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MODERATOR:  Welcome to the second in the CDC series of Netconferences or webinars on topics from the CDC textbook, Epidemiology and Prevention of Vaccine-Preventable Diseases, also known as the Pink Book.  Today’s topic is the General Best Practice Guidelines formerly known as the General Recommendations on Immunization.  I’m Dr. Raymond Strikas, your moderator for today’s program at the Immunization Services Division, National Center for Immunization and Respiratory Diseases at the Centers for Disease Control and Prevention or CDC in Atlanta, Georgia. Our learning objectives for today’s program are 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 and be able to locate resources relevant to current immunization practice, and lastly, implement disease detection and prevention health care services, such as, smoking cessation, weight reduction, diabetes screening, blood pressure screening and in our case, immunization services to prevent health problems and maintain health.  Today’s agenda includes the General Recommendations or now known as General Best Practices on Immunization for 2018 to be presented by Dr. Andrew Kroger, a Medical Officer at the CDC.  Your Continuing Education is listed here.  To get CME credit, please go to www.cdc.gov/GetCE or Get CE, search for the course number, which is WC2645-061318, the latter numbers are today’s date and that’s for the live course.  CE credit expires for that course July 16th of 2018.  For the enduring course, which CE credit is available for about one year, the course number is WD2645-061318 and the CE credit expires June 1 of 2019.  A course access code is required for this webinar and please make note of this code, which I will give you at the end of today’s program.  Course access codes will not, I repeat, not be given outside the course presentation.  And instructions   on CE are available in the Resource Pod.  I wish to disclose that in compliance with Continuing Education requirements of CDC, 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/ 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 unlabeled use of a product or a product under investigational use.  CDC does not accept any commercial support.  If you have a question, please enter your question into the Question and Answer or QA pod. I will now turn to Dr. Kroger to begin today’s presentation.
DR. ANDREW KROGER:  Thank you.  Hello, this is Andrew Kroger and today I will discuss General Best Practice Guidelines for Immunization.  After this presentation if you want to refer back to your hard copy Pink Book, the content is chapter 2, page 9.  So what are the General Best Practice Guidelines?  The General Best Practice Guidelines are actually CDC guidelines voted on by the Advisory Committee on Immunization Practices on topics that are applicable to all vaccines.  This content has been newly revised as of April of 2017 and is an online document so it has undergone additional revision since then, available at www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html.  The content is specifically chunked or divided into specific topics, which you see on this slide as banners, for instance, introduction, methods and timing and spacing of immunobiologics, as well as others.  Here is the complete Table of Contents for the General Guidelines.  What makes these chapters unique is that they are essentially all cross-cutting; they apply to all vaccines, unlike vaccine-specific ACIP recommendations.  The Best Practice Guidelines include chapters on timing and spacing of doses, contraindications and precautions, preventing and managing adverse reactions to immunization, vaccine administration, storage and handling, altered immunocompetence, special situations, vaccination records, vaccination programs and vaccine information sources.  The General Best Practices used to be called the General Recommendations and in your Pink Book, in the second chapter, it’s still listed as General Recommendations on Immunization.  The Pink Book itself actually has separate chapters for some of the topics on the online document, for instance, vaccine administration, vaccine storage and handling.  And actually today, I’m really going to focus only on two general topic areas, timing and spacing of immunobiologics and contraindications and precautions.  I will, while talking about contraindications and precautions, focus on a couple conditions of importance, pregnancy and altered immunocompetence.  But first I will begin with the issue of timing and spacing of immunobiologics.  And the three issues that come up most frequently with respect to timing and spacing are one, the interval between receipt of an antibody-containing blood product and live vaccines; two, the interval between doses of vaccines that are not administered simultaneously; and three, the interval between subsequent doses of the same vaccine.  So now I will begin with this first issue, that is antibody-containing blood products and live vaccines.  Antibody-containing blood products are products used to restore a needed component of blood, like whole blood or packed red blood cells or antibody-containing blood products also consist of those products used to provide a passive immune response following a disease exposure to provide protection against disease. Immune globulin is an example of that type of usage.  These products sometimes have multiple indications and so they contain multiple components of the immune system.  Antibody is one of these important components and there are antibodies to many different diseases, for the prevention of many different diseases.  So what this discussion is all about is assisting providers faced with the dilemma of having to use one of these products at the same visit as an immunization or a vaccine.  So the question is, can this vaccine be given, can the blood product be given?  What are the considerations?  And to understand why this is an issue, remember that vaccines work differently whether they are considered inactivated vaccines or whether they are live vaccines.  We’ve crafted a general rule that inactivated vaccines are generally not affected by any circulating antibody to the antigen.  However, live attenuated vaccines might be affected by circulating antibody to the antigen.  And as I’ve mentioned, the antibody in these products are not only specific to one disease but it can be multiple diseases, it may be the disease that you’re trying to prevent with the vaccination.  So if passive antibody product is given to someone who receives a live vaccine at the same time, the antibody in the blood product might prevent the live vaccine virus from replicating.  So this is an effectiveness concern for the vaccine.  You’re worried about the vaccine not working.  Based on what we know about these particular types of antibody-containing products, we’ve made our best practice guidelines specific and we say that the concern is with two classes of live vaccines, essentially measles-containing vaccines and varicella containing vaccines.  And our specific recommendation is that the two products should not be given simultaneously and also you have to worry about an interval.  And what is the interval?  Well, if a vaccine is given first, what we know is that it takes two weeks for vaccine viruses in the MMR/varicella vaccines to replicate.  So if the vaccine is given first, we recommend that providers wait two weeks before giving the antibody-containing blood product.  After two weeks, the vaccine microbe has stopped replicating and so the inhibition is no longer a concern.  So, sometimes it might not be feasible to wait the entire two weeks and what happens if you need to treat a patient and give an antibody-containing product less than two weeks after a dose of vaccine?  