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Why This Conversation Matters

- Human behauvior, trust, and storytelling shape outcomes

- Scientific advances alone are not enough
- Infectious disease is both biological and social
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* The views expressed in this lecture are my own and do
not reflect the official positions of the University of
Rhode Island, the U.S. Department of Veterans Affairs,
the Rhode Island Department of Health, or the Warren
Alpert School of Medicine at Brown University.
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Learning Objectives: Treatment and Prevention

COLLEGE OF
PHARMACY

1. Trace the evolution of antimicrobials and the rise of antimicrobial
resistance as a critical threat to effective infectious disease treatment.

2. Explain how vaccination underpins infectious disease prevention,
reducing disease burden, antimicrobial use, and the spread of resistance.

3. Examine the interdependence of science, clinical practice, and public

trust in advancing effective prevention and treatment of infectious
diseases.



MICROBES THAT ADAPT

Microbial evolution is inevitable
Antibiotic and antimicrobial overuse accelerates resistance



Framework (Start with “Why”....)

« Antibiotics are a shared resource...and now a scarce resource
* Antibiotics are essential to patient safety BE

* Highest rates of antibiotics in older adults ANTIBIOTICS
AWARE

SMART USE, BEST CARE

« Antibiotics do not treat viral iliness like COVID, Influenza, Common
cold...

« Antimicrobial resistance is occurring faster than we can make new
antibiotics to treat infections

GOAL: Increase the number of antibiotic stewardship champions




WHY: AMR kills more then Cancer by 2050

“ D I'u g reS iSta nt i nfe Ctio n s Wi I I ki I I Deaths attributable to antimicrobial resistance every year compared to other
. . major causes of death
an extra 10 million people a year

worldwide - more than currently 10,000,000
die from cancer by 2050” o s o @
-Jim Oneil, Wellcome Trust and the UK Department i RO .. R .. ey
of Health | | | | |
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A petri dish containing antibiotfic-resistant strains . PHOTO: KIRSTY WIGGLESWORTH/AP



Bacteria evolved 3.5 BILLION years ago...

S i
4 . 5 3 . 5 2.1 1 years ago years ago
@ X =2
I I I years ago
I A A R nmmm
5 4 3 2 1 0 g z““’%
Billions of years ago darbarge. || woen

Australopithecus
afarensis

Homo sapiens, a culture-bearing upright-walking species that
lives on the ground and very likely first evolved
in Africa about 315,000 years ago
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“Mold Juice” =The Discovery of Penicillin

St. Mary's Hospital in London in 1928. A
47 year old Alexander Flemming
observed that a plate culture of
Staphylococcus had been contaminated
by a blue-green mold (Penicillium
notatum) and that colonies of bacteria
adjacent to the mold were being
dissolved.

*Bacterial inhibition originally noticed by a French medical
student, Ernest Duchesne, in 1896

Museum today

~ Nobel Prize in Physiology or Medicine in 1945 ~
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One of the most important medical events of medical

history discovery and use of penicillin

Thanks to PENIGILLIN

...He Will Come Home !
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.
Sir Alexander Fleming on June 26, 1945

“The microbes are educated to resist |
penicillin and a host of penicillin-fast
organisms is bred out....In such cases
the thoughtless person playing with
penicillin is

Lo N

—

who finally
succumbs to infection with the
penicillin-resistant organism. | hope
this evil can be averted.” -,

[

Penicillin and its future. New York Times 26 June 1945: 21..
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Steady decline in the number of new antibacterials

“A call to action for the
medical
N community from the
Chloramphenicol Infectious Diseases Society
of America”

Aminoglycosides
W)
Sulfonamides s Oxazolidinones
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Source: Monnet DL, 2004

Spellberg et al., The epidemic of antibiotic-resistant infections: Clin Infect Dis 2008, 46:155-164



—— Antibiotics’ Effectiveness F

Antibiotics caused US
deaths to decline by ~220
per 100,000 in 15 years

Sulfa
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Penicillin
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All other medical technologies
reduced deaths by ~20 per 100,000
over the next 45 years \\
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The Power of Antibiotics

Disease

Community Pneumonial
Hospital Pneumonia?
Heart Valve Infection3
Brain Infection?
Skin Infection>

SLancet 2:349-60

Death Pre-
Antibiotics

~35%

~60%
~100%
>80%
11%

By comparison...treatment of myocardial infarction
with aspirin or streptokinase®

