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Objectives 

ÅCompare and contrast pneumococcal vaccines
ÅList 3 at lease vaccines that could protect against 

potential epidemics
ÅChoose recommended vaccines for a patient based on age and 

conditions

In Defense of Vaccines
Compare the risks and benefits of COVID Vaccines
Choose appropriate Influenza vaccines based on age
List indications for MMR Vaccine



COVID Vaccines



 25/26 Season COVID Vaccine 
Ex August/ September 2025

EVERYONE vs High Risk 
Six Months/older

Over 65 and High-Risk repeat in 6  Months

High risk due to 
medical conditions



Vaccine Recommendations

Benefits
Protection Against
 Illness
 ER Visits
 Hospitalizations
 MISc
 Death 
 Long COVID

Risks
Adverse Reactions
     Anaphylaxis
     Thrombosis
     Myocarditis
      Death



ÑƽŸШљŔŰĬĲƓĲŰĬĲŰƣњШĦŸůůŔƣƣĲĲƚ
Vaccines and Related 
Biologics Products 
Advisory Committee 
(VRBPAC) 

Advisory Committee 
on Immunization 
Practices (ACIP)

Safety, effectiveness and 
appropriate use of vaccines

Licenses 

Advice on use of vaccines in civilian population
Prioritize populations
Rarely give brand preference recommendation

Recommends



Å17 Voting Members
ÅLiaisons from Medical Groups  (AAFP, AAP,ACP etc.)
ÅNo financial interest with industry
ÅConsultation with industry experts
ÅWorkgroups 
ÅGRADE criteria for decision making

ÅFinal recommendations approved
by the Director of the CDC

Advisory Committee on Immunizations Practices
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 25/26 Season COVID Vaccine 
Ex August/ September 2025

EVERYONE 
Six Months/older

Over 65 and High-Risk repeat in 6  Months

High risk

High Risk



 25/26 Season COVID Vaccine 
Ex August/ September 2025

Over 65 and High-Risk repeat in 6  Months

?

S
S S

S

YES



General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ERs not overwhelmed 
by COVID

Favors Universal



https://covid.cdc.gov/covid -data-
tracker/#trends_weeklydeaths_select_00

>1.0 per 
100,000
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https://covid.cdc.gov/covid -data-tracker/index.html#maps_percent-covid-ed
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July 2025
0.7/100,000

https://covid.
cdc.gov/covi
d-data-
tracker/#covi
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hospitalizati
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General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed 
by COVID
Some people are immune due to 
COVID infection or vaccines

Favors Universal



2022 Study of donner blood

96.4% had SARS-CoV-2 antibodies from previous infection 

or vaccination

 22.6% from infection alone

 26.1% from vaccination alone

 47.7% had hybrid immunity. 

Jones MMWR 2023



General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed 
by COVID
Some people are immune due to 
COVID infection or many 
vaccines
People are not getting 
vaccinated 

Favors Universal



COVID Vaccine Coverage Adults 18 and older  

April 
2025 
23%

https://www.cdc.gov/covidvaxview/weekly-dashboard/adult-vaccination-coverage.html



General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated 
There are adverse reactions with 
COVID Vaccines

Favors Universal



Anaphylaxis 

Anaphylaxis occurs at a rate of approximately 5 cases per 
million vaccine doses administered.
https://www.cdc.gov/vaccine -safety/vaccines/covid-19.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-
ncov%2Fvaccines%2Fsafety%2Fadverse-events.html

COVID Vaccines are the most extensively monitored vaccines in 
US/World history

Gee et al Vaccines 2024

https://www.ndsu.edu/centers/immunize
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General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated 
There are adverse reactions with 
COVID Vaccines

Favors Universal
Rates vary and can go up
 Look at cumulative rates
New variants could be more 
infectious



https://www.nytimes.com/interactive/2021/us/covid -cases.html



https://covid.cdc.gov/covid -
data-tracker/#covidnet-
hospitalization-network

Age Incidence of 
COVID 
Hospitalizations 
Per 100,000

Cumulative  
Incidence 
Per 100,000

All 0.7 78.6
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General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated 
There are adverse reactions with 
COVID Vaccines

