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Constant Joseph Desbordes (1761-1827), Baron Jean Louis Aliibert (1768-1837) 

Performing the vaccination against smallpox in the Chateau of Liancourt. C.  1820



PROTECTIVE EFFECT OF INFANT IMMUNIZATION 
AGAINST MORTALITY BY AGE OF INFECTION

0

45

0

10.5

0.7

13.9

3.7

54.2

5.5

50

0

10

20

30

40

50

60

0-4 5-14 15-29 30-49 =>50

Immunized in Infancy Not Immunized in Infancy

Hanna, W. 1913, Studies in smallpox and Vaccination. Bristol, Wright.



Recent Developments in Vaccine Design:
From Live Vaccines to Recombinant Toxin Vaccines

Gupta S, Pellett S. Toxins 2023:8 September



VACCINE PREVENTABLE DISEASES

• Anthrax*

• Cervical cancer (vulvar, vaginal; HPV)

• COVID-19

• Diphtheria*

• Ebola

• Genital warts (HPV)

• Hepatitis A*

• Hepatitis B*

• Hepatitis D (HBV vaccine)

• H. influenza type b

• Human papillomavirus 

• Influenza A and B (quadrivalent)

• Japanese encephalitis

• Lyme disease (no longer available)

• Malaria (not FDA approved)

• Measles*

• Meningococcal ACWY

• Meningococcal B

• Meningococcal ACWYB (pentavalent)

• Mpox (JYNNEOS)*

• Mumps

• Pertussis

• Pneumococcal

• Poliomyelitis

• Rabies*

• Rotavirus

• RSV

• Rubella

• Shingles

• Smallpox*

• Tetanus

• Tuberculosis

• Typhoid fever

• Varicella*

• Yellow fever

• Zoster*

*May be used to post-exposure prophylaxis



GREATEST PUBLIC HEALTH ACHIEVEMENTS IN THE US, CDC

1900-1998
• Vaccination

• Motor vehicle safety

• Safer workplaces

• Control of infectious diseases

• Decline in deaths from coronary artery disease 
and stroke

• Safer and healthier foods

• Healthier mothers and babies

• Family planning

• Fluoridation of drinking water

• Recognition of tobacco use as a health hazard

2001-2010
• Vaccination

• Prevention and control of communicable diseases

• Tobacco control

• Maternal and infant health

• Motor vehicle safety

• Cardiovascular disease prevention

• Occupational safety

• Cancer prevention

• Childhood lead poisoning prevention

• Public health preparedness and response

CDC.  MMWR 1999;48:241-243                             CDC.  MMWR 2011;60:619-623



IMPACT OF VACCINES, US

Disease Max. Cases (Year) # 2018 % Reduction

Diphtheria 206,939 (1921) 1 99.99%

Invasive Hib (<5 yrs) 20,000 (1984) 38 99.81%

Measles^ 894,135 (1941) 375 98.34%

Mumps 152,209 (1968) 2,515 99.13%

Meningococcal  ACWY* 330 (2008) 100 69.70%

Pertussis 265,269 (1934) 15,609 94.12%

Polio 21,269 (1952) 0 100.00%

Rubella 57,686 (1969) 4 99.99%

Rubella (congenital) 20,000 (1964-65) 0 100.00%

Tetanus 601 (1948) 23 96.17%

^indigenous 296, imported 79; CDC, https://wonder.cdc.gov/nndss/nndss_annual_tables_menu.asp  



ENHANSING IMMUNIZATION EFFECTIVENESS: 
ANTIBODIES FOR PREVENTION AND TREATMENT OF INFECTIOUS DISEASES

• Anthrax (Raxibacumab, Anthrax Immune Globulin Intravenous {AIGIV}): PEP

• COVID-19 (multiple monoclonal antibodies available early in pandemic; none currently available due to reduced activity 
against Omicron variants): Initially used for PrEP and Rx (no longer available)

• Ebola (Inmazeb {atoltivimab, maftivimab and odesivimab-ebgn}, Ebanga): Rx (only tested for Zaire ebolavirus efficacy)