1IDSA Position Paper 08 Clin Infect Dis 47(S3):5249-65; 2IDSA/ACCP/ATS/SCCM Position Paper 10 Clin Infect Dis In Press; 3Kerr
AJ. Subacute Bacterial Endocarditis. Springfield IL: Charles C. Thomas, 1955 & Lancet 1935 226:383-4; 4Lancet '38 231:733-4 &
Waring et al. 48 Am J Med 5:402-18; 3Spellberg et al. ‘09 Clin Infect Dis 49:383-91 & Madsen 73 Infection 1:76081

Slide credit: IDSA, Public Policy & Government Relations — .-

Death With
Antibiotics

~10%
~30%
~25%
<20%
<0.5%

Change
in Death




Click on a label for more information
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NEW RESEARCH: Who is Iin charge - microbes or people?

Developing research:
- We all host our own unigue microcommunity

- Although the womb is sterile, we start acquiring our microscopic guests the minute
we are born internal injection of microbes (seeding digestive track from maternal
stool in vaginal birth) and externally (skin to skin contact)

-Microbes outnumber your body cells by 10 to 1, maybe 1:17

- Bacteria are much smaller than human cells - total weight ~ 2 to 6 Ibs (200lb
adult)

Hygiene Hypothesis lack of early childhood exposure to infectious agents, symbiotic

microorganisms (such as the gut flora or probiotics), and parasites increases susceptibility to
allergic diseases by suppressing the natural development of the immune system




The Gut Microbiome Is Composed of Highly Diverse

Microorganisms Living in the Human Intestinal Tract

- Considered a distinct and essential organ within the human body, the gut
microbiome contains 100 trillion microorganisms and consists of an estimated

500-1000 different species

- Common bacterial phyla in the gut:
- Bacteroidetes l
- Firmicutes
+ Proteobacteria __ Comprise ~90% of microbiota
- Actinobacteria
- Fusobacteria
- Verrucomicrobia —

- Also

1. Thursby E, Juge N. Biochem J. 2017;474(11):1823-1836. 2. Gilbert JA, et al. Nat Med. 2018;24(4):392-400. 3. Antharam VC, et al. J Clin Microbiol. 2013;51(9):2884-2892. 4.
Marchesi JR, et al. Gut. 2016;65(2):330-339. 5. Jandhyala SM, et al. World J Gastroenterol. 2015;21(29):8787-8803.



Dysbiosis Is Most Often Caused by Environmental
Factors, Including Antibiotics

HOMEOSTASIS DYSBIOSIS

Dysbiosis is the disruption of the composition

STRESS and/or diversity of the gut microbiome

DIET
HYGIENE

USE OF

ANTIMICROBIALS

Petersen C, Round JL. Cellular Microbiol. 2014;16(7):1024-1033.



Dysbiosis of the Gut Microbiota Is Associated With a
Variety of Diseases

Digestive Musculoskeletal
IBS, Crohn’s disease, Frailty, Osteoporosis,
CDI Rheumatoid arthritis, Gout

/

’ GU I
: . Imonary
Cardiometabolic ’ N\ e Pu e .
Obesity, Diabetes J\/\,_ DYSBIOSIS!? % Cystic fibrosis, Asthma,

Allergies

[ ]
[ ]
Nervous
Parkinson’s disease, Alzheimer’s
disease, Multiple sclerosis, Autism

IBS = irritable bowel syndrome.
1. Buford TW. Microbiome. 2017;5(1):80. 2. Hufnagl K, et al. Semin Immunopathol. 2020;42(1):75-93.



Antimicrobial “Misuse”’

Outpatient settings Acute Care Setting

Long Term Care
Settings

40

30%

/
B

™ Appropiate Use ™ Appropiate Use ™ Appropiate Use

¥ Inappropiate Use ¥ Inappropiate Use ¥ Inappropiate Use

Fridkin S, et al. Morbidity and Mortality Weekly Report. United States Center for Disease Control and Prevention. 2014; 63(09):194-200. and http://www.cdc.gov Data accessed: August 2023



NEW CDC DATA

MORE THAN HALF OF
ANTIBIOTIC PRESCRIBING
FOR SELECTED EVENTS
IN HOSPITALS |
WAS NOT

CONSISTENT

WITH

RECOMMENDED
PRESCRIBING

PRACTICES

ANTIBIOTIC PRESCRIBING WAS NOT SUPPORTED IN:

79% 77% 47 % 27% |

OF PATIENTS OF PATIENTS OF PATIENTS oF PATIENTS ¥

with community- with urinary prescribed prescribed intravenous
acquired pneumonia tract infections fluoroquinolone vancomycin antibiotic
treatment

HOSPITAL PRESCRIBERS & PHARMACISTS
CAN IMPROVE PRESCRIBING:

Optimize Re-assess antibiotic Use the shortest
antibiotic troat|mor;t "":’“ "‘l' @ effective duration
selection results of diagnostic of therapy

testing are available

FIND RESOURCES ON HOW TO IMPROVE HOSPITAL
ANTIBIOTIC USE AND HELP FIGHT ANTIBIOTIC RESISTANCE:

http://bit.ly/HospAbx



U.S. Department of

Health and Human Services
Centers for Disease

" | Control and Prevention




.
What Can We Do?

Must preserve the limited
effective antibiotics that are
currently available



Antibiotics Are a Shared Resource

How we use antibiotics in one patient today directly how
effective the drug will be in another patient tomorrow

- Resistant bacteria have the potential to spread to others,
promoting resistant infections

Centers for Disease Control and Prevention. Get Smart for Healthcare. Availble at:
http://www.cdc.gov/getsmart/healthcare/



ANTIMICROBIAL RESISTANCE IN
PRACTICE




PHARMACOLOGY

-
—




ANTIMICROBIAL PHARMACODYNAMICS

Susceptibility

—
—

Pharmacodynamics




Goal of Antimicrobial Therapy

Effectively
eradicate
pathogen

Minimizing A

toxicities




STEP 1: IDENTIFY THE PATHOGEN

What bacteria is causing the infection?



L
Bacteria Cell Wall Anatomy

Lipopolysaccharide
(orange)

Peptidoglycan
layer (yellow)

Phospholipid
(brown)




Table of Bacterial Causes of Infection
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Syndrome
1. Staphylococcus aureus is an uncommon cause of CAP except after Influenza or oui- Escherichia coli and Enterobacteriaceae can cause osteomyelitis and septic arthritis
of-hospital cardiac arrest in the elderly, particularly following haematogenous seeding from UTIs
2. Escherichia coli occasionally causes HAP in particularly debilitated patients 6. ESBL-positive Escherichia coli and Pseudomonas aeruginosa are more common in
3. Pseudomonas aeruginosa can cause UTIs and prostatitis in patients with intra-abdominal infections following surgery
anatomically abnormal urinary tracts or catheters 7. Group B Beta-haemolytic Streptococcus is the most common cause of neonatal
4. Enterobacteriaceae and Pseudomonas aeruginosa can cause central venous sepsis and meningitis
catheter infections, particularly in the immunodeficient 8. Enterobacteriaceae such as Klebsiella spp., Salmonella spp. and Serratia

marcescens are unusual but severe causes of neonatal sepsis and meningitis



STEP 2: COLONIZATION OR INFECTION?

Understanding the difference between normal host microbiota and typical
pathogens will help to determine whether a patient is truly infected or
merely colonized.



llllllllllllll1..._..—;eLmmeeeLLb,)LLL
COLONIZATION VS. INFECTION

- Colonization: presence of organism without clinical or sub-clinical disease

- Organisms occur naturally in our tissue, they provide benefits by taking up
space, compete for essential nutrients and suppress growth of potentially
pathogenic bacteria and fungi.

- Contamination: presence of organisms on a body surface without invasion or
response (i.e., dx of UTI with dirty catheter, without a clean catch)

- Infectious: able to transmit infections to others

- Carrier: person who is infected with an organism but shows no evidence of
disease



STEP 3: TREAT THE INFECTION

IS It resistant to empiric antibiotics?



Antimicrobial Selection

Empiric Culture

Targeted Taraete
Therapy Therapy g

Therapy

v Patient Risk Factors v Deescalate therapy
v Local Antibiogram v' Escalate Therapy
ED Department v Take cultures v STOP Antibiotics



U.S. Antimicrobial Resistance Threats

20% Increases In \E/a:comycin-rti.:,/igg;\t SR
antimicrobial hterococcus

resistance (AR) burden

Methicillin-resistant ' 24+ Extended-spectrum
Staphylococcus aureus ~+.0  beta-lactamase (ESBL)-

* producing Enterobacterales

(MRSA)

Carbapenem-resistant _  Multidrug-resistant (MDR)
Enterobacterales (CRE) Pseudomonas aeruginosa