Favors Universal
Rates vary and can go up
Look at cumulative rates
New variants could be more 
infectious



Summer 
2023

Fall 
2023

Winter 
2024

Summer
  2024

COVID Variants 

Fall
  2024

https://covid.cdc.gov/covid -data-tracker/#variant-summary

Winter   
2024

Summer 2025
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General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed 
by COVID
Some people are immune due to 
COVID infection or many 
vaccines
People are not getting 
vaccinated 

Favors Universal
Rates vary and can go up
Look at cumulative rates
New variants could be more 
infectious
Immunity is temporary



Antibody estimated half-life 

Spike-binding IgG antibodies  140 to 364 days
IgA spike-binding antibodies 300 days

Suthar Semin Immunol 2024 



Ma  MMWR 2023



General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
Look at cumulative rates
New variants could be more 
infectious
Immunity is temporary
Extensive monitoring only 
anaphylaxis and myocarditis 
identified 
Up to 75% of people have a risk 
factor for adverse outcome with 
COVID



ACIP April 2025



General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects
There are antiviral medications 

Favors Universal
Rates vary and can go up
Look at cumulative rates
New variants could be more 
infectious
Immunity is temporary
Extensive monitoring only anaphylaxis 
and myocarditis identified 
Up to 75% of people have a risk factor 
for adverse outcome with COVID
Vaccines and antivirals are additive 
for protection



post-acute inpatient mortality post-acute rehospitalization

Wang Emerg Microbes 2024



General 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects
There are antivirals medications 

Favors Universal
Rates vary and can go up
Look at cumulative rates
New variants could be more 
infectious
Immunity is temporary
Extensive monitoring only anaphylaxis 
and myocarditis identified 
Up to 75% of people have a risk factor 
for adverse outcome with COVID
Vaccines and antivirals are additive 
for protection



Children 

Favors High Risk only
Rates of COVID low
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
Look at cumulative rates
Many children still get very ill
New variants could be more 
infectious
Immunity is temporary
Rates of COVID in >6m higher than 
other age groups
Vaccinating children protects 
adults



0-17 years 

July 2025   0.2/ 100,000

https://covid.cdc.
gov/covid-data-
tracker/#covidnet-
hospitalization-
network

Age Incidence of 
COVID 
Hospitalizations 
Per 100,000

Cumulative  
Incidence 
Per 100,000

All 0.7 78.6

0-17 Years 0.2 15.5
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Children 

Favors High Risk only
Rates of COVID low
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
Look at cumulative rates
Many children still get very ill
New variants could be more 
infectious
Immunity is temporary
Rates of COVID in >6m higher than 
other age groups
Vaccinating children protects 
adults



ACIP April 2025



0-6 months
 July 2025 Age Incidence of 

COVID 
Hospitalizations 
Per 100,000

Cumulative  
Incidence 
Per 100,000

All 0.7 78.6

0-17 Years 0.2 15.5

0-6 Months 1.6 163.4



Children 

Favors High Risk only
Rates of COVID low
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
Look at cumulative rates
Many children still get very ill
New variants could be more 
infectious
Immunity is temporary
Rates of COVID in >6m higher than 
other age groups
Vaccinating children protects 
adults



ACIP April 2025



Overall, 4% of children and 10-26% of adults 

developed long-COVIDé



Children 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed 
by COVID
Some people are immune due to 
COVID infection or many 
vaccines
People are not getting 
vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
New variants could be more 
infectious
Immunity is temporary
Post vaccine myocarditis 
decreasing 
Post vaccine myocarditis better 
outcome than post COVID



ACIP April 2024



Semenzato JAMA 2024



0

0.2

0.4

0.6

0.8

1

1.2

1.4

Post Vaccine Post Covid Conventional

Outcome of Myocarditis

Rehosp CV Event Hosp Failure Composit 1 Composit 2



Children 

Favors High Risk only
Rates of COVID low
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
Look at cumulative rates
Many children still get very ill
New variants could be more 
infectious
Immunity is temporary
Rates of COVID in >6m high
COVID 19 can cause myocarditis
Vaccinating children protects 
adults