• Hepatitis A (GamaSTAND; IG): PreP, PEP

• Hepatitis B (HerpaGram B, HyperHEP B, Habi-HB; IG): PEP

• Measles (Ig): PEP

• Rabies (Human Rabies Immune Globulin; HRIG): PEP

• RSV (Nirsevimab): PrEP for all infants in their 1st year and high-risk infants in their 2nd year

• Smallpox/mpox (Vaccinia Immune Globulin {VIGIV}): Rx, PEP (mpox, vaccine contra-indicated)

• Varicella (VariZIG): PEP

Advantages of antibodies for PrEP, PEP and/or Rx: Immediately active (often used simultaneous with vaccines to provide 
protection until vaccine induced immunity develops), safe in pregnancy, generally well tolerated

Disadvantages: Passive therapy (i.e., limited duration), costly, limited availability worldwide, resistance may develop

See CDC for doses, routes of administration, timing

PrEP, pre-exposure prophylaxis; PEP, post-exposure prophylaxis; Rx, treatment



POSSIBLE GOALS OF VACCINATION

• Prevent colonization
• Conjugate H. influenzae, meningococcal, and pneumococcal (PCV) vaccines

• Prevention infection (pre-exposure)
• Live-attenuated polio vaccine

• Inhaled influenza vaccine

• Prevent disease (pre-exposure)
• Hepatitis A and B, tetanus, measles, mumps, rabies, rubella, Ebola, COVID-19, RSV

• Prevent disease (post-exposure)
• Measles, varicella, smallpox, hepatitis A & B, tetanus, rabies

• Reduce severity
• Influenza, pneumococcal, varicella, COVID-19

• Prevent reactivation
• Zoster



POSSIBLE GOALS OF VACCINATION

• Provide herd (community) protection
• Measles, mumps, rubella, varicella, smallpox, polio, meningococcal, pneumococcal

• Protect the infant (maternal immunization)
• Pertussis (Tdap), COVID-19, RSV, hepatitis B

• Disease elimination (Incidence of 0 in a selected area)
• Polio (Americas), measles (US)

• Disease eradication (Worldwide eradication)
• Smallpox

• Polio type 2 (eradicated 1999)

• Polio type 3 (eradicated 2012)

• Reduce incidence of infections due to MDR pathogens
• Influenza, pneumococcal, varicella/zoster

• Prevent cancer
• Hepatitis B (liver), HPV (cervical, vaginal, vulvar, oral?)



CURRENT STATE OF US VACCINES

• Improved vaccines

• COVID-19: XBB monovalent vaccines (2023-24 COVID-19 vaccine)

• Influenza: Vaccines for persons >65 years of age; higher dose or adjuvanted influenza vaccines (HD-IIV4, RIV4, allV4)

• Pneumococcal: Improved spectrum; PCV15 and PCV20

• New vaccines or indications

• JYNNEOS: Mpox; pre- and post-exposure prophylaxis (ID or SC)

• RSV: Indicated for older adults (>60 years of age) and pregnant persons

• Ebola (EBOV; species Zaire ebolavirus)

• Dengue: Dengvazia (FDA approved 2019, ACIP statement 2021); Takeda (withdrawn from FDA review, July 2023)

• Pentavalent meningococcal (A,B,C,W,Y)

• Forthcoming vaccines, 2023/2024 (FDA approval plus CDC recommendations)

• Chikungunya fever (FDA approval expected in November 2023)

• PCV21 (FDA approval expected first half of 2024)

• Combined influenza plus COVID-19 (likely 2024-25)



ADULT IMMUNIZATION SCHEDULE, CDC, 2024

CDC, ACIP, 25-25 Oct., 2023

Changes to notes: COVID-19, Influenza, Meningococcal, Mpox, Polio, RSV
Changes to Appendix: Mpox, COVID-19, RSV







COVID-19 VACCINES



Recommendations for use of the 2023–2024 formulations of Moderna 
COVID-19 Vaccine and Pfizer-BioNTech COVID-19 Vaccine, CDC
• Everyone ages 5 years and older is recommended to receive 1 dose of 

updated (2023–2024 Formula) mRNA COVID-19 vaccine 

• Children ages 6 months–4 years 

• Initial vaccination: should receive either 2 doses of updated (2023–
2024 Formula) Moderna or 3 doses of updated (2023–2024 Formula) 
Pfizer-BioNTech COVID-19 vaccine