Carbapenem-resistant

Acinetobacter




STEP 3: EDUCATE YOUR PATIENT

Science, Clinicians and Society
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SCIENCE e e

Loss of porins: B-lactamases in periplasmic space
carbapenems (imipenem) ,GI -lactams {including carbapenems
i ‘for sOme ﬂ-lactamases)

Overexpression of
transmembrane efllux pump
G-lactams (meropenem), quinclones,
amincglycosides, tetracycline antibiotics
tigecycling), and chloramphenical

Mechanisms of
Antibiotic
Resistance In
Gram-Negative
Bacteria

[/

Plasmid 1 iith antibiotic-
. -,,“ ;b = -
resistant genes =R
) ' Antibiotic-madifying enzym
9, aminoglycosides, ciprofloxa
L e

Mutations in
lipopelysaccharide structure \
polymyxin antibiotic class an-opdysacchande

: : ; [+
Peleg AY, Hooper DC. N Engl J Med. 2010;362:1804-1813. a =3 ..




SOCI ETY “The ReSiStant BOdy” “My body is resistant to antibiotics”

The public have an incomplete understanding of antibiotic resistance

Interpret resistance as one’s body ‘getting used to’ antibiotics with increasing
exposure, and the antibiotics therefore ceasing to work: “If you take them too much
then you get to the point where it doesn’t work anymore, because the body gets
used to it (why patients don't finish the full course of antibiotics)

“If you take antibiotics too much and when you don't really need them, then
the body gets used to them and then later when you do actually need them

they don't work or they're less effective, kind of like what happens with
addiction”

Brookes-Howell L,et el; . J Gen Intern Med. 2012 Jul;27(7):766-72.



Common Cause Are

Common Respiratory Antibiotics

Vi r u Ses O r Infections Virus or A Needed?*

Bacteria

BaCteri a Common cold/runny nose v No
W h a t : S g Ot Sore throat (except strep)

v No
you S | Ck? COVID-19 v No
Flu v No
Bronchitis/chest cold (in
otherwise healthy children and v No**
adults)
Middle ear infection \/ Maybe
Sinus infection v Maybe
BE
ANTIBIOTICS Strep throat v Yes
AWARE

SMART USE, BEST CARE Whooping cough \/ Yes

*Antiviral drugs are available for some viral infections, such as COVID-19 or flu.
**Studies show that in otherwise healthy children and adults, antibioctics for bronchitis won't help patients feel better.

To learn more about antiblotic prescribing and use, visit www.cdc.gov/antibiotic-use.



infections. If given when not needed, antibiotics can be harmful. The treatments prescribed
bdowwﬂlhelpyoufeelbetterwhﬂeyourbod'fsown ¢ i

General instructions:

O Drink extra water and juice.

(O Use a cool mist vaporizer or saline nasal spray to relieve congestion.

O For sore throats, use ice chips or sore throat spray; lozenges for older children and adults.

Specific medicines:
(O Feveroraches:

O Ear pain:

@)
O

Use medicines according to the package instructions or as directed by your healthcare
provider. Stop the medication when the symptoms get better.

Follow up:
QO Ifnotimproved in days, if new symptoms occur, or if you have other concerns,
please call or return to the office for a recheck.

O Other:

Signed:

For More Information call 1-800-CDC-INFO
or visit www.cdc.gov/getsmart

15 minutes not to!

‘It takes five minutes
to write a prescription,

I”




VACCINES: APUBLIC HEALTH
SUCCESS

Vaccines reduce morbidity and mortality
Herd immunity protects vulnerable populations
Success can reduce perceived risk over time



Barriers in Progress on Prevention of ID:
Trust and Access
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SCIENTISTS, CLINICANS and SOCETY

1. Misinformation and Politicization:

- Science competes with misinformation; spreads faster and with emotionally than evidence-based findings
(ie social media).

- Scientific issues (e.g., vaccines, climate change, public health guidance) become politicized, people often
evaluate science through ideological lenses rather than evidence, eroding trust.

2. Communication Gaps and Uncertainty:
- Scientific processes are iterative, but the public often expects certainty (black and white)

- When recommendations change (as they should when evidence evolves), it is misinterpreted as
iIncompetence or dishonesty.

- Technical language and limited engagement with public concerns further widen the gap.