You can test the vaccine recipient for immunity or you can repeat the dose of vaccine.  Now if the antibody-containing blood product is given first, providers also have to wait an interval before giving your measles- or varicella-containing vaccine.  The duration of the interval varies by the specific product.  The product that happens to contain the least amount of antibody requires a three month interval.  The way that the intervals have been determined originally is based on one specific type of product, IG and its effect on the immune response to measles vaccine.  On the next slide I’ll show you the table that lists all of these various types of products.  It’s in the Pink Book and it’s at the URL that you see here on this slide.  The product type, even though you can’t see the details the way the slide is laid out, the product type is listed in the left hand column.  The particular dose of IG, both in the product, as well as the amount of measles IG in the product, are listed in the middle column.  And then on the right hand side is the interval that you have to wait before administering measles and varicella vaccine.  On this slide, I’ve kind of taken the table and I’m displaying the two most important columns, basically the type of product and the interval you need to wait before MMR or varicella vaccine.  So, remember, it is based on the dose of IG in the product.  Some products, such as washed red blood cells, do not contain any immune globulin because there’s no antibody, there’s no interference with the live vaccine and so there’s no interval necessary so there’s zero months written in the column.  As mentioned, for other products it ranges from 3 months to 11 months and it depends on the concentration of measles immunoglobulin.  Some products like intravenous immune globulin or IVIG have many different indications, reasons for which you use the product.  Those indications have different dosages, it was on that previous slide, but you can’t see the details, but basically, for each separate dosage you have a corresponding interval.  On this slide you just see a range, 7 to 11 months.  The 11 months is actually when IVIG is administered as a treatment for Kawasaki disease and autoimmune disease so you have to wait quite a long time before giving MMR or varicella vaccine, 11 months in that case.  There are products that have type specific antibody, so the actual product is engineered for the prevention of only one disease.  And an example of this is Palivizumab, trade name Synagis, this product only contains antibody against respiratory syncytial virus, RSV, does not contain any antibodies against measles, mumps, rubella or varicella.  So this product requires no interval prior to using these vaccines.  And I’ll repeat for reinforcement, other products actually like washed red blood cells have no antibody at all.  So for these products, again, there’s no reason to wait an interval.  So I’m now going to move on to the second general timing and spacing issue and that is the interval between doses of different vaccines.  And this discussion is divided into two scenarios, simultaneous and non-simultaneous vaccination.  What does that mean?  Simultaneous, for practical purposes, means the same clinic day; non-simultaneous means a different clinic day.  Our general rule for simultaneous administration is that all vaccines can be administered simultaneously or on the same clinic day, essentially the same visit.  It’s true that not every single combination of two vaccines or more has been studied or measured, but there have been many combinations of products measured on the same day and essentially there’s no problem with the effectiveness of vaccines when they are given simultaneously.  There are two exceptions to this general rule, one of them is discussed in this Pink Book chapter and one of them is discussed in the pneumococcal Pink Book chapter.  I’ll discuss the exception from the pneumococcal chapter first; it only deals with pneumococcal vaccines.  And this exception is that if a patient is indicated for both pneumococcal polysaccharide vaccine, PPSV23, and the pneumococcal conjugate vaccine, PCV13, we recommend that PCV13 is administered first.  This is because in studies that measured antibodies in adults receiving these vaccines, the antibody response to PCV13 was higher in adults, it was a group 50 years and older, if they did not receive PPSV23 first.  So we want to have an optimal immune response from PCV13 so we recommend that PCV13 is given first.  And we do recommend an interval of one year; again, this is an effectiveness issue.  Oftentimes we do allow that interval to be shortened in someone at particularly high-risk for pneumococcal disease; we narrow the one year interval down to eight weeks, which is basically an interval that is in place to avoid higher risk of local reactions if the two vaccines are given too close to each other in time.  The other exception to simultaneous administration is co-administration of Menactra meningococcal conjugate vaccine, MCV4-D and the PCV13 vaccine in certain high risk groups.  Studies that looked at co-administration of Menactra (actually it was an older version of the vaccine, it was PCV7), noticed that there was a reduced antibody response to three of the seven strains of pneumococcal bacteria, if Menactra was co-administered with PCV7.  And so because of this, children that are in these high-risk groups for pneumococcus and meningococcus because this risk is higher, we do prioritize usage of PCV13 first.  The risk from pneumococcus is going to be higher than the risk from meningococcus.  And then, when PCV13 doses have been given, we do recommend series completion of PCV13, four weeks later you can give your dose of Menactra.  So that’s simultaneous administration, there are also are concerns about certain groups of vaccines with non-simultaneous administration.  And remember, we are talking about two different vaccines and why does this come up?  Well, you may have a patient that has been seen recently; perhaps they came from a different provider and may have received vaccines at that other provider, you need to be aware that there are going to be interaction issues that exist for certain vaccines, even if they are separated by a few days.  This is mostly a concern with two different live vaccines and it is specifically when we’re talking about live vaccines, a concern with either two live injected vaccines or one live injected and one intranasal influenza vaccine, this concern exists as well.  What are the data on which we base this concern about the closeness of the two vaccines?  Basically it comes from our experience in the 1960s, it was noted that if smallpox vaccine followed measles vaccine by less than one month there was a reduced immune response to the smallpox vaccine, which was the one given second.  It was believed to be due to an immune component called interferon, something that was stimulated by the first vaccine and caused an effect on the vaccine given second.  More recently we’ve noticed a detrimental effect on varicella vaccine; we’ve noticed higher rates of varicella vaccine failure or breakthrough varicella disease that occurred when varicella vaccine was given within one month after MMR vaccine.  Notably, this did not occur when MMR vaccine and varicella vaccine were given on the same day and it wasn’t given when they were separated by a month.  And so our recommendation is that we have a separation rule of four weeks as you see on the slide between two injected or the injected or intranasal FluMist vaccine.  We don’t know if it’s antibodies or interferon or both, but essentially, if the vaccines are not given simultaneously and are given less than four weeks apart, the vaccine second should be considered invalid because of issues of effectiveness.  