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Pharmacist Learning Objectives 

 Identify the clinical and financial implications that drive the 
recommendation to immunize 
 

 Compare and analyze Td/Tdap, pneumococcal, and 
meningococcal vaccine recommendations 
 

 Demonstrate appropriate clinical decisions regarding patient 
immunizations using a knowledge of immunization 
schedules and current guidelines 
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Overview 

 Background 
• Clinical implications 
• Financial implications 
• Vaccine recommendations overview 

 
 Specific recommendations 

• Td/Tdap (tetanus, diphtheria, pertussis) 
• Pneumococcal (PPSV23/PCV13) 
• Meningococcal (MenACWY/MPSV4/MenB) 
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Immunity  

 “Self” versus “nonself” 
 

 Basic mechanisms of acquiring immunity: 
• Active 

o Immune system produces 

o Lasts many years 

• Passive 
o Transfer of antibody 

o Temporary protection 
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Hamborsky J, et al. CDC. 2015;13:1-376. 

Presenter
Presentation Notes
Immunity is defined as the ability of the human body to recognize “self,” or material indigenous to the body and to differentiate this from “nonself,” foreign material, also called antigens.  The body then tolerates “self” and eliminates “nonself” material. This discriminatory ability provides protection from diseases identified as foreign by the immune system. This involves the production of B lymphocytes, called antibodies, and T-lymphocytes, whose purpose is to facilitate the elimination of foreign substances. The most effective immune responses are generally produced in response to a live antigen, but an antigen does not have to be alive to produce an immune response. There are two basic mechanisms for acquiring immunity, active and passive.Active immunity is protection that is produced by the person’s own immune system. This type of immunity usually lasts for many years and is acquired by surviving infection or by vaccination. Upon reexposure to antigens, immune cells, by memory, begin to replicate and produce antibody rapidly to reestablish protection.Passive immunity is transferred immunity from another human or animal. Passive immunity often provides effective protection, but this protection lessens over time and may only provide immunity for weeks or months. This transfer may occur either by injection or is observed in the immunity an infant receives from its mother. 



Classification of Vaccines 

Vaccines 

Live attenuated 

Viral Bacterial 

Inactivated 

Whole 

Viral Bacterial 

Fractional 

Protein-based Polysaccharide-
based 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
Plotkin SA. J Infect Dis 2003;187(9):1349-59. 
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Presentation Notes
There are two basic types of vaccines: live attenuated and inactivated. Live attenuated vaccines are laboratory-modified, weakened viruses or bacteria. Inactivated vaccines are either whole viruses or bacteria or can be fractional, which can be further subdivided into protein-based and polysaccharide-based vaccines. Conjugate polysaccharide vaccines are polysaccharides that are chemically linked to a protein, which increases the potency of the vaccine.In general, the more similar a vaccine is to the antigen, the better the body’s immune response. However, there are unique benefits and risks with each vaccine type.For instance, live attenuated vaccines, as they are similar to the antigen, can evoke a strong immune response; however, because they require replication within the body, they often have special storage and handling requirements. They may also pose an increased risk of reaction to certain patient populations with impaired immune function. Examples of live vaccines include MMR, varicella, zoster, yellow fever, rotavirus, and intranasal influenza.-Live C/I within 3 months of chemo and 20 mg or 2 mg/kg prednisone for 14 daysInactivated vaccines, on the other hand, are less effective and require multiple doses to amount to same immune response; however, they do not carry the same risks associated with live vaccines, especially in regards to immunocompromised patients. Formulation of the inactivated vaccine can also affect the immune response. For instance, polysaccharide vaccines directly stimulate B cells, and, due this mechanism, are not consistently immunogenic in children younger than 2 years of age due to immaturity of the immune system. Conjugation of these vaccines helps to overcome this barrier. Examples of inactivated vaccines include Tdap, HPV, meningococcal.



Milestones in Vaccination History 

1870 
• Louis Pasteur creates 

the first live attenuated 
bacterial vaccine 

1909 
• Theobald Smith 

discovers a method for 
inactivating diphtheria 
toxin 

1936 
• Thomas Francis and 

Thomas Magill develop 
the first inactivated 
influenza vaccine 

1955 • Inactivated polio 
vaccine licensed 

1979 • Last wild poliovirus 
transmission in the U.S. 
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Presentation Notes
1870: Louis Pasteur creates the first live attenuated bacterial vaccine (chicken cholera)
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https://childhealthsafety.files.wordpress.com/2009/01/us-deaths-1900-1965.gif



Why Vaccinate? 

 Many epidemic infectious diseases have virtually 
disappeared in industrialized countries 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
Plotkin SA. J Infect Dis 2003;187(9):1349-59. 