3. Perceived Conflicts of Interest and Institutional Distrust:

- Public trust declines when science is seen as influenced by industry funding, government agendas, or
elite institutions disconnected from everyday concerns. Broader mistrust in institutions media,
government, academia spills over into skepticism toward science itself.
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Original Investigation | Public Health
Trust in Physicians and Hospitals During the COVID-19 Pandemic
in a 50-State Survey of US Adults

Roy H. Perlis, MD, MSc; Katherine Ognyanova, PhD; Ata Uslu, MS; Kristin Lunz Trujillo, PhD; Mauricio Santillana, PhD; James N. Druckman, PhD;
Matthew A. Baum, PhD; David Lazer, PhD

trust in physicians and hospitals decreased substantially over the course of
pandemic, from 71.5% in April 2020 to 40.1% in Januar

lower levels of trust were less likely to have been vaccinated




TRUST Process: Science and Society
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Estimated Percent Vaccinated Decreasing in U.S
Population

2009-2010 2017-2018 (pre-COVID19) 2024-2025

Less than 90% 90-94.9% 95%+ Mot available

Source: https://www.cdc.gov/measles/data-research/index.html
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Society ‘s Conversations: Vaccines

Decreased Trust / Loss of Faith from the Public — Why?

“Over regulation of vaccines” and the belief that “it is not a
shared conversation with your physician”, it has “become

black and white / blanket recommendation, and not
individualized medicine

“if you want to discuss, and delay or decline some vaccines you
are not allowed to be part of the practice (patient dismissal)” and
this decreases child's access, wanted “induvial based shared
decision-making”

TikTok

Truth: Disease cause risk and Vaccines can cause risk - advocacy
groups want an informed and shared decision making



Individual Health vs Population Health

TMIARATA

Individual Health Population Health
* Focuses on diagnosis and treatment of disease in « Focuses on prevention and health outcomes across
individual patients. communities and populations.
* Emphasizes personalized care, shared decision-making, « Emphasizes public health measures (e.g., vaccination,
and therapeutic interventions based on individual needs surveillance) to reduce disease burden and health

(support, safety, precision medicine falls in here) disparities.



VACCINES

Recent CDC Recommendation for Childhood Vaccinations



Childhood Vaccination Policy Review (Dec 5, 2025)

- Presidential Mandate: The
President directed HHS and CDC
to assess U.S. childhood vaccine
recommendations against best
practices and evidence from peer
nations.

- The review included consultations
with public health officials from
Japan, Germany, and Denmark, as
well as CDC and FDA experts on
vaccine safety and efficacy.

o,

e
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—/C U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

and Prevention (CDC)
Atlanta GA 30329-4027

Decision Memo
DATE: January 5, 2026
TO: Jim O°Neill. Acting Director, Centers for Disease Control and Prevention (CDC)
FROM: Jay Bhattacharya, MD, PhD, Director, National Institutes of Health
Mehmet Oz, MD, MBA, Administrator, Centers for Medicare and Medicaid Services
Marty Makary, MD, MPH, Commissioner of Food and Drugs

SUBJECT: DECISION REQUESTED — Adopting Revised Childhood and Adolescent Immunization
Schedule

PURPOSE

This memorandum proposes a revised childhood and adolescent immunization schedule for your review
and approval.

RECOMMENDATION AND ACTION REQUESTED

After considering the data and recommendations contained in TAB 1, “Assessment of the U.S.
Childhood and Adolescent Immunization Schedule Compared to Other Countries,” and your discussions
with relevant health officials, you should approve the revised immunization schedule.

BACKGROUND AND SUMMARY OF RECOMMENDED ACTION

On December 5, 2025, the President directed the Department of Health and Human Services (HHS) and
the Centers for Disease Prevention and Control (CDC) to review best practices from peer, developed
nations regarding core childhood vaccination recommendations and the scientific evidence underlying
those practices. The President further instructed that, “if [HHS and CDC] determine that those best
practices are superior to current domestic recommendations, update the United States core childhood
vaccine schedule to align with such scientific evidence and best practices from peer, developed countries
while preserving access to vaccines currently available to Americans.”

Centers for Disease Control
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Scientific Review

e |n 2024, the U.S5. recommended more childhood vaccine doses than any other peer nation, and more than twice as

many as some European nations.

e A 2024 comparison between the U.S. and peer nations, found that countries without vaccine mandates had as high
immunization rates as the U.S. and other countries with vaccine mandates.

e Trustin U.S. public health declined from 72% to 40% between 2020 and 2024, coinciding with public health failure
during the pandemic, including COVID-19 vaccine mandates. Though the COVID-19 vaccine was recommended for all
children on the CDC schedule, the uptake rate was less than 10% by 2023. The uptake rate of other childhood

vaccines declined during the same time period.