Pneumococcal Incidence for those 65 years 
and up 1997-2013  in the US 

25

30

35

40

45

50

55

60

65

70

97 98 99 0 1 2 3 4 5 6 7 8 9 10 11 12 13

Incidence per 100,000

Incidence per
100,000

PCV 7 was 
recommended for 
children  in 1998

The incidence 
of IPD disease 
in 65+ went 

PCV 13 
given to 
children

data from : ABCS /CDC

PPSV23 immunization uptake 50-70% 

Year

50-70%  received PPSV23 
during this time 



Children 

Favors High Risk only
Rates of COVID decreasing
Hospitals/ER not overwhelmed by 
COVID
Some people are immune due to 
COVID infection or many vaccines
People are not getting vaccinated
Vaccine have adverse effects 

Favors Universal
Rates vary and can go up
New variants could be more 
infectious
Immunity is temporary
Post vaccine myocarditis 
decreasing 
Post vaccine myocarditis better 
outcome than post COVID
Vaccinating Children protects 
adults 



Antigen 
Presenting 
Cell

T Helper 
Cells

B Cells
Plasma 
Cells

Antibodies surround 
Pathogen

Killer T Cells Active Killer 
T Cells

Adaptive Immunity 

Plotkin et al Vaccine (textbook)

Virus with 
proteins



Memory 
Plasma 
Cells

Memory B Cells

Active Killer T Cells

Memory T 
Helper Cells

Second infection 

or infection after 

immunization

Plotkin et al Vaccine (textbook)



Memory 
Plasma 
Cells

Memory B Cells

Active Killer T Cells

Memory T 
Helper Cells

Infection with different strain

Plotkin et al Vaccine (textbook)

Example Dengue 
Vaccine



Chalkias JID 2025





Children 
Favors High Risk only
Rates of COVID low
Hospitals/ER not overwhelmed by COVID
Some children are immune due to COVID infection 
or many vaccines
MISc rates are lower
Long COVID Less common in children
Myocarditis with vaccines
Risk of Original Antigenic Sin

Favors Universal
Rates vary and can go up
Look at cumulative rates
Many children still get very ill
New variants could be more infectious
Immunity is temporary
Rates of COVID in >6m higher than other age 
groups
Post vaccine myocarditis decreasing 
Post vaccine myocarditis better outcome than 
post COVID
COVID 19 can cause a more serious myocarditis

Vaccinating children protects adults





Pregnancy

Favors High Risk only
Rates of COVID decreasing
Vertical Transmission Rare
Lack of recent data on 
pregnancy outcomes

Favors Universal
Adverse outcomes with COVID 
Infection



Increased risk of COVID during pregnancy
2020-2021

Preeclampsia Preterm Stillbirth

Jameson Am J Obstet Gynecol 2021
Packer Cln OBGYN 2024
Wei CMAJ 2021



Pregnancy

Favors High Risk only
Rates of COVID decreasing
Vertical Transmission Rare
Lack of recent data on 
pregnancy outcomes

Favors Universal
Adverse outcomes with COVID 
Infection

Rates in under 6-months high



0-6 months
 July 2025 Age Incidence of 

COVID 
Hospitalizations 
Per 100,000

Cumulative  
Incidence 
Per 100,000

All 0.7 78.6

0-17 Years 0.2 15.5

0-6 Months 1.6 163.4



Havers MMWR September 
2024 

Weekly COVID-19æassociated hospitalization rates (3 -week moving 
average) October 1, 2022 æApril 30, 2024



Havers MMWR September 2024 



Pregnancy

Favors High Risk only
Rates of COVID decreasing
Vertical Transmission Rare
Lack of recent data on 
pregnancy outcomes
Vaccines might  have adverse 
effects

Favors Universal
Adverse outcomes with COVID 
Infection

Rates in under 6-months high

No Evidence of safety issues with 
vaccine during pregnancy



Ciapponi Drug Safety 2024

Metanalysis 



It is very clear that COVID-19 infection during pregnancy can be 
catastrophic and lead to major disability, and it can cause 
devastating consequences for families. The COVID-19 vaccine is 
safe during pregnancy, and vaccination can protect our patients 
and their infants after birth.



