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** But, as an infectious diseases provider, I AM PRO-VACCINE



Learning Goals & Objectives

• Identify issues leading to lower rates of uptake of the ACIP/AAP/AAFP 
recommended vaccines of childhood

• Review recent epidemiology of measles, mumps, rubella, chickenpox, and polio

• Review the current epidemiology of hepatitis A and hepatitis B

• Review vaccine recommendations



Our competition



Resistance to Vaccination

Mom brings her 12-month old healthy child to clinic for routine visit. Mom 

does not want child vaccinated due to concern of possible link between 

MMR vaccine and autism. What do you advise? 



Original Publication Linking MMR to Autism
• Small case series (eight children) 

with no controls published in 1998 
reported on children who 
developed autism within one 
month of measles vaccine.

• Proposed that measles vaccine 
travels to intestine, damages 
intestine, and brain-damaging 
proteins enter bloodstream.

• Over ensuing decade, 
epidemiological studies 
consistently found no evidence of 
a link between MMR vaccine and 
autism. (Madsen et al., NEJM 2002; 347: 
1477) 

• Paper retracted 12 years later.



MMR and Autism

• Strong scientific evidence that MMR vaccine does not cause autism (Danish 
cohort study, > 2,000,000 person-years, Madsen et al., NEJM 2002; 347: 1477)

• Timing of vaccination in relation to timing of the occurrence of the event

• MMR: True vaccine risk — encephalitis or severe allergic reaction 1 in 
1,000,000



Misconceptions About Vaccines

• Many reasons for fear or opposition to vaccination: 
• religious/philosophical objections

• government interference 

• safety/efficacy concerns

• not concerned about the disease itself

• As a practitioner, listen and try to understand concerns, fears, beliefs

• Provide accurate information to our patients and their parents

• www.cdc.gov/nip



COVID Vaccination and Decreased Uptake



MEASLES

• Worldwide 20 million cases annually

• 440 deaths per day, 17 deaths per hour

• Declared eliminated from US in 2000

• Most cases now imported or linked in outbreaks

• More than 90% of people who are not 

immunized will get measles if they are exposed 

to the virus

“Vaccine preventable 
diseases have been 
virtually eliminated 
in the US, so there is 
no need for my child 
to be vaccinated.”



Measles: Impact of Vaccine

Adverse reaction Natural infection 
per 100,000

Vaccine-related 
per 100,000

Encephalitis 50-400 0.1

Pneumonia 3,800-7,300 None

Convulsions 500-1,000 0.02-190

Death 10-10,000 0.02-0.3



Measles: Epidemiology and Recent Outbreaks



Case

52 year old man presents with acute onset headache, nausea, vomiting, 
fever and muscle pain. He develops LE weakness with absent reflexes. 
Sensory exam normal.



August 2022



Poliomyelitis

• Polio virus – human enterovirus caused RNA virus

• Disease of acute poliomyelitis can be caused by wild type virus or from oral 
polio vaccine virus



Poliomyelitis



Poliomyelitis: Clinical Manifestations

• Most are asymptomatic and mildly symptomatic

Severe disease very rare

• Acute flaccid weakness due to anterior horn cell injury

• Can be associated with symptoms of meningitis

• Weakness can progress 



Polio



Herpes Zoster

• Estimated 1 million cases of herpes zoster per year in the US

• Incidence varies by age but higher in older age groups

• 10-18% with HZ develop post herpetic neuralgia



Zoster Vaccine Recommendations

• Healthy adults > 50 years

• Regardless of prior h/o HZ

• No need to wait any specific period of time after HZ to give RZV (just not during acute 

episode)

• 2 doses, 2-6 months apart



Zoster Vaccine Recommendations in 
Immunocompromised Hosts

• RZV recommended for all IC 

adults age > 18 years

• 2 doses 8 weeks apart

Efficacy of RZV in Preventing Incident 
Herpes Zoster in Patients Who Had 

Undergone HSCT 



Question

A 40 year-old software engineer presents to establish care. She has no medical 

problems. She is in a mutually monogamous relationship with a cis-male 

partner. She denies any upcoming foreign travel. She reports she has not 

received Hep B vaccine in the past. Which of the following is most accurate 

regarding Hep B vaccination?