Now for other vaccines, generally this is not a rule that we have to worry about, it doesn’t apply to two live oral vaccines.  It doesn’t apply to most inactivated vaccines.  We do have an exception to this rule for…it’s one pairing of two inactivated vaccines, if a patient is in particularly high risk for invasive meningococcal disease and they need to receive both Menactra and DTaP vaccine, there is concern with the effectiveness of Menactra if the two vaccines are administered within a six month period [EDITORS ADDITION] and if the DTaP is administered first.  We do recommend that if they’re both indicated, they should be administered simultaneously, but if that can’t happen, if they cannot be administered simultaneously we recommend Menactra should be administered first. If DTaP is administered first, Menactra should be delayed 6 months.   Notably, if this interval is violated, neither dose needs to be repeated.  I’m going to return now to the non-simultaneous issue of live vaccines.  As mentioned, if they’re given less than 28 days apart, the dose given second is invalid and should be repeated.  And of note, we often receive the question, when should it be repeated?  We do recommend that you repeat the second vaccine a full 28 days after the invalid vaccine.  And again, the principle behind actually kind of pushing this later in time and scheduling starting the clock with the invalid dose of vaccine, again, it has to do with concern about interference from the invalid dose of vaccine that was given.  Okay, so the last timing and spacing topic to be discussed is the interval between doses of the same vaccine.  There are defined recommended intervals between doses of vaccines given in series; they are defined mostly in package inserts or ACIP recommendations.  One useful general rule is that increasing the interval between doses of a multi-dose vaccine does not diminish the effectiveness of the vaccine.  So if doses are late, this does not invalidate the doses.  Now we haven’t studied all variations of this one, as well, but there are some notable studies.  Notably, with hepatitis B vaccine and HPV vaccine, which actually shows that when the intervals are widened, you have an improved antibody titer.  You don’t want to extend intervals on purpose; that delays protection with the vaccine, but it is comforting to know that if a series is delayed, it’s not necessary to restart the series.  So increasing the interval is not a problem.  However, decreasing the interval between doses of a series may interfere with antibody response and protection.  It’s always ideal to use the intervals recommended by the manufacturer and published in the ACIP’s statements.  However, if you do want to give a dose a little bit earlier than the recommended age, is that okay to do?  Yes, you can do it to a certain point.  We have defined what’s known as the minimum interval, these are the intervals that are basically as narrow as you can get.  If it’s given shorter than a minimum interval, you have to invalidate the dose.  A list of these intervals is included in Appendix A-13 of your Pink Book.  It’s on this table; again, it’s too hard to see the details so I have a slide that expands the DTaP rows for this.  For every dose of every routine vaccine, we define the recommended age for the dose, the minimum age for the dose, the recommended interval to the next dose and the minimum interval to the next dose.  So obviously, you want to use recommended ages, but if you have to use minimum intervals or ages you can do that, but don’t administer doses at intervals less than the minimum intervals or earlier than the minimum age.  The circumstances in which you can use these minimum intervals include catching up on a lapsed series of vaccine, actually ACIP specifically recommends that you catch-up as quickly as possible, i.e., use the narrow intervals and use the minimum intervals and that’s in the Recommended Schedule.  Another circumstance is international travel; someone who is traveling concerned about measles might choose to have the second dose of MMR for their toddler administered four weeks after the first dose as opposed to waiting until the fourth birthday.  So that’s an option as well.  But to repeat, try to use your recommended intervals because essentially, you’ll have the best immune response using recommended intervals between doses.  So, you know, I’ve mentioned not violating the minimum interval or minimum age, in fact, providers have come up with scenarios in which they wanted to do that and they brought this discussion to ACIP and ACIP made a change back in 2002 that we will allow beyond the minimum age and minimum interval an additional four days of shortening.  So we say that given up to four days before the minimum interval or age you can count a dose as valid.  If you have a record and you see on the record actually that the dose was given four days short, you can count the dose.  So that’s okay as well.  We don’t generally want you to use this for scheduling future vaccination visits.  It’s something that if you’re fearing a missed appointment or if there’s just an ideal opportunity to give a vaccine dose you can do this.  But don’t use it for scheduling future appointments; you can use it for evaluating vaccination records.  If someone is in your office early, as mentioned, and you know the patient and you know that they are going to come back, then don’t give it, reschedule the patient to come back at the recommended age for that dose.  But if you don’t, if someone is unknown to your office and you’re afraid you’re going to miss an opportunity to vaccinate, you’re not going to see them again, then it is acceptable to use the grace period.  Just to summarize, the recommended interval, recommended age is preferred, minimum intervals can be used to catch-up and the grace period is really a last resort when you’re afraid of an opportunity, a missed opportunity or if you’re validating records.  Sometimes the grace period might conflict actually with state school entry requirements, which are based on state law.  And so, if an immunization program doesn’t accept all doses given earlier than the minimum age or interval and all of the states kind of have the grace period written into their law, but some states don’t have it for all vaccines in their law.  Oftentimes the first dose of MMR and varicella vaccine is specifically written at 12 months or the first birthday and not 12 months minus four days.  So in those circumstances, the law should superimpose this grace period recommendation and you should comply with your state law.  What happens when you violate a minimum interval or minimum age?  Then that dose is invalid and we do recommend repeating the dose generally.  The dose should be administered a minimum interval from the invalid dose.  This recommendation often is confused with that 28 day re-vaccination rule between two different live vaccines.  It’s very different in this scenario.  One, this minimum interval re-vaccination rule applies to both inactivated and live vaccines.  Two, the interval that you need to wait is sometimes, but not always, 28 days.  The interval that you’re going to use is the minimum interval that exists between the two doses.  And again, you push the repeat dose later in time; schedule it from the invalid dose.  The reason it applies to both inactivated and live vaccines is that this rule is based on kind of the way our assessment tools and the programming was done.  Our computer systems were programmed specifically to say that if the interval is shortened and the dose is invalid, then you push it a little bit later just to make sure that you actually do have adequate spacing of your next valid dose.  So that’s timing and spacing in a nutshell.  