•  Received previous mRNA doses: need 1 or 2 doses of updated 
(2023–2024 Formula) Moderna or updated (2023–2024 Formula) 
Pfizer-BioNTech COVID-19 vaccine, depending on the number of prior 
doses

• People who are moderately or severely immunocompromised

• Initial vaccination: should receive a 3-dose series of updated (2023–
2024 Formula) Moderna or updated (2023–2024 Formula) Pfizer-
BioNTech COVID-19 vaccine

•  Received previous mRNA doses: need 1 or 2 doses of updated 
(2023–2024 Formula) Moderna or updated (2023–2024 Formula) 
Pfizer-BioNTech COVID-19 vaccine, depending on the number of prior 
doses

• May receive 1 or more additional updated (2023–2024 Formula) 
mRNA COVID-19 vaccine doses

CDC: https://www.cdc.gov/vaccines/covid-19/clinical-

considerations/interim-considerations-us.html 

Wallace M, et al. ACIP 9/12/23

No specific recommendation by CDC for HCP to receive 

COVID-19 immunization or the 2023-24 vaccine

Timing: Recent COVID-19, wait 3 months; Recent COVID-

19 vaccine primary series/booster, wait 2 months

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html


Safety and Immunogenicity of 
Moderna COVID-19 Vaccine 
(2023-2024 Formula)

Priddy F. ACIP, 9/12/2023



Safety and Immunogenicity of Moderna COVID-19 
Vaccine (2023-2024 Formula)

Priddy F. ACIP, 9/12/2023



Estimates of SARS-CoV-2 Seroprevalence and Incidence of Primary 
SARS-CoV-2 Infections Among Blood Donors, by COVID-19 Vaccination 
Status, US, April 2021–September 2022

Jones JM, et al. MMWR 2023;72:601 (June 2)



mRNA-1273 bivalent (original and Omicron) COVID-19 vaccine 
effectiveness against COVID-19 outcomes in the US

The bivalent (original and Omicron BA.4/BA.5) mRNA-1273 
COVID-19 vaccine was authorized to offer broader protection 
against COVID-19. We conducted a matched cohort study to 
evaluate the effectiveness of the bivalent vaccine in preventing 
hospitalization for COVID-19 (primary outcome) and medically 
attended SARS-CoV-2 infection and hospital death (secondary 
outcomes). Compared to individuals who did not receive 
bivalent mRNA vaccination but received ≥2 doses of any 
monovalent mRNA vaccine, the relative vaccine effectiveness 
(rVE) against hospitalization for COVID-19 was 70.3% (95% 
confidence interval, 64.0%–75.4%). rVE was consistent across 
subgroups and not modified by time since last monovalent 
dose or number of monovalent doses received. Protection was 
durable ≥3 months after the bivalent booster. rVE against 
SARS-CoV-2 infection requiring emergency department/urgent 
care and against COVID-19 hospital death was 55.0% 
(50.8%–58.8%) and 82.7% (63.7%–91.7%), respectively. The 
mRNA-1273 bivalent booster provides additional protection 
against hospitalization for COVID-19, medically attended 
SARS-CoV-2 infection, and COVID-19 hospital death.

Tseung HF, et al. Nature 2023;14:5851 (20 Sept)



BNT162b2 Against COVID-19-Associated ED and Urgent Care 
Visits Among Children 5–11 Years of Age: A Test Negative Design

In a 1:1 matched test-negative design among 
5- to 11-year-olds in the Kaiser Permanente 
Southern California health system (n = 3984), 
BNT162b2 effectiveness against the omicron-
related emergency department or urgent care 
encounters was 60%[95%CI: 47−69] <3 
months post-dose-two and 28% [8−43] after 
≥3 months. A booster improved protection to 
77% [53−88].