Disease Pre-vaccine Era* 2006§ % decrease 

Diphtheria 175,885 0 100 

Measles 503,282 55 99.9 

Mumps 147,271 6,584 95.7 

Pertussis 16,316 15,632 89.4 

Polio (paralytic) 47,745 0 100 

Rubella 1,314 11 99.9 

Tetanus 1,314 41 99.9 
*Baseline 20th century annual morbidity 
§Source: MMWR 2007;56(33):851-64 

Presenter
Presentation Notes
Today, at an all-time lowPeople no longer see reminders of the severity and potential life-threatening complications of these diseases



Probability and Cost of Hospitalization 
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Disease Probability of 
Hospitalization 

Cost of 
Hospitalization 

Cost of 
Outpatient Visit 

Diphtheria 100% $16,982 $100 

Tetanus 100% $102,584 $100 

Pertussis 0.65-30% $10,765-22,410 $100-173 

Measles 11-100% $4,032-46,060 $88-526 

Mumps 1-100% $11,196-46,060 $110-556 

Rubella 0.1-100% $4,886-46,060 $89-651 

Pneumococcal 
Diseases 

0-100% $3,798-25,848 $86-272 

CDC. MMWR 2014;63:352-5. 
CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/programs/vfc/pubs/methods/. Accessed May 11, 2017. 



Barriers to Vaccinate 

 Vaccine refusal  
• No belief in efficacy or value 
• Safety concerns 

 
 Vaccine hesitancy 

• Issues of confidence in vaccine or provider 
• Low perceived need for vaccine 
• Lack of convenience/access 
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Edwards KM, et al. Pediatrics 2016; 138(3):e2016-46. 
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Presentation Notes
Immunizations have led to a significant decrease in rates of vaccine-preventable diseases and have made a significant impact on the health of children. However, some parents express concerns about vaccine safety and the necessity of vaccines. The concerns of parents range from hesitancy about some immunizations to refusal of all vaccines. SPECTRUMNecessity of vaccines Disease is more “natural” than vaccine Parents do not believe diseases being prevented are serious Vaccine-preventable diseases have disappeared Not all vaccines are needed Vaccines do not workVaccine safety Too many vaccines Development of autism Vaccine additives (thimerosal, aluminum) Overload the immune system Serious adverse reactions Potential for long-term adverse events Inadequate research performed before licensure May cause pain to the child May make the child sickFreedom of choice Parents have the right to choose whether to immunize their child Parents know what’s best for their child Believe that the risks outweigh the benefi ts of vaccine Do not trust organized medicine, public health Do not trust government health authorities Do not trust pharmaceutical companies Ethical, moral, or religious reasons



Invalid Contraindications to Vaccination 

 Mild illness 
 Antimicrobial therapy 
 Disease exposure or convalescence 
 Pregnant or immunosuppressed person in the household 
 Breastfeeding 
 Preterm birth 
 Allergy to products not present in vaccine or allergy that is 

not anaphylactic 
 Family history of adverse events 
 Tuberculin skin testing 
 Multiple vaccines 
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Mild illness: low-grade fever, upper respiratory infection, cold, otitis media, and mild diarrheaACIP has not defined a body temperature above which vaccines should not be administered – decision to vaccinate should be based on the overall evaluation of the person rather than an arbitrary body temperatureAntibiotics do not have an effect on the immune response to most vaccines (exception: Td21a oral typhoid should not be administered within 72 hours of a dose of antibiotics). No commonly used antimicrobial drug will inactivate a live-virus vaccine. Antiviral drugs may affect replication of live attenuated influenza.It is critical that healthy household contacts of pregnant women and immunosuppressed persons be vaccinated to reduce the chance of exposure to these individuals.Breastfeeding does not decrease the response to routine vaccines and also does not extend or improve the passive immunity to vaccine-preventable disease Preterm birth: vaccines should be started on the basis of the child’s chronological age. Preterm infants have been shown to respond adequately to vaccines used in infancy.A family history of seizures is a precaution for the use of MMRV vaccine



Barriers in Pediatrics 

0 10 20 30 40 50

Concern over pain

Too many injections

Development of autism

Can cause chronic illnesses

Not tested enough

Percentage of Parents 

Vaccine-Related Parental Concerns 

IMMUNIZATIONS: WHO CALLS THE SHOTS? 12 

Kennedy A, et al. Pediatrics 2011;127(suppl 1): S92-S99. 



Strategies to Overcome Barriers 

 Ensure patients that vaccines are tested thoroughly 
 

 Educate that vaccine safety is actively monitored 
• Vaccine Adverse Events Reporting System (VAERS) 
• Vaccine Safety Datalink (VSD) 

 
 Administer vaccine quickly without aspirating 

 
 Show visual images of patients who have diseases 

prevented by the vaccine 
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Edwards KM, et al. Pediatrics 2016; 138(3):e2016-46. 

Presenter
Presentation Notes
Review article for more detail



Vaccine Safety 

 Decreased knowledge of disease risk 
 

 Higher standard of safety than other medical interventions 
 

 Vaccine Information Statement (VIS) 
 

 True adverse events:  
1. Plausible time period 
2. Previously associated with vaccine or disease 
3. Laboratory result confirmation 
4. Positive re-challenge 
5. Link confirmed in studies 
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Hamborsky J, et al. CDC. 2015;13:1-376. 