Goal

Convince patient to get vaccinated
Make sure patient has correct 
information on which to base decisions 
about vaccines.

Correct 
information for 
decisions

GOAL

Convince 
people to 
get 
vaccines



 25/26 Season COVID Vaccine 
Ex August/ September 2025

EVERYONE 
Six Months/older

Over 65 and High-Risk repeat in 6  Months

High risk

?

S
S S

S

YES



COVID-19 Vaccines 2025-2026 Formulations

иШÉƓŔťĲƻċǂҀШ~ŸĬĲƖŰċШůÅ  Ш9§éf?-19 vaccine
ÅmNEXTSpike ®  mRNA 1283 тencodes the receptor-binding 

protein 

 
иШ9§~fÅ  ÑòҀШÂŉŔǍĲƖШBioTech mRNA COVID-19 vaccine

и Öé ñ9§éf?ШҀШNovavax adjuvanted COVID-19 vaccine

https://www.fda.gov/emergency-preparedness-and-
response/coronavirus-disease-2019-covid-19/covid-19-vaccines

Chalkias  JID 2025 
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Flu Vaccines



Thimerosal

ÅThimerosal contains <25 mcg ethyl mercury
ÅUsed in multidose vials of influenza vaccine
ÅNot in single-does, prefilled syringes
Banded by 2025 ACIP



Influenza
Every on age 6 months or older once a year

Intra-nasal Standard dose Extra strong

Ages 2 t0 49 
years

Ages 6m 
and up

Ages 65 up

Intra nasal

Standard dose

Extra strong

6 months

2 Years Up to 49 years not pregnant or 
immunocompromise

65 years

Adjuvanted
High dose
Recombinant 



Intranasal Flu

ÅAges 2-49 years-old 
Åљ?ĲũŔƻĲƖǃШŉŸƖШċƣ-őŸůĲШƨƚĲњ
Å2025-2026 Season
Åhttps://www.flumist.com/home -orders.html

https://www.flumist.com/home-orders.html
https://www.flumist.com/home-orders.html
https://www.flumist.com/home-orders.html
https://www.flumist.com/home-orders.html


Pneumococcal Vaccines



Pneumococcal Vaccines for
Age > 50
Age 19-64 with high-risk conditions 
Age 19-64 with immunocompromising conditions
Conjugated polysaccharide vaccines work best

PCV15 + PPSV23 
12 months or if high 
risk, 8 weeks later

PCV20 

Or

ACIP January 12, 2022

PCV21 

Or



Pneumococcal Vaccines

Pneumovax    PPSV23
Polysaccharide
1980s
23 Valent

Prevnar®  PCV13
Conjugated protein to 
Polysaccharide
PCV7 -1998
PCV13 2009
PCV15 2021
PCV20 2021

®

sugar sugar sugar

sugarsugarsugar
protein



PCV 21 for Adults Only

PCV20
0r 
PCV 15
Not PCV21

PCV 20
PCV21
PCV15 
+PPSV23 







Populations with high proportions of serotype 4

Vaccines with serotype 4 antigens may provide more protection
 (PCV20, PCV15, PPSV21)



States with high rate of serotype 4



IPD cases by strain covered in PCV20 and PCV21 from 2021 to 
2023*

Population PCV20 PCV21 N PCV20 vs PCV21 Ź

AN/AI 19-49 yrs 70% 68% 69 vs 67 2

Hispanic 20-49 yrs 77% 68% 103 vs 90 13

Black19-49 yrs 56% 75% 9 vs 12 3

White19-49 yrs 81% 64% 57 vs 45 12

AN/AI > 50yrs 68% 85% 45 vs 56 11

Hispanic > 50yrs 73% 82% 136 vs 152 16

Black >50 yrs 64% 79% 9 vs 11 2

White >50yrs 67% 81% 91 vs 109 18

PEH 19-49yrs 83% 58% 20 vs 14 6

PEH 50-79 yrs 66% 80% 33 vs 40 7

PEH>80 57 86% 8 vs 12 4

PEH= Persons experiencing Homelessness
ABCS New Mexico



Based on limited data in New Mexico
Previous 
Conjugate 
Vaccine  (PCV13)

Previous PPSV23 
only

No 
Pneumococcal 
Vaccine

Younger high risk Give PCV21 Give PCV21 if less 
than
5 years?
10 year?