I’m now going to move on to contraindications and precautions and I’ll begin by defining some terms.  Before defining “contraindication” and “precaution”, I’m going to define the term vaccine adverse reaction, you need to know this.  This is an extraneous effect caused by a vaccine.  It’s any effect that occurs which is different from the purpose of the vaccine, that is to generate an immune response.  A synonym for adverse reaction is a side effect.  This seems like an intuitive definition, but there’s more to the concept when we define the term adverse event.  An adverse event is defined as any medical event which follows vaccination.  How is that different from an adverse reaction?  Well, when outcomes occur following a vaccine dose there’s a different degree of certainty as to whether that outcome is really caused by the vaccine.  When manufacturers study the vaccine in pre-licensure trials and they detect outcomes, we call those adverse reactions.  We’re confident that those reactions in the controlled trials were actually caused by the vaccine.  But outcomes also are identified by patients and providers after licensure; we want to make note of them.  We have to give it a label so we call it an adverse event.  And throughout the Pink Book you are going to notice this distinction in every vaccine specific chapter.  If an outcome is backed up by research, it will generally fall under a header of adverse reaction, meaning it’s been actually associated with the vaccine dose.  If it’s something for which there’s just reports, you’ll see it under the adverse event header in the Pink Book.  Let’s talk about specifics of what adverse reactions we see.  So there are local reactions, they include pain, swelling, redness at the site of injection.  We see these often with inactivated vaccines, inactivated vaccines contain in addition to antigen, preservatives, stabilizers, antibiotics and adjuvants to improve the safety and immunogenicity of the vaccine.  And so those other components can sometimes cause pain, swelling and redness.  The local reactions are common, but fortunately they are usually mild and self-limited and they resolve without treatment.  The second type of adverse reaction are systemic reactions, they include fever, malaise, headache, they are non-specific so it can be very challenging sometimes to determine if they are related to the vaccine or just related to another coincidental illness that the patient had at the time of vaccination.  One clue as to whether a systemic reaction might be due to the vaccine has to do with the fact that often we expect certain types of reactions and with live vaccines, these live attenuated vaccines, they are attenuated, but they do replicate to produce immunity.  And they often produce symptoms which mimic the symptoms we’re familiar with with the disease, things like rashes and fever.  Rashes specifically with measles vaccine, rashes specifically with chickenpox vaccine; we would expect this because we know the disease consists of a rash.  And so if you see this, that’s a clue that perhaps, it is actually due to the vaccine.  These types of vaccine reactions are always milder than the natural disease and their timing can be a clue that it is caused by the vaccine if the reaction occurred within the incubation period that we know for the disease organism, then it is likely due to the vaccine because they replicate at the same rate.  The last types of reaction are allergic reactions.  These can be due to vaccine antigen or the other components like adjuvants, preservatives.  This type of adverse reaction is the most rare, although certain types of allergic reactions can be severe and sometimes fatal, anaphylaxis for instance.  But because they occur so rarely, we deal with this by screening for common anaphylactic allergies.  These are, for the most part, known in your patient population over time and so you screen for this type of reaction.  And screening is a big part of what you need to do as a provider.  You’re going to be screening for various conditions, not only anaphylaxis, but you’re going to be screening for what are known as contraindications.  Let me define a contraindication, this is a condition in a recipient that greatly increases the chance of a serious adverse event.  So when you identify a contraindication in a potential vaccine recipient, you should not give a dose of the vaccine to the patient.  A precaution is a term that we use; it’s also a condition in a recipient that may increase the chance or severity of an adverse event.  It may compromise the ability of the vaccine to produce immunity or it might cause diagnostic confusion.  It might make it more difficult to manage other conditions that the patient may have.  An example of this is someone who’s going in for surgery, you want to be cognizant of fevers that may occur after the surgery and so oftentimes we consider that a precaution for vaccination in that context.  So a three-pronged definition for precaution, when a precaution exists, what we say the clinician needs to do is weigh the risk of giving the vaccine versus the risk of withholding the vaccine.  It’s not always straightforward and it requires some decision making on your part as the provider.  So, that’s what precautions are.  Now let me give you some specific examples of these.  So, contraindications, so some contraindications are permanent conditions, they’ll never go away with a given patient.  This is a permanent contraindication that applies to all vaccines: a severe allergic reaction to a prior dose of vaccine or to a vaccine component.  So basically, this covers the issue of anaphylactic allergy; you need to screen your patients for a history of anaphylactic allergy occurring before a dose of the vaccine previously or anaphylactic allergy to a component that might be in that vaccine.  That is a permanent contraindication.  Other permanent contraindications, rotavirus vaccine, a history of severe combined immunodeficiency disease; this is because vaccine-derived rotavirus disease was observed in patients with this severe immunodeficiency.  A history of intussusception is a contraindication to rotavirus vaccine.  Intussusception was associated with rotavirus vaccines used in the 1990s, while these vaccines are no longer used, they are no longer licensed, we do have this as a permanent contraindication.  If someone has a history of intussusception we want to avoid giving rotavirus vaccine.  If someone’s had it, they are at risk for it to occur again and it might become associated with the new rotavirus vaccines, even though we don’t believe that that association exists with the new rotavirus vaccine.  So we do it to avoid that perception.  Another permanent contraindication is linked to pertussis vaccine, specifically, encephalopathy not due to another identifiable cause occurring within seven days of a previous dose of pertussis vaccine.  