Presenter
Presentation Notes
Maintaining public confidence in immunizations in critical for preventing a decline in vaccination rates that can result in outbreaks of the diseaseIn contrast to most pharmaceutical products, vaccines are given to healthy individualsVIS: provided before each dose



Vaccine Information Sheet (VIS) Example 
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https://www.cdc.gov/vaccines/hcp/vis/current-vis.html 

Presenter
Presentation Notes
Available at…



Adverse Event Reporting 

 Providers should report any clinically significant event 
 

 Vaccine Adverse Event Reporting System (VAERS) 
• http://vaers.hhs.gov 
• (800) 822-7967 

 
 Vaccine Safety Datalink (VSD) 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
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Presentation Notes
Objectives:Identify rare adverse reactions after immunization not detected during prelicensure studiesMonitor increases in known adverse health effects after immunizationIdentify risk factors or preexisting conditions that may be associated with a higher incidence of adverse reactionsIdentify whether there are particular vaccine lots with unusually high rates or certain types of eventsIdentify signals (possible adverse reactions that may warrant further study to establish the association of adverse event wit vaccination or affect current immunization recommendations)VAERS: national surveillance system – jointly administered by CDC and FDAVSD: involves partnerships with large health plans, allowed for planned immunization safety studies

http://vaers.hhs.gov


Immunization Schedules 

Presenter
Presentation Notes
In October 2016, the Advisory Committee on Immunization Practices (ACIP) voted to approve the recommended adult immunization schedules for 2017. In the following slides, I will give an overview of vaccine recommendations for patients and explain how to apply immunization schedules to specific patient types. First, I will review schedules for children and adolescents aged 18 years and younger



Printed with permission from CDC. https://www.cdc.gov/vaccines/schedules/hcp/child-adolescent.html. Accessed March 5, 2017. 

Recommended Immunization Schedule for Children and 
Adolescents Aged 18 Years or Younger – United States 2017 

Presenter
Presentation Notes
I will now orient you to the immunization schedules and how to read the recommendations listed. I will speak about specifics in regards to the vaccines of focus throughout the presentation. This immunization schedule lists recommendations for children and adolescents based on routine practice. Along the top of the chart, age categories are listed, and along the left side, the vaccines are listed. If you isolate a specific column, for instance, 2 months, you can see the recommended vaccines for that age category, namely rotavirus, DTaP, Haemophilus influenza type b, PCV13, and inactivated poliovirus. Similarly, if you isolate a row, you can see the schedule for particular vaccines. For instance, rotavirus is recommended at 2 months, 4 months, and potentially 6 months. As you can see in this example, certain elements of the chart will redirect you to attached footnotes. For this particular vaccine, the footnote recommends either a 2-dose or 3-dose series based on the type of vaccine administered. Below the chart, you will find a legend that defines color-coded elements in the rows. Yellow bars are recommended for all children, green bars are the window of time in which a catch-up immunization can be administered if the dose is not administered within the yellow bar time-frame, purple bars recommend vaccine if the patient falls within a high-risk category. High-risk categories are defined per vaccine, and I will provide more details about the vaccines of focus later in the presentation. The blue bars recommend vaccine administration based on clinical decision making by practitioners for individual patients, and the white areas provided no recommendation.As previously mentioned, the footnotes that accompany these schedules provide additional information about the recommendation and should be read along with the schedules for clinical decision making. While I will only be focusing on select vaccines due to time constraints, more information can be found on the CDC website where the schedules and footnotes are readily accessible.



Printed with permission from CDC. https://www.cdc.gov/vaccines/schedules/hcp/child-adolescent.html. Accessed March 5, 2017. 

Vaccines that Might be Indicated for Children and Adolescents 
Aged 18 Years or Younger Based on Medical Indications 

Presenter
Presentation Notes
This second chart for children and adolescents provides recommendations for children and adolescents based on medical indications rather than patient age. Along the top of the graph are listed medical indications that place patients at a higher risk for the disease for which the specific vaccines confer protection. Along the left, again, are the listed vaccines. If you look below the graph, the legend dictates the type of recommendation provided. The yellow bars, again, are vaccinations according to routine schedule for these indications and the purple bars are risk-factor specific. TThe yellow-dotted bars represent routinely recommended vaccines that may require additional dosing for high risk groups. The white bars provide no recommendation, the red bars are contraindicated vaccines for certain populations, and the orange bars are precautions again administering specific vaccines for specific patient populations.These two charts, along with the footnotes, can be used in conjunction to individual recommendations for pediatric patients. 



Printed with permission from CDC. https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed March 5, 2017. 

Recommended Immunization Schedules for Adults Aged 19 or 
Older by Age Groups – United States 2017 

Presenter
Presentation Notes
Similar to the children and adolescent recommendations, along the top of the chart are age categories, and along the left side are vaccine recommendations. The yellow bars represent routine vaccinations for adults who meet the age requirement, lack documentation of vaccination, or lack evidence of past infection. The purple bars provide recommendations based on indication, which, again, can be used in conjunction with corresponding footnotes. The white bars provide no recommendation.



Recommended Immunization Schedules for Adults Aged 19 or 
Older by Medical Condition and Other Indications– United 

States 2017 

Printed with permission from CDC. https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed March 5, 2017. 

Presenter
Presentation Notes
This chart for adults detailed recommendations based on indication. Medical conditions and other indications are listed along the top of the chart and can be paired with the recommended or contraindicated vaccines based on the categories. The yellow bars represent a routine recommendation for the listed conditions, and the purple bars are recommended for adults with additional medical conditions or indications. The red bars are contraindicated for certain patient populations, and the white bars have no recommendations to provide.