Tartof SY, et al. J Ped Infect Dis Soc 2023;12:177



Immunogenicity and Reactogenicity of Coadministration
of COVID-19 and Influenza Vaccines

• Prospective cohort study that assessed reactogenicity and immunogenicity of COVID-19 (bivalent) and seasonal influenza vaccines 
(SIV). Compared with COVID-19 vaccination alone, the risk of systemic symptoms was similar in the coadministration group (odds 
ratio, 0.82; 95% CI, 0.43-1.56). Geometric mean titers in the coadministration group were estimated to be 0.84 (95% CI, 0.69-1.04) 
times lower than in the COVID-19 vaccine–alone group. In this cohort study of HCP who received a COVID-19 vaccine, an influenza 
vaccine, or both, coadministration was not associated with substantially inferior immune response or to more frequent adverse 
events compared with COVID-19 vaccine administration alone, supporting the coadministration of these vaccines.

Gonen T, et al. JAMA Network Open 2023;6:e2332813



RSV VACCINES



Respiratory Syncytial Virus–Associated 
Hospitalizations Among Young Children: 2015–2016

Rha B, et al. Pediatr 2020;146:1



Efficacy and Safety of a Bivalent RSV 
Prefusion F Vaccine in Older Adults

Methods: In this ongoing, phase 3 trial, we randomly assigned, in a 1:1 ratio, 
adults (≥60 years of age) to receive a single intramuscular injection of RSVpreF 
vaccine at a dose of 120 μg (RSV subgroups A and B, 60 μg each) or placebo.

Results: At the interim analysis (data-cutoff date, July 14, 2022), 34,284 
participants had received RSVpreF vaccine (17,215 participants) or placebo 
(17,069 participants). RSV-associated lower respiratory tract illness with at least 
two signs or symptoms occurred in 11 participants in the vaccine group (1.19 
cases per 1000 person-years of observation) and 33 participants in the placebo 
group (3.58 cases per 1000 person-years of observation) (vaccine efficacy, 
66.7%; 96.66% confidence interval [CI], 28.8 to 85.8); 2 cases (0.22 cases per 
1000 person-years of observation) and 14 cases (1.52 cases per 1000 person-
years of observation), respectively, occurred with at least three signs or 
symptoms (vaccine efficacy, 85.7%; 96.66% CI, 32.0 to 98.7). RSV-associated 
acute respiratory illness occurred in 22 participants in the vaccine group (2.38 
cases per 1000 person-years of observation) and 58 participants in the placebo 
group (6.30 cases per 1000 person-years of observation) (vaccine efficacy, 
62.1%; 95% CI, 37.1 to 77.9).

Conclusions: RSVpreF vaccine prevented RSV-associated lower respiratory 
tract illness and RSV-associated acute respiratory illness in adults (≥60 years 
of age), without evident safety concerns. 

Walsh EE, et al. NEJM 2023;388:1465



Use of RSV Vaccines in Older Adults: Recommendations of 
the ACIP, US, 2023

Melgar M, et al. MMWR2023;72:793



Use of RSV Vaccines in Older Adults: Recommendations 
of the ACIP, US, 2023

CDC Recommendations

• On June 21, 2023, ACIP recommended that adults aged 
≥60 years may receive a single dose of RSV vaccine, using 
shared clinical decision-making

• For RSV vaccination, the decision to vaccinate a patient 
should be based on a discussion between the health care 
provider and the patient, which might be guided by the 
patient’s risk for disease and their characteristics, values, 
and preferences; the provider’s clinical discretion; and the 
characteristics of the vaccine.  As part of this discussion, 
providers and patients should consider the patient’s risk for 
severe RSV-associated disease. Epidemiologic evidence 
indicates that persons aged ≥60 years who are at highest 
risk for severe RSV disease and who might be most likely to 
benefit from vaccination include those listed in Box.

Melgar M, et al. MMWR2023;72:793



VACCINES RECOMMENDED
FOR PREGNANT PERSONS

COVID-19

Influenza (IIV4 or RIV4){each year}

Tdap {each pregnancy to protect the infant}

RSV {seasonal}

Hepatitis B (Heplisav-B  and PreHevbria are not recommended)

Contraindicated or not recommended: LAIV4, MMR, VAR, HPV

Precautions: MenB 

Vaccine protects the pregnant person AND the infant



An Update on COVID-19 Vaccination and Pregnancy

Julia-Burches C, Marinez-Varea A.

