, can she receive Tdap in pregnancy?
So I would say the same precaution for Tdap in general would apply in pregnancy.  If there is a progressive neurologic disorder or you’re not sure about the status of that neurologic disorder, then I would say that vaccination, as with any Tdap vaccination, should be deferred until the condition has stabilized.  So if there is not clarity on whether or not that neurologic condition has stabilized, then you should consult with that woman’s provider with regard to that condition prior to vaccination.

Given the incidence of diphtheria and tetanus is pretty low, as you describe in your talk, why should we continue to vaccinate against these diseases when they’re nearly eliminated?
It’s true that these diseases are rare in the United States.  This is likely due, at least in part, to the success of vaccination.  However, these diseases have not been eradicated so therefore without vaccination there is a possibility of infection.  As I mentioned in the presentation, the bacterium that causes tetanus is ubiquitous and present in the soil and while diphtheria is more prevalent outside of the U.S., there could also be unreported cases here in the U.S. because physicians don’t regularly consider the diagnosis and laboratories will not test for the organism unless they are specifically told to do so.  So again, while the incidence of these 2 diseases are low here in the U.S., we still require lifetime protection against these organisms.
Thank you.  There is a question that for some reason this provider would like to use a single antigen tetanus toxoid product and asks are any of those still available in the United States.

There are currently no single antigen just tetanus toxoid products currently available in the United States.  There are only products in combination with at least tetanus and diphtheria.

If an infant or child has had a confirmed pertussis infection, should they still continue to receive or complete the DTaP series and get Tdap later?
Yes, absolutely.  Immunity to pertussis following infection is not lifelong, so persons with a history of pertussis should continue to receive pertussis-containing vaccines according to the routine recommended schedule.

We had a vaccine error occur in the clinic and a 7 year old was given DTaP instead of Tdap.  Can this dose count or does this child need to be revaccinated?
First of all, you should identify how this administration error occurred and put systems in place to prevent the error from happening again.  In the case of a 7- year-old receiving DTaP instead of Tdap, if the child was considered fully vaccinated at the 7th birthday, then that dose would count as the adolescent dose of Tdap.  However, if that child was not fully vaccinated at that time, then that dose would count kind of as that catch-up dose of Tdap and they would be recommended to receive Tdap at 11 and 12 years of age.  So it really depends on the vaccination status of that child prior to receiving the DTaP at 7 years of age.
Now, sort of the reverse question.  Got a 6-month-old who was accidentally given Tdap instead of DTaP as the 3rd dose in the primary series.  Can that dose be counted or does that child need to be revaccinated with DTaP vaccine?
Once again, that’s an administration error and you should determine how that took place and try to put systems in place to prevent it from happening again.  Now, whether or not a dose of Tdap can count in an infant depends on what dose in the series it was.  If Tdap was administered instead of DTaP for the 1st, 2nd, or 3rd dose of the primary series, then that dose would be considered invalid and you would need to revaccinate with DTaP as soon as possible.  If Tdap is administered instead of DTaP for the 4th or 5th dose of the series, you can count the dose as valid and you do not need to re-administer DTaP.  So if it’s the 3rd dose in the series, yes.  But if it were the 4th or 5th dose, no.

Thank you very much.  How much earlier or before the 4th birthday can that DTaP final dose be given, if at all, before the 4th birthday?

As I mentioned in the presentation, you will encounter children who were given DTaP doses before the 4th birthday.  ACIP recommends, however, that children who receive their last dose of DTaP before the 4th birthday should receive the 5th dose after the 4th birthday and at least 6 months following that previous dose.

Thank you very much, Dr. Robinson.  Thank you for the presentation and answering the questions.  We received many more questions and thank you all of you out there who sent in the questions and we will address those as soon as we can and put them up in writing on the website for this webinar, but that’s all the time we have for questions on the live program.  Let me review the continuing education information so you have it.  Please go to the webpage shown on the screen to obtain CE credit.  You can search for today’s live CE event course number which is WC2645-072419 for the live program.  That’s WC2645-072419.  The numbers after the dash are today’s date and differentiate this presentation from others in the series.  CE credit for the live course will expire on August 26, 2019.  The access code again for today’s live session is Pertussis.  If you’re watching the archived version of the webinar, please search for the course number which is WD2645-072419, so it’s the same course number but WD instead of WC, slightly different.  CE for the enduring archive program lasts until June 1, 2020 and no access code is needed.
For help with the online system which is available from 8 am until 4 pm Eastern time, please dial 1-800-41-TRAIN.  This corresponds to the number 1-800-418-7246 or you can email ce@cdc.gov.  If you have any additional questions about content presented today that you didn’t ask on today’s program, you may email us at NIPINFO@cdc.gov and we’ll respond as quickly as possible.  A comprehensive list of resources for all of the Pink Book webinars in this series are pictured here on the slide and they can be found in the resources pod and on the webpage for this session.  Additional resources with links are outlined on this slide including the Pink Book itself.  It’s available online or if you want a hard copy, you may purchase it at the link for the Public Health Foundation Learning Resource Center.  Our CDC Vaccines and Immunizations home page is also highlighted with resources for patient education.  This concludes today’s program.  I want to thank Dr. Robinson for the presentation today and for answering your questions.  Please join us for the next session in this series and next week we’ll be discussing rotavirus and hepatitis A diseases and vaccine.  Thank you very much for joining us today and have a great day.

END.
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