A. She should start the series today

B. She should only receive if she has risk factors for Hep B

C. Hep B vaccine is not recommended in individuals her age



Trends in Hepatitis B in the US



Current Hepatitis B Vaccine Recommendations

• All infants

• All persons < 19 years

• All adults 19-59 years

• Adults > 60 years with risk factors for Hep B 

• Adults > 60 without known risk factors may receive vaccine



Hepatitis B Vaccines

• 3 dose series of Engerix or Recombivax

• 2 dose series of Heplisav-B

• 3 dose series Twinrix (combination Hep A and Hep B vaccine)



Heplisav-B

• Recombinant, adjuvanted

• Only approved for adults 18 and older

• Vaccine contains Hep B sAg + adjuvant that targets TLR-9 to enhance immune response

• 3 phase III clinical trials leading to FDA approval showed non inferiority
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Question

A 50 year old man living homeless is notified by public health that 2 people 
living in his tent community were diagnosed with hepatitis A in the last week. 
He does not know if he has been vaccinated but he is not in routine medical 
care. He denies any symptoms.  Which of the following is most appropriate:

A. He does not need vaccine as he is asymptomatic

B. He should receive Hep A vaccine as soon as possible

C. He should receive combination Hep A and Hep B vaccine as he is likely non-
immune to both



Hepatitis A: Epidemiology



Hepatitis A Vaccines

• Universal vaccination for children since 2006 (between 12-23 months)

• 3 formulations of vaccine available – Havrix, Vaqta, and Twinrix

• 2 doses vs 3 doses (with hepatitis B vaccine)

• Duration of protection is unknown but felt to be lifelong

• No need to check antibody titers after vaccination, except in immunocompromised 
individuals and those with HIV

• No correlate of immunity



Hepatitis A Vaccination in Adults

• Travelers
• Men who have sex with men
• Persons who use illicit drugs
• Persons who work with non human primates
• Persons who anticipate close contact with an international adoptee from an 
endemic area
• Persons with chronic liver disease
• Post-exposure prophylaxis for healthy persons
• Persons living homeless



Hepatitis A: Post-Exposure Prophylaxis

• No PEP needed if healthy and previously vaccinated

• PEP should be given immediately (within 14 days of exposure)

• No data available for combination HepA/HepB vaccine for PEP in HAV 
outbreak setting (contains only half the Hep A antigen compared to HAV 
vaccine – so not recommended after exposure)

• If non-immune, should complete 2-dose vaccine series (2nd dose at least 6 
months after 1st dose)

• Immune globulin + vaccine (at separate sites) for immunocompromised and 
those with chronic liver disease

• For infants < 12 months, immune globulin only ASAP (within 2 weeks)
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Question

3 college students living in the same dorm are diagnosed with meningococcal meningitis, 
serotype B. The resident advisor who lives on the same floor and had been in close contact 
with one of the students presents for care to the student health clinic. She is asymptomatic 
and was already treated with rifampin for chemoprophylaxis when the first case was 
diagnosed. Public health has recommended vaccine to control the outbreak. She notes the 
received quadrivalent meningococcal vaccine 2 years ago. Which of the following is most 
appropriate?

A. Start meningococcal B vaccine series today

B. Give a booster dose of quadrivalent vaccine today

C. No additional doses of vaccine needed



Meningococcal Vaccines

Quadrivalent: Serogroups A, C, Y, W-135

•Menactra (MenACWY-D)
- Conjugate vaccine
- Approved for ages 9 months to 55 years

•Menveo (MenACWY-CRM)
- Conjugate vaccine
- Approved for ages 2 to 55 years

•MenQuadFi (MenACWY-TT)
- Polysaccharide tetanus toxoid conjugate vaccine
- Approved for ages 2 to 55 years



