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Goals

@ Familiarize audience with history of vaccines - including impact of
vaccine on morbidity and mortality

@ Discuss evidence based vaccine recommendations
® Review potential alternative sources for vaccine guidance
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Who has seen something like this?
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What about this?
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Case

A 17-year-old high school senior presents to the emergency room
with a 5 day history of cough, runny nose, watery red eye, and a
blotchy rash.

Patient was all up-to-date on his childhood vaccines including his
11-year-old vaccines.

Recently returned from a trip to visit colleges and passed through
SEATAC airport about 2 weeks ago

Who should | call and why question?
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Do vaccines work?
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Rubella

Number of reported cases of rubella and congenital rubella
syndrome (CRS), by year, and chronology of rubella vaccination
recommendations by the Advisory Committee on Immunization

Practices - United States 1966-2004.

1-1969 - First official recommendations are published for the
use of rubella vaccine. Vaccination is recommended for children
aged 1 year to puberty.

2 - 1978 - Recommendations for vaccination are expanded to
include adolescents and certain adults, particularly females.

3-1981 - Recommendations place increased emphasis on
vaccination of susceptible persons in training and educational
settings.

4 - 1984 - Recommendations are published for vaccination of
workers in daycare centres, schools, colleges, companies,
government offices, and industrial sites. Providers encouraged to
conduct prenatal testing and postpartum vaccination of
susceptible women. Recommendations for vaccination are
expanded toinclude susceptible persons whotravel abroad.
5-1990 - Recommendations include implementation of a new 2-
dose schedule for measles-mumps-rubella vaccine.
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Routine vaccination of children prevents illnesses,
hospitalizations, and deaths

Estimated number of illnesses, hospitalizations, and deaths prevented by routine
childhood immunization against selected diseases in 30 cohorts of U.S, children
bedn 1994-2023

lnesses Hospitalizations Deaths
Disease prevented prevented prevented
Diphtheria T.528.000 7,528,000 752800
Tetanus 5000 5,000 700
Pertussis 80,738,000 3,646,000 2B,400
Haesmophilus influenzae type b 536,000 455,000 20,300
Polla 1.847.000 TE6,000 21,900
Meashes 104984000 13,172,000 85,000
Mumps 63355000 020,000 300
Rubella 54,225,000 199,000 400
Congenital rubella syndrome 17.000 26,000 1.900
Hepatitis B 6,061,000 S40,000 S0.100
Varicella 106,270,000 272000 1,900
Hepatitis & 4,04E.000 78,000 1.500
Preumococcus-related diseases 47804000 1,969,000 123.200
Rotavirus 30.265.000 819,000 400
Total 507,683,000 31,955,000 1,126,800

Mates: Model s based on vavicelly vaccias for 1006 =200, hapalitis A vaccine for 2006=2023, preumnacoccal
conjugate vaccing for 2007-2023, snd rateving vaccing for 2007-2023. Prpumococous-riated diseasts
include Ivati preumococcal disease, oiti midia, 8nd pRewnonis
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Vaccine Schedule - 1995
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Recommended Childhood Immunization Schedule
United States - January 1995
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Source CDC.gov
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1]+ (Rl Recommended Child and Adolescent Immunization Schedule for Ages 18 Years or Younger, United States, 2025

These ecommendations must be read with the notes that follow. For thowe wiho fall behind or start late, provide catdh-up vaccination at the sarlkest opportunity as indscated by the green bars.
T chrtiermnine minimuam inbervab batwaten doied, see the catch-ug schedie (Table 2.
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1| Rl Recommended Adult Immunization Schedule by Age Group, United States, 2025
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Tdap -DTaP

® DTaP -forchildrenunder?/ -five injections (2-18 months) and again the 5th
around 4-6years old

@® Proteins fordiphtheria and pertussislowerinTdap to prevent severe
swelling

® Tdap-recommendedasanadolescentthenevery 10 years(atleastonce

as adult - canbe Td or Tdap after)

ALWAYS consider Tdap if around infants

Pregnantwomen

Dirty wounds (5 years)

Viraginia Mason
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— KFF Health News

Waning Immunity and Falling
Vaccination Rates Fuel Pertussis
Outbreaks

Whooping Cough Surges Nationwide Due To Falling Vaccination Rates, Fading
Immunity, Health Officials Say