Immunization Schedules 
2017 Updates 

Presenter
Presentation Notes
These recommendations are updated annually. Before I begin speaking about specific vaccines and disease states, I will provide brief highlights about the 2017 updates.



Changes in the 2017 Immunization Schedules 

Influenza vaccination 
• Low effectiveness of the live attenuated vaccine (LAIV) 
• Revised recommendations for patients with egg allergy 

Human papillomavirus vaccination 
• If < 15 years, 2 doses; if ≥ 15 years, 3 doses 
• Males 22 to 26 years may be vaccinated 

Hepatitis B vaccination 
• Updated chronic liver disease condition recommendations 

Meningococcal vaccination 
• Human immunodeficiency virus (HIV) patients 
• Trumenba® 

Kim DK, et al. MMWR Morb Mortal Wkly Rep 2017;66:136-8. 

Presenter
Presentation Notes
The following vaccines have recommended changes in the 2017 schedules.First, the influenza vaccine was found not to be active against influenza A (H1N1) in the US during the past two seasons. Therefore, it is not recommended for use during the 2016-2017 influenza season. Additionally, the recommendation for patients with an egg allergy is based on the type of reaction following egg exposure. If the patient only had hives, he or she should receive the age-appropriate inactivated or recombinant vaccine. If the patient had a symptom other than hives, including angioedema, respiratory distress, lightheadedness, or recurrent emesis, he or she may receive the inactivated or recombinant vaccine but only in an inpatient or outpatient setting in which a healthcare provider can recognize and manage a potentially severe allergy.For the human papillomavirus vaccination, if adolescents receive the vaccine prior to age 15, 2 doses of the HPV vaccine at least 5 months apart are recommended, and if the adolescent receives the vaccine at or after age 15, 3 doses are recommended. Adult females through age 26 years and adult males through age 21 years who have not received any vaccine may be vaccinated at 0,1-2, and 6 months.For the Hepatitis B vaccination, the ACIP updated chronic liver disease conditions for which a hepatitis B vaccine series is recommended, including hepatitis C virus infection, cirrhosis, fatty liver disease, alcoholic liver disease, autoimmune hepatitis, and liver enzymes elevated greater than twice the upper limit of normal.The meningococcal vaccination has various changes in regards to HIV patients as well as additional guidance for one of the serogroup B meningococcal vaccines. I will discuss these updates in greater detail when I review the meningococcal vaccines. 



Focused Review 



Tetanus, Diphtheria, Pertussis Formulations 

 Pediatric diphtheria-tetanus toxoid (DT) 
 

 Adult tetanus-diphtheria (Td) 
 

 Tetanus, diphtheria toxoid and acellular pertussis  
• Pediatric: DTaP  
• Adult: Tdap (Boostrix® and Adacel®) 

 
 Other formulations: 

• DTaP-HepB-IPV 
• DTaP-IPV/Hib 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
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Pediatric formulations contain a similar amount of tetanus toxoid as adult Td but contain 3 to 4 times as much diphtheria toxoidChildren younger than 7 years of age should receive DTaP or pediatric DTPersons 7 years of age or older should receive the adult formulation even if they have not competed a series of DTaP or pediatric DT.



Tetanus 

 Caused by an exotoxin produced by Clostridium tetani 
• Gram-positive anaerobic rod 
• Usually enters the body through a wound 
• Interferes with release of neurotransmitters 

 
 Characterized by generalized rigidity and convulsive 

spasms of skeletal muscles 
• Usually involves the jaw and neck (“lockjaw”) 
• Acute and often fatal 
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Hamborsky J, et al. CDC. 2015;13:1-376. 



Tetanus Incidence 
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Hamborsky J, et al. CDC. 2015;13:1-376. 



Diphtheria 

 Caused by the bacterium Corynebacterium diphtheriae 
• Aerobic gram-positive bacillus 
• Only toxigenic strains can cause severe disease 

 
 Clinical features may involve any mucous membrane 

 
 Classified based on site of disease 

• Anterior nasal, pharyngeal and tonsillar, or laryngeal 
• Cutaneous 
• Ocular 
• Genital 
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Hamborsky J, et al. CDC. 2015;13:1-376. 



Diphtheria Incidence 
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Hamborsky J, et al. CDC. 2015;13:1-376. 



Pertussis 

 Caused by the bacterium Bordetella pertussis 
• Small, aerobic gram-negative rod 
• Primarily a toxin-mediated disease 
• Toxins cause inflammation of the respiratory tract, which 

interferes with clearing of pulmonary secretions 
 

 “Whooping cough” 
• Milder among adolescents and adults than in infants and 

young children 
• Secondary bacterial pneumonia 

IMMUNIZATIONS: WHO CALLS THE SHOTS? 30 

Hamborsky J, et al. CDC. 2015;13:1-376. 



Pertussis Incidence 
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Hamborsky J, et al. CDC. 2015;13:1-376. 