J Personalized Med 2023;May



Associations of COVID-19 vaccination during pregnancy with adverse 
neonatal and maternal outcomes: A systematic review and meta-analysis

Forty-three observational studies were included. COVID-19 vaccination [96,384 (73.9%) BNT162b2, 30,889 (23.7%) 
mRNA-1273, and 3,172 (2.4%) other types] during pregnancy [23,721 (18.3%) in the first trimester, 52,778 (40.5%) in the 
second trimester, and 53,886 (41.2%) in the third trimester],was associated with reduced risks of stillbirth or neonatal 
death (OR, 0.74; 95% CI, 0.60–0.92). COVID-19 vaccination during pregnancy was not associated with congenital 
anomalies (OR, 0.83; 95% CI, 0.63–1.08), preterm birth (OR, 0.98; 95% CI, 0.90–1.06), NICU admission or hospitalization 
(OR, 0.94; 95% CI, 0.84–1.04), an Apgar score at 5 min <7 (OR, 0.93; 95% CI, 0.86–1.01), low birth weight (OR, 1.00; 95% 
CI, 0.88–1.14), miscarriage (OR, 0.99; 95% CI, 0.88–1.11), cesarean delivery (OR, 1.07; 95% CI, 0.96–1.19), or postpartum 
hemorrhage (OR, 0.91; 95% CI, 0.81–1.01). 

Ding C, et al.

Front Public Health, 2023; Jan



Safety of COVID-19 vaccines during pregnancy: A 
systematic review and meta-analysis

Results: Among non-COVID-19 vaccines, the most frequent exposures were AS03 and aluminum-based adjuvants. A meta-analysis of 
studies that adjusted for potential confounders showed no association with adverse outcomes, regardless of the vaccine or the trimester 
of vaccination. Neither the reported rates of adverse pregnancy outcomes nor reactogenicity exceeded expected back-ground rates, 
which was the case for ASO3- or aluminum-adjuvanted non-COVID-19 vaccines in the proportion meta-analyses of uncontrolled 
studies/arms. The only exception was postpartum hemorrhage after COVID-19 vaccination (10.40%; 95% CI: 6.49–15.10%), reported by 
two studies; however, the comparison with non-exposed pregnant persons, available for one study, found non-statistically significant 
differences (adjusted OR 1.09; 95% CI 0.56–2.12). Animal studies showed consistent results with studies in pregnant persons. 

Conclusion: We found no safety concerns for currently administered COVID-19 vaccines during pregnancy.

Ciapponi A, et al. Vaccine 2023;41:3688



Timing of maternal influenza vaccination during pregnancy 
in the context of infant age and influenza seasonality

CDC, ACIP,
25-26 Oct. 2023



Maternal Vaccine Effectiveness against Influenza-associated
Hospitalizations and ED Visits in Infants <6 months, CDC

CDC, ACIP, 25-26 Oct. 2023



Bivalent Prefusion F Vaccine in Pregnancy 
to Prevent RSV Illness in Infants

Methods: In this phase 3, double-blind trial conducted in 18 countries, we 
randomly assigned, in a 1:1 ratio, pregnant women at 24 through 36 
weeks’ gestation to receive a single intramuscular injection of 120 μg of a 
bivalent RSV prefusion F protein–based (RSVpreF) vaccine or placebo.

Results: At this prespecified interim analysis, the success criterion for 
vaccine efficacy was met with respect to one primary end point. Medically 
attended severe lower respiratory tract illness occurred within 90 days 
after birth in 6 infants of women in the vaccine group and 33 infants of 
women in the placebo group (vaccine efficacy, 81.8%; 99.5% CI, 40.6 to 
96.3); 19 cases and 62 cases, respectively, occurred within 180 days after 
birth (vaccine efficacy, 69.4%; 97.58% CI, 44.3 to 84.1). Medically 
attended RSV-associated lower respiratory tract illness occurred within 90 
days after birth in 24 infants of women in the vaccine group and 56 infants 
of women in the placebo group (vaccine efficacy, 57.1%; 99.5% CI, 14.7 
to 79.8); these results did not meet the statistical success criterion. No 
safety signals were detected in maternal participants or in infants and 
toddlers up to 24 months of age.