This contraindication is derived from our previous use of whole cell pertussis vaccines.  This vaccine, the whole cell, was associated with encephalopathy. Even though we no longer use whole cell vaccine out of abundance of caution we’ve maintained this contraindication for the acellular pertussis vaccines as well.  So, on this slide I’ve listed, in addition to those permanent precautions, some of the other common conditions which serve as contraindications and precautions.  And in this table I’ve classified by abbreviations whether they are contraindications or precautions to live vaccines as a class or inactivated vaccine as a class.  If something is a contraindication it’s listed as “C”, if something is a precaution it’s listed as “P” and if something is neither and providers should vaccinate, it’s abbreviated as “V”.  So we’ve talked about allergy, we’ve talked about encephalopathy; pregnancy is not considered a contraindication to the inactivated vaccines so you see under inactivated, vaccinate if indicated, although, HPV vaccine is an exception to this rule, as well as actually the new HEPLISAV-B, hepatitis B vaccine.  Immunosuppression is a contraindication for live vaccines, but not to inactivated vaccines, hence you see V on the slide.  Acute moderate or severe illness is considered a precaution for both live and inactivated vaccines.  What that means is that if someone has acute illness that could be classified as moderate or severe, it’s best to wait until the patient has recovered before vaccinating.  You can also weigh the risks and benefits of vaccinating during the acute moderate or severe illness because that is within your purview with a precaution.  Receipt of a recent blood product described in the first half of today’s presentation, again, is a precaution for MMR and varicella containing vaccines, not zoster vaccine and not LAIV, but specifically just MMR and varicella vaccines; it’s a precaution.  And blood products are not contraindications or precautions for inactivated vaccines.  Now, other than the classes of inactivated and live vaccines, actually, for every individual vaccine, the best practices does list those contraindications and precautions for every vaccine.  I’m going to, to conclude, talk about two in a little bit more depth.  Pregnancy, the risk to a developing fetus from vaccination of a mother is primarily theoretical.  There’s only one vaccine that’s ever been demonstrated to injure a fetus and that is smallpox vaccine.  Since smallpox vaccine is a live vaccine, we do make a generalization that pregnancy is a contraindication to all live vaccines.  I’ve mentioned that inactivated vaccines generally can be administered to pregnant women for whom they are indicated.  An exception to this is HPV vaccine as well as HEPLISAV.  We do recommend deferring the dose of HPV vaccine during pregnancy and with HEPLISAV it’s choosing an alternate hepatitis B vaccine.  For these inactivated products, it’s essentially an issue of lack of data, as opposed to having data that suggests that the vaccine should be withheld.  And I’ll also mention that FDA does not label pregnancy as a contraindication for these inactivated vaccines either and there’s no intervention required if a vaccine is given in error to someone that’s pregnant.  Other inactivated vaccines, influenza and Tdap are specifically recommended during pregnancy so you need to take note of that.  Pregnancy is a reason to give a vaccine often because of additional protection afforded to both the mother and the fetus in the case of influenza and for the fetus in the case of Tdap.  In other circumstances in which a vaccinee might be pregnant, the decision to use an inactivated product is based on the risk of disease for hepatitis A vaccine, hepatitis B vaccine and the meningococcal conjugate vaccines.  The other risk factors are what makes a vaccine indicated in the first place and so that does drive this decision to vaccinate the pregnant women with these vaccines.  I’ve already talked about HPV vaccine and HepB-CpG, which is HEPLISAV, they should be withheld during pregnancy even in high risk circumstances.  But fortunately for HepB-CpG, other hepatitis B vaccines can be administered as an alternative.  For these other vaccines listed on the slide, PCV13. Hib, meningococcal B vaccine, recombinant zoster vaccine there is not a recommendation to give these vaccines in pregnancy, they are not commonly indicated in pregnancy anyway, but there’s often a clinical decision that has to be made in the context of a high risk condition for those vaccines.  Now, lastly immunosuppressed persons, this is a complicated issue because there are different degrees of immunosuppression.  So, per general recs, live vaccine should not be administered to severely immunosuppressed persons because of the concern that the immunosuppressed recipient’s immune response will not be able to stop the live vaccine from replicating.  There have been instances in which severe disease like pneumonia has been caused by the vaccine virus in HIV infected recipients.  So the patient was immunocompromised because of their HIV, they received a live vaccine and developed pneumonia from the live vaccine.  A small exception to this is certain types of immune conditions are considered humoral immunity.  Isolated B-cell deficiency is a term used by the IDSA; what we mean by that is a qualitative deficiency in antibodies.  I like the term humoral immune deficiency, actually.  Those patients may receive varicella or zoster vaccine.  The immune response to the vaccine is dependent on other components of the immune system besides the humoral immune system.  Cellular immunity is a big part of the response to the vaccine and these patients can safely receive this vaccine if they have isolated humoral immunodeficiency.  That begs talking about humoral versus cellular immunodeficiency which begs a discussion of particular types of immunosuppression and we’ve attempted to do this over the years.  It gets challenging, you can have immunosuppression caused by disease conditions, such as, a congenital immunodeficiency, leukemia, lymphoma (or types of cancers that are inherently immunosuppressive) or any type of generalized malignancy, which we like to consider metastatic cancers, can be considered immunosuppressive.  Additionally, many therapies are considered immunosuppressive and so you do have to take note that you may have…a patient may have a cancer that is not per se immunosuppressive, but if they are receiving therapy, they are considered immunosuppressed.  Alkylating agents, antimetabolites are types of anti-cancer therapies, radiation therapy, not diagnostic radiology, but therapy for cancer is considered immunosuppressive as well.  There are many other drugs besides those listed, immune mediators, immune modulators, iso-antibodies; these are antibodies that are used in some cancers, but in other diseases as well that can be considered immunosuppressive.  