¢ Large placebo-controlled randomized trials on individual vaccines, combinations of vaccines, and vaccine schedules,
as well as observational studies, are needed to better inform patients, parents, and providers and help restore trust

in public health.



Peer Countries n = 20 : i ) u
Universal Vaccine _-E @ .:E: E g g w B
Recommendations E_’E‘ g 'g; B 8 = S - £ ﬁ -g
. . Funded by the EE % % ; g ; E § E g $
- US, from the Highest number of childhood —— W == 3 S WO
vaccinations to the lowest. e : - e (211
Canada 2 ., 6468 15 O
ot ; i TN
- Denmark recommends fewer (10 diseases froree 2 - =ity
in total. Grnace : - S5 180
Italy 3 . 47 14 10
lapan 2 . 44-46 14 0
. Netherlands 15 . [ .. | 45 13 0
- Greece and Ireland (16 diseases) Newzoslond | 1.5 : 4 Julo
Morway 1.5 . 3 12 0
:nrtugal. g - . - Mm :: ]
pain . .. 48 L]
. . eden . as - .
- Australia, Canada, Denmark, Ireland, Spain, 35:'53'?& p T PR
and the Un|ted Klngdom (15 d|SeaseS) ¥ Recommended 17 20 20 20 20 20 1 11 1820 2 19 20 12 20 15 8 0
# Mandated 3 3 3 3 0 0 0 2 3 2
1o Songeored X B - i o
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ag ainst 14 different diseases. nations. The table shows the number of doses for each type of vaccine recommended. The “#
Mandated” row uses the example of New York state. The “18-19" number in the bottom right

reflects the number of shots a child could receive if they take a yearly COVID-19 and flu shot.
Some vaccines are duplicated, such as the measles, mumps, rubella combined vaccine (MMR).
“A" reflects the new CDC guidance that these shots be only for high-rish patients or at the
bequest of caregivers. The US has no childhood federal vaccine mandate - these vary by state.



The CDC will now routinely recommend vaccines for
11 diseases instead of 17, with several vaccines shifted
to high-risk groups or “shared clinical decision-making.”

Schedule 2026

- All: Vaccines against diphtheria, tetanus, : ’ :
and pertussis (DTaP or Tdap); measles, This moves the U.S. away from population-level

mumps, and rubella (MMR); polio; varicella prevention toward individualized risk. This is a

(bc?ﬁﬁlé)e;ngr?é(&;ml_lo%%rggg?g%% |m‘Jlumeannzae type fundamental, high-stakes shift in how we protect kids.

papillomavirus (HPV) are recommended for
all children.

New HHS Childhood Immunization Schedule
(released January 5, 2026)

High-risk: Respiratory syncytial virus

Recommended for
Certain High-Risk Groups or
Populations

« RSV*
« Hepatitis A

« Tetanus , » Hepatitis B
* Acellular pertussis (whooping cough) « Meningococcal

3 Haemoph:lus influenzae type b (Hib) *Note: any childran whose mathar did not have the vaccine
« Pneumococcal conjugate should get one dose

Recommended for
All Children

(RSV); hepatitis A; hepatitis B;
meningococcal (bacterial menlngltls) and
dengue vaccines are recommended for
high-risk populations.

» Diphtheria

Shared clinical decision-making: The
CDC advises parents to consult their health
care provider to determine whether their
child needs vaccines for rotavirus, COVID,
flu, hepatitis A, hepatitis B, and
menlngococcal disease.

« Polio

* Measles
* Mumps 3
« Rubella Shared Clinical Decision-Making
« Human papillomavirus (HPV) « Rotavirus

» Varicella (chickenpox) « COVID-19

Recommended Based on

« Influenza
Hapaﬁﬁs A

" ca
%° bpldemi logist " Coalition



Vaccine

Previous recommendation Revised recommendation

Measles, mumps, & rubella
Polio
Chicken pox (varicella)
Diphtheria, tetanus, & pertussis (DtAP)
Tetanus, diphtheria, & pertussis (Tdap)
Hib
Pneumococcal conjugate vaccine (PCV)
Human papillomavirus (HPV)
Respiratory syncytial virus (RSV)
Hepatitis A
Hepatitis B
Meningococcal ACWY
Dengue
Influenza
Covid

Rotavirus

Routinely recommended (2 doses) Routinely recommended (2 doses)