Conclusion:  RSVpreF vaccine administered during pregnancy was 
effective against medically attended severe RSV-associated lower 
respiratory tract illness in infants, and no safety concerns were identified.

Kampmann B, et al. NEJM 2023;388:1451



Influenza, Tdap, and COVID-19 Vaccination Coverage
and Hesitancy Among Pregnant Women, US, April 2023

Razzaghi H, et al.  MMWR 2023;72:1065

29 Sept



PNEUMOCOCCAL VACCINES



UNC MEDICAL CENTER PNEUMOCOCCAL
VACCINE ALGORITHMS



UNC MEDICAL CENTER PNEUMOCOCCAL
VACCINE ALGORITHMS

High Risk Conditions, Patients 19-64 Years of Age

• Chronic heart, lung, or liver disease

• Diabetes mellitus

• Alcoholism

• Cigarette smoking

• CSF leaks

• Cochlear implants

• Sickle cell disease or other hemoglobinopathies
• Congenital or acquired asplenia†

• Congenital or acquired immunodeficiencies†

• HIV infection†

• Chronic renal failure†

• Nephrotic syndrome†

• Leukemia†

• Lymphoma†

• Hodgkin disease
• Generalized malignancy†

• Iatrogenic immunosuppression (radiation and 
long-term steroid use) †

• Solid organ transplant†

• Multiple myeloma†

†Immunocompromising Conditions



UNC MEDICAL CENTER PNEUMOCOCCAL
VACCINE ALGORITHMS



PNEUMOCOCCAL SEROTYPES CAUSING DISEASES
AND IN VACCINES

CDC, ACIP, 25-25 Oct. 2023



Safety, tolerability, and immunogenicity of a 21-valent pneumococcal 
conjugate vaccine, V116 (PCCV21), in healthy adults: phase 1/2, randomized, 
double-blind, active comparator-controlled, multicenter, US-based trial

Methods: We did a phase 1/2, randomized, double-blind, 
active comparator-controlled, multicenter, non-inferiority and 
superiority trial

Results: V116 was well tolerated with a safety profile 
generally similar to PPSV23; consistent with licensed 
pneumococcal conjugate vaccines. Functional OPA antibodies 
were induced to all V116 vaccine serotypes. The vaccine was 
non-inferior to PPSV23 for the 12 serotypes common to both 
vaccines and superior to PPSV23 for the nine unique 
serotypes in V116. Our findings support the development of 
V116 for prevention of pneumococcal disease in adults.

Serotypes: 3, 6A, 7F, 8, 9V, 9N, 10A, 11A, 12F, 15A,15B, 
16F, 17F, 19A, 20, 22F, 23A, 23B, 24F, 31, 33F, 35B

Platt H, et al. Lancet ID 2023;23:233-46



CURRENT AND FUTURE CHALLENGES
AND SOLUTIONS

New Methodologies for Assessing Vaccine Efficacy: Test Negative Design
Disappearance of Influenza B/Yamagata Lineage

Combined mRNA Influenza and COVID-19 Vaccine
Vaccines to Combate Bacterial Resistance

Reduced Vaccine Coverage During The Pandemic
Aging Population (immune senescence)

Big Three (failure to develop effective vaccines): HIV, TB, Malaria
Increase in Vaccine Hesitancy 



Methodologic Considerations for Different Vaccine Study Designs

Crowcroft NS, Klein NP. Vaccine 2018;36:7286-7293



Bacterial Vaccines In The Fight Against Antimicrobial Resistance: 
An Analysis Of The Preclinical and Clinical Development Pipeline

Frost I, et al. Lancet Microbe 2023:4:e113-25



COMBINED INFLUENZA & COVID-19 VACCINE, 
MODERNA, OCTOBER 4, 2023

• The ongoing Phase 1/2 clinical trial (ClinicalTrials.gov Identifier: NCT05827926) is a randomized, observer blind study 
evaluating the safety and immunogenicity of mRNA-1083 compared to a standard dose influenza vaccine, Fluarix, in 
adults 50-64 years of age and against an enhanced influenza vaccine, Fluzone HD, in adults 65-79 years of age. For 
both age groups, mRNA-1083 was compared against Spikevax booster.