Two categories of iso-antibodies worth mentioning, antitumor necrosis factor agents, these are drugs like Enbrel or Remicade or Humira, Simponi, Cimzia, these were used for patients with autoimmune conditions like rheumatoid arthritis and Crohn’s disease.  Then there are the beta lymphocyte depleting agents, the powerful drugs like Rituximab or Ritxuxan, Alemtuzumab is another generic that falls into the category, transplant rejection suppression is another big category and there’s a category called checkpoint inhibition, which you’ll be reading about in the upcoming Yellow Book.  Basically, these are drugs that really target specific components of a patient’s immune system to attack cancers mostly.  So these are classes of immunosuppressive medications that are much more powerful than the antitumor necrosis factor agents.  And so, keep in mind that there are different considerations based on the drugs that you use.  Lastly, corticosteroids, so these are agents that globally suppress the immune system.  However, they’re pretty common and they’ve been used for a while and we’ve actually developed, even in the absence of precise risk determinations, we have developed parameters by which we’ve labeled corticosteroid use as immunosuppressive or not immunosuppressive.  The cutoff dose of 20 milligrams or more per day of prednisone for two weeks or longer is considered immunosuppressive with corticosteroid use or the weight based equivalent of 2mgs/kgs of corticosteroid use.  Before I mention other aspects of corticosteroid use that are of concern are systemic steroid use, that also is what makes steroid use immunosuppressive.  I’m now going to kind of move on with some general conclusions for immunosuppressed persons.  Safety, immunocompromised persons are at an increased risk of adverse events following live vaccines.  We’ve defined for their use what we call wash-out periods; it’s basically an interval for stopping certain medications before giving live vaccines.  For your anti-cancer agents, it’s generally a three month period for your immunosuppressive use; it’s a one month period after administration of the high-dose steroid use and remember, those metrics that I just talked about.  Some of the other agents and I don’t have this on the slide, but I will let you know because it’s in the General Best Practices, lymphocyte depleting agents, they require a six month period before administration of live vaccines.  And so that’s kind of something to keep in mind because of the safety issue.  Zoster vaccine is one of those live vaccines for which a one month wash-out applies for all medication uses.  We’re pretty confident that patients have generated a strong immune response to either varicella vaccine administered previously or their wild type chickenpox disease.  And so in the context of live zoster vaccination, which we really only recommend following wild type chickenpox disease, we’re confident that the immune response that they have to the live zoster vaccine is strong enough to withstand these immunosuppressive therapies.  So, for zoster we talk about a one month wash-out.  Last general principle with safety, you want to make sure that for household contacts of immunosuppressed persons you do want to administer live vaccines, LAIV, MMR, varicella vaccine, rotavirus vaccine.  The generally recommended live vaccines you do want to give to the household contacts to prevent disease in those household contacts, which is more of a threat to the immunosuppressed household patient compared with the threat from the transmission of the live vaccine.  You know, there’s one circumstance where we’re concerned about live vaccine transmission generally and that’s varicella vaccine.  If the vaccinee has a rash, they can transmit vaccine virus.  But for the other vaccines, it’s rarely that we’re concerned about household contacts receiving live vaccines.  If someone’s severely immunosuppressed bone marrow transplant, it’s a concern with LAIV, as well as varicella vaccine.  But remember, you’re trying to prevent the disease in these household contacts of immunosuppressed patients.  You know safety is the major concern with immunosuppression, but don’t forget effectiveness of the vaccine.  We’ll often recommend that you also withhold an inactivated vaccine in someone who is immunosuppressed, but keep in mind that, you know, if you’re going to miss an opportunity to provide protection, you’d better give the inactivated vaccine.  And this comes up most commonly with influenza in which you really only have the two months in October and November, which are the best times to give inactivated influenza vaccine.  You don’t want to miss that time period to vaccinate.  So, give the dose, if someone is severely immunosuppressed, if they’re on Rituximab, you might need to repeat that inactivated vaccine later, but give it during the immunosuppression, the inactivated vaccines.  And the wash-out periods are listed in the general recommendations under the context of effectiveness as well.  HIV infection is a category of immunosuppression, common type of immunosuppression and we know a lot about the risk of disease in patients with HIV.  And because of that, we weigh the risk benefit differently in these patients compared to other immunosuppressed groups.  We know that they are at increased risk of diseases such as measles, varicella, influenza and pneumonia.  And I think for our purposes of discussion I’ll focus on measles and varicella.  What that means is that if someone has HIV, you very well may want to give live varicella and MMR vaccines.  And this is a table that I’ll recommend you to the vaccine specific recommendations for all of the details, but you can see that if someone is classified as asymptomatic HIV infection, you do indeed want to give varicella and MMR vaccines.  For HIV you do withhold the other live vaccines like zoster, MMRV, LAIV, there can be some considerations for giving rotavirus and yellow fever vaccines in patients with asymptomatic HIV.  I’ll refer you to the document for all of the specifics, but primarily it’s an issue of weighing risk of disease against risk of giving the vaccine.  My last point I’ll make is that in circumstances with immunosuppression, you want to, you know, if there’s any kind of confusion with the nuance, always you’re welcome to go back to a provider that originally prescribed the medication may know more about it.  They can tell you the status of perhaps the patient’s immunodeficiency based on their disease.  You can always discuss with other providers if you’re uncertain as to the relative level of immunosuppression.  It is not as straightforward as everyone would like.  And so with that, I’m going to turn the mic back over to Dr. Strikas for housekeeping and to take some questions.