Routinely recommended (4 doses) Routinely recommended (4 doses)
Routinely recommended (2 doses) Routinely recommended (2 doses)
Routinely recommended (5 doses) Routinely recommended (5 doses)
Routinely recommended (1 dose, booster) Routinely recommended (1 dose, booster)
Routinely recommended (3-4 doses) Routinely recommended (3-4 doses)
Routinely recommended (3 doses + booster) Routinely recommended (3 doses + booster)
Routinely recommended (2-3 doses)
Routinely recommended (1 dose)
Routinely recommended (2 doses)
Routinely recommended (2-4 doses)

Routinely recommended (1 dose + booster)

High-risk groups only High-risk groups only

Routinely recommended (annual)

Shared decision-making (annual)

Shared decision-making (annual)

Routinely recommended (2-3 doses)




L
Mandated States: States Govern Themselves

- Meaning: A state that has enacted laws requiring

Meningococcal ACWY (MenACWY)
MMR (Measles-Mumps-Rubella)

Pneumococcal Conjugate (PCV)

- While all states allow medical exemptions,
requirements for non-medical (religious or
philosophical) exemptions vary significantly, with
some states allowing them and others only permitting
medical exemptions.

individuals (most commonly students, daycare and @ mmuniecrs : -
healthcare workers) to receive certain vaccinations as ey mmemmr emen ey mees
a condition for school entry or employment S ———— o
- Therefore: A Federal Change (i.e., CDC s e
Recommendation) does not mean State Change e R :
- All 50 states mandate specific vaccinations for children i
to attend school, generally including DTaP, Polio, -
MMR, and Varicella. :



L
Non-Medical Exemption ﬂh\NCS]_

HATICMAL CONFEREMCE OF STATE LEGISLATURES

- Twenty-nine states and Washington
D.C. allow exemptions for individuals with
r eII gl Ou S Ob J e Ctl On S t O Im m u nlz atl On S_ Non-Medical Exemption Policies for School Immunizations I

- Sixteen states allow exemptions for either
religious or personal reasons.

- Four States including
Connecticut, Maine, Mississippi, New
York, and West Virginia do not allow non-
medical (religious or philosophical)
exemptions for school-required
vaccinations, only allowing medical
exemptions.

CDC recommendation no linger align with these states; but the stricter rule applies!



U.S. childhood vaccination schedule changes
All vaccines are still available at no cost

PREVIOUS SCHEDULE
Chickenpox

Diphtheria

Hib

HPV (2 doses)

Measles

Mumps

Pneumococcal

Polio

Rubella

Tetanus

Whooping cough

RSV

Hepatitis A

Hepatitis B
Meningococcal ACWY
COVID-19

UPDATES SINCE OCT. 2025
Chickenpox
Diphtheria

Hib

HPV (1dose)
Measles

Mumps
Pneumococcal
Polio

Rubella

Tetanus
Whooping cough
Dengue

=RS\) ¢————Recommended for all
— babies whose mothers

pl=loldle YA did not receive the

e maternal RSV vaccine
Hepatitis B
Meningococcal ACWY]

Flu = Meningococcal B
Rotavirus
Dengue el

Meningococcal B ~—M

Recommended for all kids

() Recommended for high-risk

Recommended for high-risk, shared
clinical decision-making for others

. Shared clinical decision-making

Yale scHOOL OF PUBLIC HEALTH | January7,2026 | Swipe for what parents should know —p

Can my child
still receive all
of the vaccines
from the old
schedule?

Will
insurance

cover all
vaccines?

What does
“shared clinical
decision-
making” mean?

Yes, and the
American Academy
of Pediatrics advises
that they do.

Yes. All of the
vaccines are still
available at no cost
to families.

A conversation with
a health care provider
about the risks and
benefits of a vaccine.

Yale scHOOL OF PUBLIC HEALTH | January 7, 2026




CDC Updated Recommendations

Pros Changes
Arguments from Federal Officials & Supporters

Trust: Shared decision-making empowers parents, and
empowerment builds trust

International Alignment: Proponents, including Health
and Human Services (HHS), argue the changes align the
U.S. with peer nations like Denmark, which routinely
recommend fewer vaccines but maintain high public
health standards.

Individualized Care: By moving vaccines like the flu and
COVID-19 to "shared clinical decision-making," the CDC
emphasizes individualized, risk-informed

discussions between parents and doctors rather than a
one-size-fits-all approach.

Safety & Simplicity: The CDC suggests a more focused
schedule may improve adherence to the most critical
shots while reducing the total number of doses children
receive.