Tdap Vaccination Schedule 

 Primary series confers protective level 
• Four spaced doses for <12 months of age 
• Three spaced doses for ≥12 months of age 

 
 Routine tetanus boosters are recommended every 10 years 

 
 Unclean and/or major wounds require a tetanus booster if 

more than 5 years have elapsed since last dose 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

Presenter
Presentation Notes
Primary series – 4 in <7, 3 in >7Routine boosters needed every 10 years



Tdap Recommendations for Pregnant Women 

 Healthcare providers should implement a Tdap vaccination 
program for pregnant women 
 

 Administer Tdap during each pregnancy 
• Preferably between 27 and 36 weeks gestation 

o 2017 update: preference for vaccination earlier in 
this time period to maximize passive antibody 
transfer to the infant 

• If not during pregnancy, immediately postpartum 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 
 

Presenter
Presentation Notes
A dose of Tdap should be administered during each pregnancy, irrespective of the patient’s prior history of receiving TdapThis is due to the fact that antipertussis antibody levels substantially decrease during the first year after vaccincationTo maximize the maternal antibody response and passive antibody transfer to the infant, the optimal timing for administration is between 27 and 36 weeks gestation although Tdap may be given any time during pregnancyGeneral information• Adults who have not received tetanus and diphtheria toxoids andacellular pertussis vaccine (Tdap) or for whom pertussis vaccinationstatus is unknown should receive 1 dose of Tdap followed by atetanus and diphtheria toxoids (Td) booster every 10 years. Tdapshould be administered regardless of when a tetanus or diphtheriatoxoid-containing vaccine was last received.• Adults with an unknown or incomplete history of a 3-dose primaryseries with tetanus and diphtheria toxoid-containing vaccinesshould complete the primary series that includes 1 dose of Tdap.Unvaccinated adults should receive the first 2 doses at least 4 weeksapart and the third dose 6–12 months after the second dose.• Notes: Information on the use of Td or Tdap as tetanus prophylaxis inwound management is available at www.cdc.gov/mmwr/preview/mmwrhtml/rr5517a1.htm.Special populations• Pregnant women should receive 1 dose of Tdap during eachpregnancy, preferably during the early part of gestational weeks27–36, regardless of prior history of receiving Tdap.



Td/Tdap Contraindications & Precautions 

Contraindications 
 Severe allergic reaction after a previous dose or to a vaccine 

component 
 Pertussis-containing vaccines: encephalopathy within 7 days of 

administration of a previous dose 
 
Precautions 
 Moderate or severe acute illness +/- fever 
 Guillain-Barré syndrome (GBS) within 6 weeks of previous dose 
 Arthus-type hypersensitivity reactions after a previous dose 
 For pertussis-containing vaccines: progressive or unstable neurologic 

disorder, uncontrolled seizures, or progressive encephalopathy 
 DTaP only, if after receiving a previous dose: 

• Within 48 hours: temperature ≥ 105°F, collapse or shock-like 
state, or inconsolable crying lasting 3 or more hours  

• Within 3 days: seizure 

CDC. MMWR 2011;60(No. RR-2):40-1. 
Hamborsky J, et al. CDC. 2015;13:1-376. 
CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

Presenter
Presentation Notes
ContraindicationsSevere allergic reaction (i.e. anaphylaxis) after a previous dose or to a vaccine componentPertussis-containing vaccines: encephalopathy (i.e. coma, decreased level of consciousness, prolonged seizures) not attributable to another identifiable cause within 7 days of administration of a previous dose of DTP or DTaP (for DTaP); or of a previous dose of DTP, DTaP, or Tdap (for Tdap)PrecautionsModerate or severe acute illness +/- feverGuillain-Barré syndrome (GBS) within 6 weeks of previous dose of tetanus toxoid-containing vaccineHistory of Arthus-type hypersensitivity reactions after a previous dose of tetanus or diphtheria toxoid-containing vaccine (including MenACWY); defer vaccination until at least 10 years have elapsed since the last tetanus-toxoid containing vaccineFor pertussis-containing vaccines: progressive or unstable neurologic disorder (including infantile spasms for DTaP), uncontrolled seizures, or progressive encephalopathy until a treatment regimen has been established and the condition has stabilizedDTaP only:Temperature of 105°F or higher (40.5°C or higher) within 48 hours after vaccination with a previous dose of DTP/DTaPCollapse or shock-like state (i.e. hypotonic hyporesponsive episode) within 48 hours after receiving a previous dose of DTP/DTaPSeizure within 3 days after receiving a previous dose of DTP/DTaPPeristent, inconsolable crying lasting 3 or more hours within 48 hours after receiving a previous dose of DTP/DtaP
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CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 
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To summarize, the top table summarizes the 2017 DTaP and Tdap recommendations for children and adolescents aged 18 years or younger. Again, along the top of the table you can see the ages while the left side lists the vaccine type. The yellow boxes in the first row, next to DTaP show the schedule for children < 7 years of age with doses at 2 months, 4 months, 6 months, 15-18 months, and 4-6 years. The recommendations provide some flexibility as evidenced by the green bars that show the range of recommended ages for catch-up immunizations. The green bars do not extend beyond the 5th dose, and the CDC recommends that if the 4th dose was administered at age 4 years or older, the 5th dose is not necessary. The footnotes associated with the tables provide additional information about timing of vaccine administration. Of importance, the listed minimum age of administration is 6 weeks and the 4th dose may be administered as early as 12 months, provided at least 6 months have elapsed since the 3rd dose.



