




THANK YOU!
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NCICP Planning Committee
 

• Molly Gatto
• Stephanie Mihailescu
• Lisa Robertson
• Heather Mercer
• Julie Murphy
• Michele Slafkosky
• Ericha Stewart
• LJ Tan
• Mackenzie Melton
• Amber Tirmal
• Erin Babe

• Synovia Moss
• Amy Pisani
• Breyana Wiliams
• Karen Ernst
• Beth Till
• Serese Marotta
• Tom McCleaf
• Molly Kellum
• Sarah Grubb
• PA-AAP



Scavenger Hunt Winners



Health Care is vital to all of us some of the time,
but public health is vital to all of us all of the time.

C. Everett Koop
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Congratulations Winners!
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VYF Co-founders – Building Immunization 
Coalitions since the 1970s

Rosalynn Carter & 
Betty Bumpers
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VFC 

Summer 1993 
Every Child 
By Two 
Newsletter
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1999 – ECBT/CDC/NVPO 
Meet to Develop 
Strategies to Sustain 
Success
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Clinton issues 
Executive 
Order 
mandating 
children’s 
immunization 
record review 
for all WIC 
Children



© Vaccinate Your Family, 2024



© Vaccinate Your Family, 2024

Mother Jones. 2015

Bumpers/Clintons 
Partnering for 
Peace & Children’s 
Health

Photo credit: 
Mother Jones 
2015

Peace Links Gala
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Donna Shalala – 
Immunization 
Advocate
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The State of the Vaccine World
Stanley A. Plotkin, MD
NCICP 2024 April 5, 2024



Conflicts of Interest
I am a consultant to numerous vaccine developers, including 
Sanofi, Merck, GSK, Valneva, Moderna, Janssen, AstraZeneca, 
and others.



Epidemics of  the Past
430 B.C. Plague of Athens

160 A.D. Plague of Antinonine

542 A.D. Plague of Justinian

1340 A.D. The Medieval Plague

1500 A.D. Plague of the Incas

1665 A.D. Great Plague of London

1793 A.D. Yellow Fever

1832 A.D. Cholera

1918 A.D. Influenza

20-21st Century Ebola, HIV, Swine Flu, Chikungunya, Zika



The impact of vaccination on the health of the 
world’s peoples is hard to exaggerate. With the 
exception of safe water, no other modality has 
had such a major effect on mortality reduction 
and population growth.

Susan and Stanley Plotkin
A Short History of Vaccination, in Vaccines 1st Edition, 1988 

“

”



Mast, T., et al, Vaccine 2021

Time-based heatmap.

Rotavirus
2006 total: 5.4 visits per 1,000



Mast, T., et al, Vaccine 2021

Potential hotspots:  Counties mapped in dark red have both low vaccination rates and high rotavirus 
rates in a single month, 2015-2017
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New Strategies for Vaccine Discovery

Attenuated vaccines:
•  Temperature-sensitive mutations and reassortment
•  Viral recombinants and deletion mutants
•  Codon de-optimization
•  Vectors that present genes from pathogens  

Plotkin S, Plotkin S, Nature Rev Micro, 2011



New Strategies for Vaccine Discovery

Inactivated vaccines:

• Protein conjugated capsular polysaccharides

•  Antigen identification by genetic analyses “Reverse vaccinology”

•  Structural analysis

•  Development of new adjuvants (including cytokines)

•  DNA plasmids

• mRNA and Self-Amplifying RNA



Additional Protective Immune Mechanisms Besides 
Neutralization and Cytoxic T Lymphocytes

• Binding  antibodies that prevent attachment (Ebola)

• Th17 cells that attract PMN’s and prevent carriage
(pneumococcal, TB?)

• Antibody Dependent Cellular Cytotoxic antibody (HIV)

•  Stimulation of CD4+ T helper cells that secrete cytokines 
(pertussis)
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Influenza Vaccines

• Both live and inactivated vaccines are available, but inactivated
is less effective in children and the elderly.
Live is ineffective in the elderly.

• Both types less effective if circulating virus changed from
previous year.

• Vaccine efficacy is only moderate at best.