Against Changes

American Academy of Pediatrics (AAP), American Medical Association
(AMA) and American Academy of Family Physicians (AAFP)

Not an evidence-based decision: Not an evidence-based
immunization policy process; but peer review of other
countries

Apples and Oranges: Many high-income countries have
universal coverage and paid family leave that make it easier
to get care and stay safe when kids get sick,”

US Childhood Heath Status Is Suboptimal: Denmark and
Japan’s healthier population, more robust healthcare
systems, surveillance, testing, and social support mean
there is less reliance on vaccines.

Uninsured and Limited Access: We have fragmented
insurance, we’ve got millions uninsured, we don’t have a
national health registry and we’ve got enormous gaps in the
continuity of care, we use broader vaccine
recommendations because our system can’t reliably identify
and follow up with every person at risk



MEASLES OUTBREAK




Current Measles outbreak in U.S

MEASLES (g

highly contagious
coughs or sneezes

Highly contagious

After two doses, the vaccine is 97%
effective against measles, and its
protection is considered lifelong.

Driven by low vaccination coverage 95%
coverage needed for herd immunity

Schools In outbreak zones have low
MMR vaccination rates (e.g., some
<20%)

Total Cases

Age

Under 5 years

5-19 years

20+ years

Age unknown

Vaccination Status

Unvaccinated or Unknown

One MMR dose

Two MMR doses

2026
To date

416

102 (25%)

252 (61%)

42 (10%)

20 (59%)

94%

3%

3%

2025
Full year

2255

577 (26%)

993 (449%)

670 (30%)

15 (1%)

93%

3%

4%



;;‘ Measles (Rubeola)
Measles Cases and Outbreaks =) [ronemerone -]

Weekly measles cases by rash onset date

2023-2026* (as of January 22, 2026)

250 measles cases

200
150
100
50
0 L IIII‘- : am— 1,
Jan. Jan. Jan.
2023 2024 2025 2026
Data Table +

Source: https://www.cdc.gov/measles/data-research/index.html; Accesses Jan 28t 2026



https://www.cdc.gov/measles/data-research/index.html

Map of measles cases in U.S. (2024 vs. 2025)

0 1-9 10-49 50-99 100-500 800+

2024 2025

Source: https://www.cdc.gov/measles/data-research/index.html



https://www.cdc.gov/measles/data-research/index.html

Cumulative measles cases reported in the United States by

year
2025
2.000
1,500
2019
1,000
500 2026 2026
2018
2024
2022
2023
0 5057
2020

5 10 15 20 25 30 35 40 45 50

Source: Johns Hopkins University
Jan 28 2026https://publichealth.jhu.edu/ivac/resources/us-measles-tracker



Map of measles Percent Vaccinated in U.S. (Past Five Years)

Percent Vaccinated

Less than 909% 90-94.9% 95%+ Mot available

Less than 80% 80-94.9% 95%-+ Not available

2020 2025

Source: https://www.cdc.gov/measles/data-research/index.html
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Measles cases reported in the United States
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Source: Johns Hopkins University



National I
Vaccination
Coverage
Amongst
Kindergarteners | =

98

g
by School Year
Source: N

https://www.cdc.gov/schoolvaxvie
w/data/index.html

a» 2
S

School Year

Name of Vaccine
® 1 dose Varicella

® 2 doses Varicella
M DTP, DTaP, or DT
* Hepatitis B
AMMR

* Polio

@ UTD Varicella



https://www.cdc.gov/schoolvaxview/data/index.html

SCIENCE VS SOCIETY

Trust
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SCIENTISTS, CLINICANS and SOCETY

1. Misinformation and Politicization:

- Science competes with misinformation; spreads faster and with emotionally than evidence-based findings
(ie social media).

- Scientific issues (e.g., vaccines, climate change, public health guidance) become politicized, people often
evaluate science through ideological lenses rather than evidence, eroding trust.

2. Communication Gaps and Uncertainty:
- Scientific processes are iterative, but the public often expects certainty (black and white)

- When recommendations change (as they should when evidence evolves), it is misinterpreted as
iIncompetence or dishonesty.

- Technical language and limited engagement with public concerns further widen the gap.

3. Perceived Conflicts of Interest and Institutional Distrust:

- Public trust declines when science is seen as influenced by industry funding, government agendas, or
elite institutions disconnected from everyday concerns. Broader mistrust in institutions media,
government, academia spills over into skepticism toward science itself.