Give PCV20

50+ years without 
risk factors

Give PCV21 Give PCV21 if less 
than
5 years?
10 year?

Give PCV21

Public Health/IHS  should consider mass vaccinations of PCV20 in NN and PEH



Measles
ÅFever
ÅCough
Årunny nose (coryza)
Åconjunctivitis
ÅKoplik spots
ÅRash



ÅAppears about 14 days after a person is exposed. 
ÅSpreads from the head down 
ÅContagious from 4 days before to 4 days after the rash appears. 
ÅSometimes immunocompromised patients do not develop the 

rash.

Measles Rash
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Live Attenuated Vaccine

ÅRecognized by the human 
immune system
ÅCannot replicate well in 
human host.



Early  Measles Vaccine

Formaldehyde
Injected



Mumps Measles Rubella MMR

ÅAge 12-15 months and 4-5 years
ÅCan give as early as 6 months but will still need at 12m and 4-5 years

Å> 5 years two doses at least one month apart unless born before 1957

ÅBorn before 1957 (age 68 or greater) тNo vaccine needed, unless a health 
care worker

ÅSome may have received killed measles vaccine from 1963 through 
1967 -1 or two doses (approx. born 1959 to 1968) -revaccinate

ÅTiters-positive immunity, negative -could still be immune



https://www.cdc.gov/measles/hcp/vaccine -
considerations/index.html
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Post Exposure Prophylaxis 

MMR vaccine within 72 hours of exposer
 Immunoglobulin (IG) within 6 days of being exposed to measles. 



MMRV (Mumps, Measles, Rubella and 
Varicella)
ÅChildren only
Å12-15 Months
Å4-6 Years



Contraindications

ÅSevere allergic reaction to vaccine component or following a prior 
dose
ÅSevere immunocompromise
ÅSystemic high-dose corticosteroid therapy for 14 days or more
ÅHIV infection, regardless of immunocompetence status*
ÅFamily history of congenital or heredity immunodeficiency in first-

degree relatives
ÅPregnancy
*MMRV only



Caution

ÅModerate or severe acute illness
ÅAlpha-gal allergy 
ÅReceipt of antibody-containing blood products (wait 3 to 11 months to 

vaccinate)
ÅHistory of thrombocytopenic purpura or thrombocytopenia
ÅNeed for tuberculin skin testing or interferon-gamma release assay 

testing
ÅSimultaneous use of aspirin or aspirin-containing products*
ÅPersonal or family history of seizures of any etiology*
ÅReceipt of specific antiviral drugs 24 hours before vaccination*
*MMRV only



Universal Hepatitis B Vaccine

ÅAll infants  (New ACIP to review this recommendation)
ÅPersons aged <19 years 
ÅHepatitis B vaccination for adults aged 19т59 years
ÅIncluding pregnant persons

Å ĬƨũƣƚШċŊĲĬШӄΣΜШǃĲċƖƚШƽŔƣőШƖŔƚťШŉċĦƣŸƖƚШŉŸƖШőĲƓċƣŔƣŔƚШ7ЮШ
Å ĬƨũƣƚШċŊĲĬШӄΣΜШǃĲċƖƚШƽŔƣőŸƨƣШťŰŸƽŰШƖŔƚťШŉċĦƣŸƖƚШŉŸƖШőĲƓċƣŔƣŔƚШ7Ш

may also receive the vaccines 



RSV 

Age 75+
High risk conditions 
RSVpreF   ABRYSVO®

RSVPreF3  AREXVY®

One time 
No boosters 