Patient Case 

 DV is a 2-month-old female who received her first dose of 
DTaP 5 days ago who now presents with encephalopathy. 
Which component of the vaccine is she contraindicated to 
receive in the future? 
 
a) Diphtheria-containing 

 
b) Tetanus-containing 

 
c) Pertussis-containing 
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Pneumococcal Disease 

 Caused by Steptococcus pneumoniae 
• Gram-positive, facultative anaerobic organism 
• Most are encapsulated 

 
 Major clinical syndromes 

• Pneumonia 
o Most common clinical presentation 

o Abrupt onset of fever and chills 

• Bacteremia 
• Meningitis 
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Hamborsky J, et al. CDC. 2015;13:1-376. 



Pneumococcal Vaccine Formulations 

 PCV13 
• Prevnar® 
• 13-valent pneumococcal conjugate vaccine 

 
 PPSV23 

• Pneumovax® 
• 23-valent polysaccharide vaccine 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
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Presentation Notes
PPSV23 composed of purified preparation of pneumococcal capsular polysaccharide – contains polysaccharide antigen from 23 types of pneumoccocal bacteria that cause 60-76% of invasive disease



Pneumococcal Vaccine Formulations 

PCV13 

• >90% effective against 
invasive diseases caused 
by vaccine serotypes in 
children 

• 75% effective against 
vaccine-type invasive 
disease in adults > 65 
years 

PPSV23 

• Not effective in children 
< 2 years 

• 60-70% effective against 
invasive disease 

• Less effective in 
preventing 
pneumococcal 
pneumonia 
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When both vaccines are indicated, PCV13 should be administered first



Effect of PCV13 in Children < 5 Years on 
Invasive Pneumococcal Disease 
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Moore MR, et al. Lancet Infect Dis 2015;15(3):301-9. 



Pneumococcal Vaccine Recommendations 

 Routine vaccination for aged 2 through 59 months 
 

 Patients aged 65 years or older 
• Single dose if no dose of PCV13 previously received 
• Space from PPSV23 by at least 1 year unless medical 

indication (8 weeks) 
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Children should receive a 4-dose series of PCV13 at ages 2, 4, 6, and 12-15 months of age and can receive catch-up doses up until 59 months. Healthy children 24 months through 59 months who are not completely vaccinated for their age should receive 1 dose of PCV13 during that time period. Adults who are immunocompetent and aged 65 years or older should receive a single dose of PCV13 followed by a dose of PPSV23 1 year later



Pneumococcal Vaccination for High-Risk: 
Children Aged 2 Through 5 Years 

Chronic heart 
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fluid leak 
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implant 

Sickle cell 
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Anatomic or 
functional 
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HIV infection Chronic renal 
failure 

Immuno-
suppressed 
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 Complete PCV13 series if incomplete schedule 
• 1 dose if 3 doses received 
• 2 doses (8 weeks apart) if < 3 doses received 

 
 Administer PPSV23 dose at least 8 weeks after the most 

recent dose of PCV13 

Presenter
Presentation Notes
Children aged 2 through 5 years are at high risk if they have any of the conditions highlighted in the boxes at the top of the slide. These include chronic heart disease, particularly cyanotic congenital heart disease and cardiac failure, chronic lung disease, including asthma if treated with high dose corticosteroids, diabetes, cerebrospinal fluid leak, cochlear implant, sickle cell disease and other hemoglobinopathies, anatomic or functional asplenia, HIV infection, chronic renal failure or nephrotic syndrome, and immunosuppressive treatment. This includes certain medications and radiation therapy for neoplasms, leukemias, lymphomas, and transplant as well as any congenital immunodeficiencies.These patients should receive the PCV13 series as well as a PPSV23 vaccination. If the routine PCV13 series is incomplete but 3 doses were received, 1 dose should be given. If less than 3 doses of PCV13 were given, the patient should receive 2 doses at least 8 weeks apart. After this has been completed, a PPSV23 dose should be given at least 8 weeks after completing the PCV13 series.



Pneumococcal Vaccination for High-Risk: 
Children Aged 6 Through 18 Years 

Cerebrospinal 
fluid leak 

Cochlear 
implant 
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functional 
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HIV infection Chronic renal 
failure 

Immuno-
suppressed 
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CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

PCV13 PPSV23 

✗ ✗ Administer 1 dose of PCV13 now and 1 dose of PPSV23 at 
least 8 weeks later 

✔ ✗ Administer 1 dose of PPSV23 at least 8 weeks after PCV13 

✗ ✔ Administer 1 dose of PCV13 at least 8 weeks after PPSV23 

Presenter
Presentation Notes
Children aged 6 through 18 years are at high risk if they have any of the conditions highlighted in the boxes at the top of the slide. These include cerebrospinal fluid leak, cochlear implant, sickle cell disease and other hemoglobinopathies, anatomic or functional asplenia, HIV infection, chronic renal failure or nephrotic syndrome, and immunosuppressive treatment. These patients should receive the PCV13 series as well as a PPSV23 vaccination. If neither have been give, administer the PCV13 dose first then the PPSV23 dose 8 weeks later. If only one of the two vaccines have been given, administer the other at least 8 weeks apart.