MODERATOR:  Thank you very much Dr. Kroger.  We’re waiting for our slides to come up and there we go.  So Continuing Education information that you need, a reminder that the website is www.cdc.gov/GetCE.  I’ve mentioned the course number before, for the live course it’s WC2645-061318, as you see on your screen.  For the enduring course for credit later on through into next year, WD2645-061318.  The course access code that I did not give you and you need this to get credit is the word “General”, please make note of this code, the access codes will not be given outside of this course presentation.  And further instructions are available in the Resource Pod.  We’ve got a few minutes left to do some questions and let’s get to those.  Dr. Kroger, the general question we’ve received often in a variety of ways and during this presentation is, can the grace period be applied to any vaccine, and particularly, people ask about can you apply that to the 28 days for live vaccines, MMR and varicella whether the two vaccines are the second dose of the vaccine series?
DR. ANDREW KROGER:  So, I’ll answer the second part of that question first actually.  We do not apply the grace period to the interval between doses of different vaccines, there; the 28 day rule is what applies.  It’s based on science, it’s based on our experiences and our…you know, with interferon of the first vaccine interfering with the second.  So the grace period doesn’t apply to that at all.  Grace period is applied to the minimums, intervals and ages between doses of the same vaccine given to the same person.  It’s that scenario for which we talk about the grace period.  And so therefore, we talk about the grace period applying to any minimum age or minimum interval that appears on Table 1 of the timing and spacing section of ACIP’s General Best Practice Guidelines.  So, you can apply the grace period in two circumstances.  You can apply it prospectively and as mentioned, it’s one of those issues where you’re concerned that you’re going to miss an opportunity to vaccinate.  The patient happened to be in your office for some other legitimate reason and they’re just not at an age at which they meet that minimum interval or minimum age.  You know that combined with a fear of a missed opportunity to vaccinate, that could drive you to use the grace period to vaccinate prospectively.  If you think the patient is going to be able to come back at their recommended age for an appointment, then you shouldn’t use the grace period.  You should have them come back, but you can use it prospectively.  And then, of course, the grace period is very helpful for retrospective validation of doses, if we accept it prospectively we’ve got to accept it after the fact and that is probably the most common time we get questions about using the grace period.  So yes, it can be used retrospectively as well.  
MODERATOR:  Okay, another question, it has several parts to it, we’ll start with the general question, are there any exceptions to the rule that a vaccine series does not have to be restarted if the interval between doses is extended?  And there are several sub questions to that, but we’ll start with the general one.
DR. ANDREW KROGER:  For the routine vaccines, there are no exceptions to that.  For a few vaccines that are recommended in travel or other circumstances, we have an exception.  The typhoid vaccine, if the series of typhoid vaccine is extended beyond three, I believe it’s three weeks, then one should start over with typhoid vaccine.  The other exception is…actually, let me go back and say what the routine…what it should be for oral typhoid vaccine by way of background, it’s supposed to be given every other day, which is a pretty narrow schedule on which to give this vaccine.  It should be given on one day and then the next day no vaccine and then the third day you give the second dose of the vaccine and so on.  But again, if the entire series is extended to more than three weeks, one should start over.  And so, until you reach that point, you don’t have to restart, but if you go beyond that point, you do have to restart the series.  And the other vaccine is rabies vaccine.  The post exposure series is supposed to be administered on a zero…I’m sorry, the pre exposure series is administered on a three dose schedule, 0, 7 days and 21 to 28 days.  When we have a deviation of 7 or more days between doses of the pre exposure series, we do recommend a serology be conducted 7 to 14 days after the doses are given just to verify immunity.  And a similar principle does apply as well to post exposure, if you extend the interval more than 7 days, you do need to conduct a serology to see if you have protection.  You know in post exposure we don’t want to mess around with making sure that the doses are given as they should be administered.  So you’re pretty much going to be giving extra doses I think if you wait too long between doses of your post exposure rabies prophylaxis.
MODERATOR:  So the corollary question to that is and we’ve heard this in the past, typically with hepatitis B, if someone gets one or two doses of the hepatitis B series, pre-employment as a healthcare worker and some other way needs it for occupational purposes and they come back two, three, four years later or change jobs and somehow didn’t get to complete the series, does one restart the series or just finish it?