Meningococcal Vaccines

Monovalent B Vaccines

• MenB-4C (Bexsero)
- Recombinant vaccine
- For ages 10 to 25 years
- 2 dose series ≥1 month apart

• MenB-FHbp (Trumenba)
- Recombinant vaccine
- For ages 10 to 25 years
- Healthy adolescents and young adults: 2 doses at 0, 6 months
- Adults at risk for meningococcal disease: 3 doses at 0, 1-2, 6 months
- Vaccinated during serogroup B meningococcal disease outbreaks: 3 doses at 0, 1-
2, 6 months



Meningococcal Group B Vaccine Indications

Recommended for people 16-23 years of age at increased risk, preferred age 

16-18:

• Meningococcal B outbreak 

• Asplenia

• Complement deficiency

• On eculizumab (Soliris)

• Microbiologist with potential exposure to Neisseria meningitidis

Same vaccine should be used for all doses
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Meningococcal Pentavalent Vaccine

Stay tuned …



Question

3 college students living in the same dorm are diagnosed with meningococcal 
meningitis, serotype B. The resident advisor who lives on the same floor and had 
been in close contact with one of the students presents for care to the student 
health clinic. She is asymptomatic and was already treated with rifampin for 
chemoprophylaxis when the first case was diagnosed. Public health has 
recommended vaccine to control the outbreak. She notes the received quadrivalent 
meningococcal vaccine 2 years ago. Which of the following is most appropriate?

A. Start meningococcal B vaccine series today

B. Give a booster dose of quadrivalent vaccine today

C. No additional doses of vaccine needed



Case

A 37 year-old cis-male presents to establish care. He smokes 0.5 ppd of 
cigarettes for the past 20 years. He denies any other medical issues. He notes 
that he received all of his childhood immunizations and has been vaccinated 
yearly for influenza and is up to date for COVID-19 vaccine. He has not 
received pneumococcal vaccination. Which of the following is most accurate?

A. He does not need pneumococcal vaccination as he is under 65

B. He needs a PCV20 alone

C. He needs a PCV20 followed 1 year later by a PPSV23

D. He needs a PCV15 followed by PPSV23 1 year later and again in 5 years



Pneumococcal Disease Mortality



Pneumococcal Vaccine in Adults: 
Who Needs It?

• Persons > 65 years of age

• Persons age 19-64 with:
• Chronic lung disease (asthma or COPD)
• Chronic heart disease (except HTN)
• Chronic liver disease
• CSF leak
• Smokers
• Diabetes
• Alcoholism
• Functional or anatomic asplenia
• Immunocompromising conditions





New Recommendations: Pneumococcal 
Vaccine



New Recommendations: Pneumococcal 
Vaccine



Pneumococcal Vaccine: Resources

• https://www.cdc.gov/vaccines/vpd/pneumo/hcp/who-when-to-vaccinate.html#adults-
over-65



Respiratory Syncytial Virus (RSV)

• One of the most common causes of illness

• Most common cause of hospitalization in infants

• Adults typically have mild or no symptoms but people 60+ at higher risk for 
lower respiratory disease

• RSV season starts in the fall and peaks in the winter typically



RSV Risk Factors for Severe Disease



RSV Vaccines

• 2 FDA approved vaccines

• RSVPreF3 (Arexvy, GSK)

• RSVPreF (Abrysvo, Pfizer)



RSV Vaccines



RSV Vaccines



RSV Vaccine Recommendation 2023-2024

• Adults age > 60 years MAY receive a single dose of RSV vaccine using shared 
decision-making

• If given, vaccinate before onset of RSV season ideally

• Ok to give with other vaccines (no data however)



Summary Points

• Counsel patients regarding importance of vaccination

• Provide evidence and discuss protection of others in community

• Infectious disease outbreaks of vaccine preventable diseases still occurring (ie 
measles, hepatitis A)

• Some vaccines may be used in outbreak or exposure situations (ie hepatitis A, 
meningococcal)

• To be able to do shared decision making with patients, you must know about the 
risks of disease and the potential benefits of vaccine
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