•  in the Phase 1/2 study. mRNA-1083 resulted in geometric mean titer (GMT) ratios >1.0 relative to Fluarix in adults 50-64 
years of age, for all four influenza vaccine strains. GMT ratios for mRNA-1083 relative to Fluzone HD in adults 65-79 
were also >1.0, for all four influenza vaccine strains. The GMT ratios of mRNA-1083 relative to Spikevax bivalent were 
>0.9 in adults 50 to 64 years of age and > 1.0 in adults 65 to 79 years of age, relative to Spikevax.

• Reported rates of solicited local and systemic adverse reactions after mRNA-1083 administration were similar to the 
standalone COVID-19 vaccine group in the trial. The majority of solicited adverse reactions were grade 1 or 2 in severity. 
Grade 3 solicited local or solicited systemic reactions were reported in less than 4% of participants ages 50 and above. 
No new safety concerns were identified for mRNA-1083 compared to the standalone vaccines.

• The Company plans to begin a Phase 3 trial of mRNA-1083 in 2023 and is targeting potential regulatory approval for the 
combination vaccine in 2025.

https://investors.modernatx.com/news/news-details/2023/Moderna-Announces-Positive-Phase-12-Data-from-mRNA-1083-the-Companys-Combination-
Vaccine-Against-Influenza-and-COVID-19/default.aspx



Impact of the COVID-19 pandemic 
on vaccination uptake in the US

The COVID-19 pandemic disrupted routine healthcare delivery, causing declines 
in CDC-recommended vaccination rates across the life-course in the United 
States (US). While vaccination rates stagnated or declined across some 
populations pre-pandemic, the review indicated there were further VCR declines 
in 2020 and 2021 compared to 2019 across numerous CDC-recommended 
vaccines, ages, and geographies, with some vaccines and sub-populations 
disproportionally impacted. The review additionally identified declines in patient 
healthcare visit frequency and increases in morbidity and mortality associated 
with vaccine-preventable disease (VPD) complications.

A collection of state-level recovery strategies found six primary recovery 
intervention themes: 1) increased communication from providers and states to 
the general public to convey the importance of routine vaccination, 2) 
authorization of more vaccinators (e.g., through expanded scope of practice), 3) 
utilization of digital tools, 4) expanded school vaccination requirements and 
enforcement, 5) vaccine education and awareness campaigns, and 6) 
comprehensive funding for catch-up efforts for all adults and children.

Also suggested: 1) the use of personalized communication from providers with 
individuals not up-to-date on routine vaccinations, 2) liaising with trusted 
community-based messengers to build vaccine confidence through direct 
outreach and education, and 3) changes to the Vaccines for Children (VFC) 
program. 

Cunniff L, et al. Human Vaccines & Immunotherapies 2023;19:2246502



An Aging Nation: The Older Population in the United States - https://www.census.gov/content/dam/Census/library/publications/2014/demo/p25-1140.pdf 

https://www.census.gov/content/dam/Census/library/publications/2014/demo/p25-1140.pdf


Systematic Analysis of Infectious Disease Outcomes by Age Shows 
Lowest Severity in School-Age Children

Glynn JR, Moss PAH. Sci Data 2020;15:e41597-020-00668-y



Efficacy and Safety of Vaccinations in Geriatric Patients

Importance of Vaccination in Older Adults   Resistance to Vaccine Response in Older Adults

Ciarambino T, et al.  Vaccines 2023;11:1414



Efficacy and Safety of Vaccinations in Geriatric Patients:
Take Home Messages

• Vaccination is an important preventive measure to protect the health and well-being of older adults. It not only reduces 
the risk of severe infections but also decreases mortality rates associated with vaccine-preventable diseases;

•  Many vaccine-preventable infections, such as pneumonia, meningitis, and certain respiratory and bloodstream infections, 
are commonly associated with antibiotic use. By vaccinating older adults against these diseases, the incidence of 
infections can be reduced, thereby potentially decreasing the need for antibiotics and reducing the selection pressure for 
antibiotic-resistant bacteria;