KFF Health News (11/20, Gounder) reports that “rates of pertussis, also known as whooping cough, are
surging in Texas, Florida, California, Oregon, and other states and localities across the country.” The
outbreaks are attributed to “falling vaccination rates, fading immunity, and delays in public health tracking

systems, according to interviews with state and federal health officials. Babies too young to be fully
vaccinated are most at risk.”
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https://urldefense.com/v3/__https:/mailview.bulletinhealthcare.com/mailview.aspx?m=2025112101idsa&r=8752498-12bc&l=002-ab7&t=c__;!!CqLityr3mSQ!GzPSYBZObKXApRg0T1yNBf9qPhKyNjBCdQVgXAOzUNOWMZgsR1WzbL8w6PBrf8d3i2aBRKNbgBRsbhrqvVyLAbPBds8Eu7Nq4DaK6bWul6YlPw$

Commonsside effects-Ts

® fever, swelling, fatigue, vomiting, pain

® NO associationwith GBS

® NO associationwith neurologic conditions

@® Rare febrile seizures when DTaP with inactivated influenza

@ Virginia Mason
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Polio

1950 - first early oral vaccine - not approvedin US
Salkvaccine 1955 - killed attenuated injectable
Sabinlivevaccine - 1961

1988 - Global eradication program

1994 - Declared eradicated from Western Hemisphere | i

4 dosesin childhood I

Adults - catch up orone dose if travel to endemic area A ‘ |

Wild polio - Afghanistan and Pakistan SV L
Vaccine derived

Polio case and death rates in the United States
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Hepatitis A

Recommended forall children 12-23 months of age

Travelto endemic areas

Highrisk groups due to occupation or other (liver disease, MSM, IVDU)
Two shot series

MINIMAL SIDE Effects

@ Virginia Mason
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FIGURE
Rates of hepatitis A infection have declined steadily
in all age groups®

Incidence of hepatitis A, by age group—
United States, 2000—-2015

Figure 1.1 ~Part 1 0of 2
Number of reported cases® of hepatitis A virus infection and estimated infectionst
United States, 2013-2020
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Geographic Distribution of HAV Infection

Anti-HAV Prevalence

B High
Intermediate

U Low

! Very Low

https://marlerclark.com/foodborne-
illnesses/hepatitis-a/how-common-
is-hepatitis-a-infection
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RSV - adults

FirstapprovedinMay 2023 - one dose

Adults olderthan/5 oraged 50-74 with chronic lung orheartissues or
chronic immuneissues

Side effects: pain, fatigue, fever, headache, muscle orjoint pain. GBSrare
Efficacy: Decreasesrisk of severe PNAby 80%, prevent hospitalization
(77-83% effective) and preventing ER visits (7/7-79%) - all in those overé60
Significant durability issues (no recommendations for revaccination) -
offers protection fortwo seasons........

Viraginia Mason

Franciscan Health
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Meningitis

Actually two different vaccines

Quadrivalent (ACWY) - given to pre teens and then againbefore college -

also asplenia. MSM, HIV.

@® More the “community meningitis”

@® Meningitis B - people withrisk factors, outbreaks - 2 vaccines 8 weeks
apart

@® Sideeffects-soreness, HA, fever

@ Virginia Mason
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Pneumococcal

® VERY COMPlex - multiple conjugated and polysaccharide vaccines (PCV
20,21,15)and (PSV23)

Childrenunder5

Adults 50 yearand old

Children and adults with medical conditions (including CSF leaks, cochlear
implants)

@® Sideeffects-fever,headaches, chills, fatigue

@ Virginia Mason
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° "CDC — ABCs: Surveillance Reports main page — Active Bacterial

Core surveillance". 19 July 2021. Archived from the original on 1
December 2020. Retrieved 10 September 2017.
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https://www.cdc.gov/abcs/reports-findings/surv-reports.html
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Kobayashi M, Farrar JL, Gierke R, et al. Use of 15-Valent Pneumococcal

Conjugate Vaccine and 20-Valent Pneumococcal Conjugate Vaccine Among U.S.

Adults: Updated Recommendations of the Advisory Committee on Immunization
Practices — United States, 2022. MMWR Morb Mortal Wkly Rep 2022;71:109-
117. DOI: http://dx.doi.org/10.15585/mmwr.mm7104al
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http://dx.doi.org/10.15585/mmwr.mm7104a1

Asplenia

® Increasedriskof encapsulated organisms
® \accines
O Pneumococcal (PCV 20/21, PSC 23>PCV13boost) -PCV20/2lisa
one and done - others may needboosting based on history
O Meningitis Quad (ACWY) and Meningitis B - bothtwo shots series -
boost B at one yearand then every 2-3 years afterand boost Quad
avery 5 years
O Single dose of HIB
O Annualinfluenza