Pneumococcal Vaccination for High-Risk: 
Children Aged 6 Through 18 Years 

Chronic heart 
disease 

Chronic lung 
disease 

Diabetes 
mellitus 

Chronic liver 
disease 
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CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

Administer 1 dose of PPSV23 

Sickle cell 
disease 

Anatomic or 
functional 
asplenia 

HIV infection/ 
Immuno-

suppressed 

Chronic renal 
failure 

Administer single revaccination of PPSV23 at least 5 years after 
the first dose 

Presenter
Presentation Notes
For children aged 6 to 18 years with chronic heart disease, chronic lung disease, diabetes, or chronic liver disease, administer one dose of PPSV23. A single revaccination of PPSV23 should be administered 5 years after the first dose in patients with sickle cell disease or other hemoglobinopathies, anatomic or functional asplenia, congenital or acquired immunodeficiences, HIV infection or other immunosuppressing conditions, and chronic renal failure or nephrotic syndrome



Pneumococcal Vaccination for High-Risk:  
Adults Aged 19 Through 64 Years 
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 Special populations 
• Chronic heart disease (excluding hypertension) 
• Chronic lung disease 
• Chronic liver disease 
• Alcoholism 
• Diabetes 
• Cigarette smokers 

 
 Recommendations 

• Single dose of PPSV23 
• Dose of PCV13 at 65 years or older 
• Revaccinate with PPSV23 at least 1 year after PCV13 dose 

CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

Presenter
Presentation Notes
Adults aged 19 through 64 years with chronic heart disease, such as heart failure, chronic lung disease, including COPD and asthma, chronic liver disease, alcoholism, diabetes, or cigarette smokers should receive a dose of PPSV23 followed by a dose of PCV13 at 65 years or older followed by a dose of PPSV23 at least 1 year after the dose of PCV13 and at least 5 years after the initial PPSV23 dose



Pneumococcal Vaccination for High-Risk:  
Adults Aged 19 Years or Older 

Immunocompromising conditions or anatomical/functional asplenia: 
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Cerebrospinal fluid leak or cochlear implant: 

PCV13 PPSV23 PPSV23 PPSV23 8 weeks 5 years 65 years 

PCV13 PPSV23 PPSV23 8 weeks 65 years 

Presenter
Presentation Notes
Pneumococcal vaccines should be given at least 2 weeks before immunosuppressive therapy or an elective splenectomy, and as soon as possible to adults who are diagnosed with HIV.For those patients with these conditions, a dose of PCV13 should be given followed by a dose of PPSV23 at least 8 weeks later, followed by a second dose of PPSV23 at least 5 years after the first dose. If this second dose was given before the age of 65, a 3rd dose should be administered at 65 years or older and at least 5 years after the 2nd dose.For patients with a cerebrospinal fluid leak or cochlear implant, a dose of PCV13 should be given followed by a dose of PPSV23 at least 8 weeks later. If this dose was give before the age of 65 years, another dose of PPSV23 should be administered at 65 years or older and at least 5 years after the last PPSV23 dose. 



PCV13/PPSV23 Contraindications & Precautions 

 Contraindications 
• Severe allergic reaction after a previous dose or to a 

vaccine component 
 

 Precautions 
• Moderate or severe acute illness +/- fever 

CDC. MMWR 2011;60(No. RR-2):40-1. 
Hamborsky J, et al. CDC. 2015;13:1-376. 
CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

Presenter
Presentation Notes
ContraindicationsSevere allergic reaction (i.e. anaphylaxis) after a previous dose or to a vaccine componentPrecautionsModerate or severe acute illness +/- fever



Patient Case 

 EF is a 6-year-old male who presents for a pneumococcal 
vaccine who has sickle cell disease. He has never before 
received a pneumococcal vaccine. What would you 
recommend as a proposed schedule for EF? 
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Space 8 
weeks 

Space 5 
years 
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Meningococcal Disease 

 Caused by the bacterium Neisseria meningitidis 
• Aerobic, gram-negative diplococcus 
• Nearly all invasive diseases caused by serogroups A, B, 

C, W, and Y 
 

 Meningococcal meningitis 
• Most common presentation of invasive disease as a 

result from hematogenous dissemination 
• Fever, headache, and stiff neck 

 
 Case fatality of meningococcal disease: 10 to 15% 
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Presenter
Presentation Notes
Even with appropriate antibiotic therapy



Meningococcal Disease Incidence 
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Meningococcal Vaccine Formulations 

 MPSV4: meningococcal polysaccharide vaccine 
• Quadrivalent polysaccharide vaccine (A, C, W, Y) 
• Menomune® 
• Poor response in children aged < 2 years 

 
 MenACWY: meningococcal conjugate vaccine 

• Menactra® 
• Menveo® 
• MenHibrix® 

 
 MenB: mengingococcal group B vaccine 

• Trumenba® 
• Bexsero® 
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Meningococcal Vaccination Indications 
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Hamborsky J, et al. CDC. 2015;13:1-376. 
Kim DK, et al. MMWR Morb Mortal Wkly Rep 2017;66:136-8. 