DR. ANDREW KROGER:  That’s a very good corollary actually and it gets to another best practice.  So, you know, we’ve asked about this to ACIP and you know ACIP doesn’t think that it would be necessary to revaccinate.  Hepatitis B vaccine is a very good vaccine, generates a strong response that presumably has never been demonstrated to need boosting.  However, there is no booster dose routinely recommended for the hepatitis B series and we’ve often gotten this question that when someone has received hepatitis B vaccine doses in infancy and then they grow up and they enter the healthcare profession is when they’re going to be exposed to virus, can we count on them having that protection over time?  And so, first of all, if they’re incomplete, this general rule does apply, finish the series; you don’t have to start over.  What’s happened a lot is if they are complete, we don’t have a booster dose recommended, they don’t have any way of documenting that they received the three doses of vaccine.  The best way to document receipt of three doses of vaccine is to have a serology done one to two months after the final dose in the series that’s positive.  That shows protection.  If they don’t have that serology, whether they have the documentation of vaccine doses or not, we will recommend that they receive a serology either at the time of matriculation or following exposure to virus.  Again, we’re pretty confident that they’re going to be protected, otherwise CDC wouldn’t recommend as an option for testing following exposure to virus.  We’re pretty confident that the natural boost from the vaccine is going to happen.  However, we want to make sure of that and so at the time of exposure or at matriculation, if you want, you can conduct yet another serology.  In many circumstances that serology is going to be negative because serologies don’t really measure protection, they measure antibody levels and antibody levels wane after cell mediated immunity develops.  So you have the protection but you can’t show it with a test, but still, what are you going to do?  What we recommend is you give a dose of vaccine so you start a second series, give one dose of vaccine then test again.  That one dose of vaccine is probably going to generate an anamnestic response.  They will test one to two months after that first new dose, they’ll have a positive test and you’re done.  If they do test negative after that one dose, finish out your series of the second series, test again one to two months following that, if they’re positive you’re fine; the patient is immune.  If they are negative, they’ve had two full series; you have to consider them a non-responder.  It doesn’t affect their employment but you do have to recommend that in some circumstances if they’re exposed or if this is all because of a recent exposure, they’re probably need HBIG depending on the source of the exposure.  Or they may need some counselling, they may have a history of hepatitis B disease.  And so that might be necessary as well.
MODERATOR:  Okay, let’s do two more questions quickly.  We’ve received many questions, which we’ll be pleased to answer; we’re going to have to do it online.  That is we’ll review the questions, develop the answers and post them online when we post the transcript and slides of the program, hopefully within the next couple of weeks.  Let’s do a couple that seem to be top of mind for people, one of which was does the limitation on Menactra administration, meningococcal conjugate ACWY type D vaccine set apart from DTaP vaccine, those limitations also apply to Tdap vaccines?

DR. ANDREW KROGER:  That’s a great question.  My understanding is they don’t, but I’ll…send that one to NIPINFO again so that I can get that one.  My understanding was the data come from one brand of the DTaP vaccine and so I believe it applies specifically to the infant vaccine, but I’m going to kind of hedge my bets on that one.  And please sent that one to NIPINFO.  With the infant vaccine, though, definitely you want to give Menactra first. If you cannot give Menactra first, and cannot give them simultaneously, and you give DTaP first, you must wait 6 months to administer Menactra.MODERATOR:  Okay, another question, a fairly common one we’ve received.  The specific question was can a pregnant woman who has not received, the inference is that she has not received influenza vaccine, administer the live attenuated influenza vaccine?  And one could say by extension, can a pregnant woman who’s not immune to MMR or varicella or those components administer those vaccines?

DR. ANDREW KROGER:  So we’ve gotten this question a lot and we have said that pregnant women can administer these live vaccines.  In the context of LAIV vaccine, you know, it is an aerosolized vaccine, there’s probably minimal risk of exposure to the aerosolization that occurs when you give the vaccine to someone else.  You know there is…I think only one example where someone who did not receive the vaccine acquired the vaccine virus.  It was a child in a daycare and the vaccine retained the attenuated characteristics and so because of that, healthcare providers that are immunosuppressed themselves or healthcare providers that are pregnant, we’ve allowed them to administer LAIV vaccine.  And we’ve been discussing some of the other vaccines in our work group and so more on this, but I mean it’s really thought to be less of a concern with the inactivated vaccines that are injected.  There just doesn’t seem to be a way for vaccine virus to expose other people or infect other people you know when you inject a vaccine into someone.  We aren’t concerned about, you know, with varicella vaccine pregnant women if they are susceptible to varicella vaccine, that’s the only time you’d be concerned, as well.  And a pregnant woman who’s already had chickenpox is at no risk from varicella vaccine at all.
MODERATOR:  Okay, well, thank you very much Dr. Kroger.  As I’ve said, you’ve sent us many questions that we’ll work on and post the answers for you online.  So let me wrap up some additional information that you need and a reminder of the CE information that I’ve already read, but it helps to go over that again.  And thank you for your attention and thank you Dr. Kroger for the presentation and the slides.  So again, you need to go to www.cdc/gov/GetCE.  The course number for today is WC2645-061318.  The enduring course, if you choose to get CE credit later, after July 16th, when the course credit for the live course expires, the course for the enduring version is WD2645-061318, the latter numbers, again, today’s date.  And that course credit expires June 1 of 2019.  The course access code is the word “General”; I emphasize the word general, we will not give that code outside of this presentation.  And further instructions are available in the Resource Pod.  Last time I’m going to say it, the course access code is “General”.  For help with the online CE system you can call our training group at 1-800-41-TRAIN or email them at ce@cdc.gov.  Please email your immunization questions to us at NIPINFO@cdc.gov.  again, we will answer the questions you sent in today online within the next week or so, but if it’s urgent for some matter, by all means email to NIPINFO@cdc.gov and we’ll attend to it sooner.  You can call us with immunization questions at 1-800-CDC-INFO between 8:00 a.m. to 8:00 p.m. Eastern Time. Monday through Friday and our staff there will answer them or forward them to specialists to get answers if they can’t answer them straightaway.  Additional resources are the Pink Book at www.cdc.gov/vaccines/pubs/PinkBook.  The CDC Vaccines and Immunization homepage is www.cdc.gov/vaccines and there are additional resources identified on the slide here at www.cdc.gov/vaccines/ed/downloads/imz-resources.  And that wraps up our program for today.  Thank you very much for attending the program; we look forward to talking to you not next week but in two weeks and thank you from Atlanta.  
END.
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