@ Virginia Mason
Franciscan Health

27



Chicken Pox

Kids - one dose at 12-15 monthsand second dose at 4-6 years
Catchup

O Oldchildren(7-12) - 3months apart

O 13 plus-28 daysapart
Live vaccine - don't givein pregnancy, breastfeeding,immune issues
(cancer,meds, advance HIV)
90% effective
Side effects - sore arm, feveres, mild rash at injection sire

& Eirg,‘ﬂ ia Mason Lopez, Adriana & Zhang, John & Marin, Mona. (2016). Epidemiology of Varicella During

Franciscan Health

the 2-Dose Varicella Vaccination Program - United States, 2005-2014. MMWR. Morbidity
and mortality weekly report. 65. 902-905. 10.15585/mmwr.mm6534a4. 28



Incidence per 100,000 population
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Lopez, Adriana & Zhang, John & Marin, Mona. (2016). Epidemiology of Varicella
During the 2-Dose Varicella Vaccination Program - United States, 2005-2014.
MMWR. Morbidity and mortality weekly report. 65. 902-905.
10.15585/mmwr.mm6534a4.
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Shingles vaccines

Shingrix - recombinant vaccine for adults 50 orolder(or 18 and older with
risks for severe disease)

Two shot serie 2-6 months apart

Don't need to show shingles immunity

Greaterthan 90% efficacious - very highin thoseless than 70 (97%)
Pain, fatigue, fever, aches

@ Virginia Mason
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Hepatitis B

Worldwide over 350 million infected with hep B with s of world's
population having amarker of exposure (HBc abs)
Transmitted through exposure toinfected blood and body fluids
Hep B vaccine
O Infants - 90% effective at preventing perinatal transmission when given atbirth, 98%
effective if full series given - VERY effective at preventing chronic Hep B
O  Approx-95 % of infants develop immunity
O Immunity last at least 30 years
O Adults 5-15% may not respond due to age, besity, chronic conditions, smoking
Side effects: headache, injection site swelling, fevers, fatigue, fussy. Rare allergic reactions
andchest pain (1in 1.1 million doses)

@ Virginia Mason
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Table

TABLE. Chronology of Advikory Commitie on Immunization Practioe recommondaticns for hepatitie B imsmunization — United

States. |
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FIGURE. Rate* of reported acute hepatitis B among children
aged 1-9 years and percentage of children aged 19-35 months
who received hepatitis B vaccine, by year — United States,
1986-2000

1.0
0.8
LE
0.7 =
0.8 o
05 4

Rate

0.4 5

alfmuadsiad

0.3+
0.2 <

0.1 5

Viaccine oovernge rate «

i)

T T T T T I T T T 1 L] T T
190 1087 1088 15983 10090 1801 1992 1993 1004 1005 1998 1097 1994 1

T T
999 2000

Virginia Mason
#$ 8 Franciscan Health-

A member of CommonSpirit

Year

* Per 100,000 children aged 1-9 years.



MPOX

Two types vaccines available - the replicative vaccina forms (not available to public)and JYNNEOS
vaccine (modifiedvaccinia Ankara[MVA]vaccine, Bavarian Nordic) -nonreplicative

In conjunction with MPOX clade ll outbreak - JYNNEOS approved to prevent MPOXin 2018 to be
administered subcutaneouslyin a two-dose series (0.5 ml per dose, 4 weeks apart). OnAugust 9,
2022,inordertoincrease the supply of vaccine available foruse, anemergency use authorization
(EUA) wasissued forintradermal administration of thevaccinein atwo-dose series (0.1 mlperdose,
4 weeks apart). Came inoriginally packaged ssingleuse O.5mlvials

Noreal interventionotherthansupport for MPOX (tecovirimat not shown to be effective forless
thanseveredisease

Side effects:injection site pain, swelling, fatigue, headache - ID injections more pronounced and
longerlasting

@ Virginia Mason
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Effectiveness of JYNNEOS
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Payne AB, Ray LC, Cole MM, et al. Reduced risk for mpox after receipt of 1 or 2
doses of JYNNEOS vaccine compared with risk among unvaccinated persons — ] .
43 U.S. jurisdictions, July 31-October 1, 2022. MMWR Morb Mortal Wkly Rep re SpeCtlvelyﬂ
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ORIGCINAL ARTICLE §

X In O W
Vaccine Effectiveness of JYNNEOS against Mpox
Disease in the United States

Authors: Nicholas P. Deputy, Ph,D., joseph Deckert, PRO, Anna N, Chaed, Ph.D., Neil Sandberg, M5, Danielle L. Mo,