Influenza Vaccines as Examples
of Complexity of Correlates of Protection

HAI titer is usually used as correlate of protection

but

Microneutralization may be better

Antibodies to neuraminidase contribute
ADCC antibodies also contribute to natural killer cell function

Mucosal lgA helps, at least for LAIV

CD8+ T cell function important in the elderly





Value of Structural Biology:

RSV



Respiratory Syncytial Virus

• Number one respiratory infection of infants (0-2 yrs)

• Also important in elderly second to influenza

• Prior inactivated vaccine worsened disease because Fusion 
antigen of virus was altered, leading to formation of immune 
complexes

• Live viruses insufficiently attenuated



StabilizationTriggerin
g

Prefusion F Candidate RSV 
Vaccine

Postfusion F 

Stabilizing Prefusion RSV F Results in a 
Candidate Vaccine



Vaccines Against F Protein of Respiratory
Syncytial Virus 

Pfizer RSV Vaccine – Efficacy: serious disease 86%; overall 67%
Elderly

GSK RSV Vaccine – Efficacy: serious disease 94%; overall 83%
Elderly

For pregnant women (to protect against postnatal infection):
Pfizer Vaccine
Astra Zeneca monoclonal antibody – Nirsevimab (and neonates)



Lakerveld, A., et al.Clinical and Experimental Immunology, 2023, 214, 79–93



Multiple Protective Responses:

Cytomegalovirus



pp65, pp150

gB

gH/gL/ UL128-131

Cytomegalovirus
Non-structural Protein: IE1



Proposed scheme for CMV infection in pregnancy. Women are often exposed to toddlers excreting CMV. Both seronegative and seropositive women can be
exposed, particularly the latter if they live in countries where children are often infected. The CMV infection in both cases rapidly becomes intracellular, 
although first infections in seronegative women are likely to include cell-free virus in the serum. In both types of women, CMV spreads to multiple organs.
In seronegative women, spread to the placenta cells and on to the fetus is likely, whereas in seropositive women who are repeatedly infected the placenta 
usually but not always remains virus-free. Thus, seropositivity is a relative protective factor.



Sponsor Type Stage Target

Moderna gB, pentamer mRNA Phase 1 Cong

Sanofi gB, pentamer subunit Preclinical Cong

City of Hope MVA presenting pp65,IE1, IE2 Phase 2 Txp

GSK gB, pentamer  subunit, adjuvant Preclinical Cong

Merck Live, replication-defective Phase 2 Cong

Hookipa LCMV Vector gB, p65 Phase 1 Txp

Variations Bio gB Phase 1 Cong

Serum Inst. India Dense bodies Preclinical Txp

Queensland Inst/ Dynavax gB, pp65, p50 Polypeptide with TLR-9 adjuvant Preclinical Cong

Novartis gB Nanoparticle Preclinical Cong

Candidate CMV Vaccines in Development



Shah, VK et al. Front. Immunol. 2020

SARS-2 VIRUS: Cause of COVID-19



© Bill & Melinda Gates Foundation



2021, 54:1257



Regression of Cervical Cancer After E6/E7 DNA 
Vaccination

Trimble et al, Lancet 2015



The Big Scientific Problems in Vaccinology
of the 21st Century

• Immaturity and post-maturity of the immune system

• Maintenance of immune memory, both central and effector

• Adjuvants capable of selectively stimulating cell types:
Dendritic, B, Th1, Th2, Th17, CD4+, CD8+ or Tregs

• More protective antigens against complex bacteria

• Mucosal immunization with non-replicating antigens

• Conserved antigens to cope with antigenic variability



Cumulative Number of Vaccines Developed



Rate Of New Vaccine Licensure

Rate of new vaccines, per decade, in each century

18th Century 0.1

19th Century 0.5

20th Century 3.4

21th Century 6.5



The Problem of Increasing Number of Vaccines
Convincing people to take a vaccine against a disease without high 
mortality which they don’t necessarily know about

Confusion of people about need for multiple vaccines

Even if serious reactions are rare for each vaccine, they add up in the 
public mind, and the more vaccines there are, the more public discussion

Assuming that vaccines are given by parenteral injections,
that means more injections.

The need for multiple medical visits.



Need for Combination Vaccines

Decreasing Vaccine Dates

Better Vaccine Education

NEED FOR