•Anatomical or 
functional asplenia 

•Persistent 
complement 
deficiencies 
(including persons 
taking eculizumab) 

•Microbiologists 
who are routinely 
exposed to isolate 
of N. meningitidis 

• Routine for 11-12 
and 16 years 

• HIV infection 
• Risk due to 

outbreak or travel 
• First-year college 

students 

• Risk due to 
outbreak 

MenACWY MenB  

Presenter
Presentation Notes
Some patients are indicated to receive serogroups A, C, W, and Y meningococcal vaccine, some serogroup B meningococcal vaccine, and some are indicated to receive both vaccinations. The serogroups A, C, W, and Y vaccine, listed in the purple circle, is indicated routinely in pediatric patients at ages 11-12 and 16 years, and patients with an HIV infection should receive a 2-dose series at least every 5 years. Those traveling to countries with hyperendemic or epidemic meningococcal disease, military recruits, and first-year college students 21 years and younger who live in residence halls should receive 1 dose. For adults 56 years or older who have not previously received serogroups A, C, W, and Y meningococcal vaccine and need only 1 dose, the polysaccharide formulation is preferred. For adults who previously received the vaccine or need multiple doses, the conjugate vaccine is preferred.As displayed in the right side of the Venn Diagram, patients are indicated to only receive the serogroup B series if there exists risk of an outbreak attributable to serogroup B. Of note, the meningococcal B vaccines are not interchangeable, so the same vaccine should be used for all doses to complete the series Patients are indicated to receive both vaccines if they fall in the overlapping portion of the Venn Diagram. This included patients with anatomical or functional asplenia, including those with sickle cell disease, patients with persistent complement deficiencies, including persons taking eculizumab, and microbiologists who are routinely exposed to isolates of Neusseria meningitidis



Meningococcal Vaccination 2017 Updates 

Adults with HIV infection 
• Recommended to receive 2-dose primary series of MenACWY 

Trumenba® 
• 2-dose series at 0 and 6 months for healthy adolescents and 

young adults not at increased risk for meningococcal disease 
• 3-dose series at 0, 2, and 6 months 

• Adults at increased risk for meningococcal diseases 
• Adults vaccinated during serogroup B meningococcal disease 

outbreaks 
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Presenter
Presentation Notes
As promised in the beginning of this presentation, I will now highlight the 2017 updates to meningococcal vaccination recommendations. The first involves patients with HIV patients and recommends that this population receive a 2-dose primary series of MenACWY at least 2 months apart with a revaccination of the series every 5 years, as I previously mentioned. This population is not recommended to received the serogroup B vaccine because most meningococcal disease in HIV patients is caused by serogroups C, W, and Y. The second recommendation updates dosing guidance for Trumenba, one of the serogroup B meningococcal vaccines. Previously, this vaccine was recommended as a 3-dose series at 0, 2, and 6 months, which is consistent with the original vaccine licensure. Now,  a 2-dose series is recommended for healthy adolescents and young adults not at increased risk for meningococcal disease. The 3-dose series is still recommended for adults at increased risk and those vaccinate during disease outbreaks. The other serogroup B meningococcal vaccine, Bexsero, does not have any updates. This vaccine remains a 2-dose series administered at least 1 month apart. Although one vaccine was updated, there is no recommended preference of one vaccine over another.s



Review of Asplenic Patients 

 Trumenba® or Bexsero® should be administered  
 

 Menveo® or Menactra® should be administered  
• Booster every 5 years 
• Menactra® cannot be coadministered with Prevnar® 

 
 Asplenic patients also requir: 

• Pneumococcal vaccinations 
• Haemophilus influenzae type b (Hib) vaccination 
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Meningococcal Contraindications & Precautions 

 Contraindications 
• Severe allergic reaction after a previous dose or to a 

vaccine component 
 

 Precautions 
• Moderate or severe acute illness +/- fever 

CDC. MMWR 2011;60(No. RR-2):40-1. 
Hamborsky J, et al. CDC. 2015;13:1-376. 
CDC. Cdcgov. 2017. Available at: https://www.cdc.gov/vaccines/schedules/hcp/adult.html. Accessed May 11, 2017. 

Presenter
Presentation Notes
ContraindicationsSevere allergic reaction (i.e. anaphylaxis) after a previous dose or to a vaccine componentPrecautionsModerate or severe acute illness +/- fever
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Patient Case 

 TY is a 22-year-old asplenic male who presents to your 
clinic 8 weeks after receiving his first dose of Menactra® for 
his second dose. He has not yet received any other 
vaccines. Which of the following is he indicated to receive 
AND can be administered at this visit with the second dose 
of Menactra®? 
a) Influenza vaccine 
b) Prevnar® 
c)  Haemophilus influenzae type b (Hib) vaccine 
d) A &C 
e) All of the above 
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Presenter
Presentation Notes
2Menactra® 0.5 mL IM may be used in place of Menveo®, BUT should NOT be coadministered with Prevnar 13®. If both are needed, give Prevnar 13® first, and administer Menactra® 4 weeks after Prevnar 13® dose. 	



Resources for Caregivers and 
Healthcare Personnel 
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Summary 

 Vaccine administration rates can greatly impact individual 
patients as well as society as a whole 
 

 Utilizing immunization schedules facilitates identification of 
high-risk groups and timing of vaccines 
 

 Familiarity with precautions and contraindication of vaccines 
can assist in screening patients for eligibility 
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