M.PH., Eric Barkley, 8.5., Alexandra . Dalion, PhD., & , and Leora R Feldstein, #h.0. @ Author Info & Affiliations

Published May 18, 2023 | N Engl | Med 2023;383:2434-2443 | DOI: 101056/NE|Mca2215201 | YOL, 388 NO, 26

Estimated Vaccine Effectiveness against

Diagnosed Mpox among Persons Seeking
Health Care, According to Subpopulations of
o Interest, August 15 through November 19,
2022.
o Separate study looking at risk:
® 43 U.S. jurisdictions - men 18 to
R 49
B ® Incidence of mpox disease was

7.4 times and 9.6 times as high
among unvaccinated men as
among those who received a
first or second vaccine dose at
least 14 days earlier,
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Influenza

Recommendedin 6 months and older - bothinactivated, high dose and
live form - avoid nasal spray (live form) in pregnancy,immunocompromised
(recommended age 2-49)

Efficacy - last yearswas about 70% effective in preventing hospitalization
in children and adolescents and between 40 and 60% effective inadults
Side effects: Soreness, muscle aches, headache

GBS: Riskis 1-2 /mil. doses (risk forinfection can be as high as 17/mil. inf.)
Eggs - most people can safely receive vaccine but should assess risk (and
there are egg free recombinant forms)

) Viraginia Mason
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Current Flu status

® HJ3N2variant

® sublade KcirculatinginlJapan, UKand Canada
@® Nottheexactstraininthisseasonsvaccine

@® Mayoffersome butless protection

@ Virginia Mason
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MMR

® Combinedvaccine - dosed between12and15 months and againat4-6
years
@® Efficacy
O Measles -2 dose 926 % effective (one dose 93% effective)
O Mumps -2 doses 86 % effective
O Rubella-2 doses 89% effective
O Immunity wanes (about 0.04% peryear) **
@® Sideeffects: Fever, swollen glands, rash, arm pain - rare - febrile seizure,
thrombocytopenia
® LIVEVACCINE - no pregnantwomen,immunocompromised patientsor

pre VIOSU a | | e I‘g ICTra Ct|O n ** Long-term waning of vaccine-induced immunity to measles in England: a mathematical modelling study
L Robert, Alexis et al.
\.- \flrglf‘- ia Mason The Lancet Public Health, Volume 9, Issue 10, €766 - €775

Franciscan Health
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porvasiy P | disorder In child
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e s i SR e SR B This article was retracted

St . - ific coliti
R oo RETRACTED: lleal-lymphoid-nodular hyperplasia, non-specific colitis, and

o e e e i pervasive developmental disorder in children

gy e Ae e e —— b danas Laad

Mg, o g o e e

i e st sk e s e e T Dr AJ Wakefield FRCS 8 [, SH Murch ME &, A Anthony ME 3, J Linnell PhDD 3, DM Casson MRCP &, M Malilk MRCP b, M Berelowitz FRCPsych £, AP Dhillon

S . T 13 ., o ———— e el gl g s MRCPath &, Ma Thomgon FRCP B, P Harvey FRCP 4, A Valenting FRCR £, SE Davies MRCPath &, 1A Walker-Smith FRCP &

DRSS e e o Summary
. - o S S o e —
SO " BRI gy . W pe— g, wgh . - — T
SSRITI LIS ST ST Background
T Tmmmo T TISISEUSESI T Weiestigated o comecutive spmieng! chidiend ois g '
g o o won - 12 children (mean age & years - by, e ial of normal development
> - Tollowed by loss of acquired skills, including language, together with diarrhoea and inal pain. C t gastroenterclogical,

o St —— vt = neurclogical, and developmental assessment and review of developmental records. lieocolonascopy and biopsy sampling, magnetic-resonance imaging

—— (MR}, electroencephalography (EEG), and lumbar puncture were done under sedation. Bariumn follow-through radiography was done where possible.

Biochemical. haematoleoical. and immunological profiles were examined.

1998 study - retracted in 2010 - study based on fraudulent data
Called “the most damaging medical hoax of the 20th century”
(Flaherety et al Annals of Pharmacotherapy)
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A Population-Based Study of Measles, Mumps, and

Rubella Vaccination and Autism
Authors: Kreesten Meldgaard Madsen, M.D., Anders Hviid, M.Sc.. Mogens Vestergaard, M.D., Diana Schendel, Ph.D., Jar

1, M.D.. lorn Qlsen, M.D.. and Mads Melbye, M.D. Author Info & Affiliations

Published November 7, 2002 | N Engl | Med 2002;347:1477-1482 | DOI: 10.1056/NE)M0a021134
YOL, 347 NO, 19 | Copyright © 2002

@® Overz2millionchildrensrecordsin Denmark reviewed form Jan 91 - Dec 98

@® Slightlymore than 80% vaccinated

® Nodifferencesintherate of autism or otherdisease spectruminthe
vaccinatedvs unvaccinated groups
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COVID

MRNAvaccines

safe

recommendations.........

lots of data on safety

Adolescent males - this iswhere you should have a discussion

@ Virginia Mason
Franciscan Health
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nature

Explore content v About the journal v  Publish with us v

nature > articles > article

Article Open access Published: 22 October 2025
SARS-CoV-2 mRNA vaccines sensitize tumours to

immune checkpoint blockade

Adam J. Grippin &, Christiano Marconi, Sage Copling, Nan Li, Chen Braun, Cole Woody, Elliana Young, Priti
Gupta, Min Wang, Annette Wy, Seong Dong Jeong, RDhruvkumar Soni, Frances Weidert, Chao Xie, Eden
Goldenberg, Andrew Kim, Chong Zhao, Anna DeVries, Paul Castillo, Rishabh Lohray, Michael K. Rooney,
Benjamin R. Schrank, Yifan Wang, Yifan Ma, D3CODE Team, ... Steven H. Lin &3 + Show authors

Nature 647, 488-497 (2025) | Cite this article
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Vaccine Safety

“ | EXPLORE THIS TOPIC |

Autism and Vac

CUESTIONS AND COMCERNS PAGE 2 OF 9

For Ew. Yone

Al
LSQ _-orrelation is not ca Usation-

infant vaccines cause autism
» Studies supporting a link have been ignored by health authorities.

* HHS has launched a comprehensive assessment of the causes of autism, including investigations on plausible biclogic mechanisms
and potential causal links.
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f

The Path Forward for Vaccine Policy in the United
States

ACIP restructure e

01056 /NE|Msb2509134 | YOL 193 NO. B

® Forover60yearscomprised of adiverse group of nonpartisan specialists

that advised the CDC onvaccine policy

June 2025 - all 17 members of ACIP were dismissed viaemail

Previous rigorous conflict of interest methods and rigorous science

evidence

® Replacedwithinexperienced and biased panelthathas engendered
fundamental distressed of process

@® Significantconcern of coverage - especially with federal programs (VA,
Vaccine for Children Program)

@® Note: AAP doesnotendorse the current CDC recommendations

@ Virginia Mason
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Box 1 Liaison Organizations of the Advisory Committee on
Immunization Practices*

American Academy of Family Physicians (AAFP)

American Academy of Pediatrics (AAP)

American Academy of Physician Associates (AAPA)

American College Health Association (ACHA)

American College of Nurse Midwives (ACNM)

American College of Obstetricians and Gynecologists (ACOG)
American College of Physicians (ACP)

American Geratrics Society (AGS)

America’s Health Insurance Plans (AHIP)

American Immunization Registry Association (AIRA)

American Medical Association (AMA)

American Nurses Association (ANA)

American Osteopathic Association (AOA)

American Pharmacists Association (APhA)

Association for Prevention Teaching and Research (APTR)
Association of Immunization Managers (AIM)

Association of State and Territorial Health Officials (ASTHO)
Biotechnology Innovation Organization (BIO)

Canadian National Advisory Committee on Immunization (NACI)
Council of State and Territorial Epidemiologists (CSTE)
Infectious Diseases Society of America (IDSA)

International Society for Travel Medicine (ISTM)

National Association of County and City Health Officials (NACCHO)
National Association of Pediatric Nurse Practitioners (NAPNAP)
National Foundation for Infectious Diseases (NFID)

National Medical Association (NMA)

Pediatric Infectious Diseases Society (PIDS)

Pharmaceutical Research and Manufacturers of America (PhRMA)
Society for Adolescent Health and Medicine (SAHM)

Society for Healtheare Epidemiology of America (SHEA)

L R AN acpin + ‘ -




Where canlgo?

® American Academy of Pediatrics

@® American College of Obstetricians and Gynecologists
® AMA

@® \accineinformation.org (Immunization.org)

@ Virginia Mason
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http://vaccineinformation.org
http://vaccineinformation.org

Conclusions

Vaccineshas overwhelming evidence for being safe and effective

Medical misinformation cansignificantly impact perception of the life

saving impact of vaccines

® \eryfew parents(orevengrandparents)have seenthe devastating
effects of apre-vaccine era

@® Althoughcontrolled - these pathogensare still out there
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Thank you
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