• The safety of vaccines in the elderly has been extensively studied and vaccines are generally considered safe for older 
adults. Vaccination plays a crucial role in protecting older individuals from vaccine-preventable diseases and their 
associated complications;

• Vaccines can significantly reduce the risk of infections and related complications. The efficacy of vaccines can be 
influenced by factors such as age, underlying health conditions, immune status, and the specific vaccine’s characteristics;

• Promoting the integration of various institutions and professionals in the field of health care should be considered to 
maintain successful national immunization programs;

• Promote a massive information campaign on the part of the scientific world, state health authorities, and various health 
operators which makes vaccination perceived as a healthy element of life, using high-quality forms of vaccination advice 
and thus further contributing to the increase in immunization rates in the elderly population and their caregivers.



Major Scientific Hurdles in HIV Vaccine Development: 
Historical Perspective and Future Directions 

Ng’uni T, et al; Front Immunol 2020;11:590780

Bekker L-G, et al

Natur Rev Disease Primer

2023;42



Tuberculosis Vaccine: A Journey from BCG to Present
Tuberculosis (TB) is the leading cause of death worldwide due to an infectious disease, causing around 1.6 million deaths each year. This situation has 

become more complicated by the emergence of drug-resistant Mycobacterium tuberculosis (M.tb) and HIV-TB co-infection, which has significantly worsened 

TB prognosis and treatment. Despite years of intensive research, Bacille Calmette-Guerin (BCG) remains the only licensed vaccine and has variable efficacy. 

It provides protection against childhood TB but is not effective in adult pulmonary TB. As a result of intense research in understanding TB vaccinology, there 

are many new vaccine candidates in clinical development and many more in pre-clinical trials which aim either to replace or boost BCG vaccine. 

Bourzeyen R, Javid B. Frontier Immunol 2022;JuneAdepoju VA, Onyezue OI. Breathe 2003;19:230036



WHO RECOMMENDED MALARIA VACCINES: RTS,S/AS01 & R21 Matrix-M
Recommended for children >5 mo

We conclude that the claimed impact of the MVIP on mortality 
is not based on enough scientific evidence and that the MVIP 
findings do not rule out the possibility of increased mortality 
among vaccinated girls compared with vaccinated boys, as 
observed in the phase 3 studies.
Bijorkman A, et al. Lancet ID 2023;23:e318

1 year, vaccine efficacy 

remained high, at 77% 

(67–84) in group 1. 

Datoo M, et al

Lancet2 2021;397:1809





Reasons for Vaccine 
Hesitancy

• The Watchful are holding out to see what kind of experience their 

friends or neighbors have with the vaccine before committing 

themselves. Solution=Allow for a “vaccinate later” option

• The Cost-Anxious worry about the time and potential expense of 

getting vaccinated (even if it is actually free). Solution=stress that 

vaccine is free and encourage businesses to provide paid time off 

for both vaccines

• The System Distrusters believe that the health care system 

doesn't treat them fairly. Most, but not all, members of this group 

are people of color. Solution=engage trusted member of their own 

communities to air concerns and be transparent

• Covid Skeptics are at the far end of the spectrum as the least 

likely to get vaccinated. The primary barrier for people in this 

group are their specific, deeply held beliefs about Covid-19. 

Everyone in this group believes at least one conspiracy theory 

related to the pandemic. Solution=avoid trying to debunk person’s 

beliefs; listen to concerns and emphasize that vaccination is their 

own personal choice – and it protects friends and family members

https://www.nytimes.com/interactive/2021/05/18/opinion/covid-19-vaccine-hesitancy.html

https://www.nytimes.com/interactive/2021/05/18/opinion/covid-19-vaccine-hesitancy.html


VACCINE HESITANCY: A GROWING PUBLIC HEALTH CONCERN

Pew Research Center: https://www.pewresearch.org/science/2023/05/16/americans-largely-positive-views-of-childhood-vaccines-hold-steady/ps_2023-05-16_vaccines_00-02/



Excess Death Rates for Republican and 
Democratic Registered Voters in Florida 
and Ohio During the COVID-19 Pandemic

Design: A cross-sectional comparison of excess mortality between 
registered Republican and Democratic voters between March 2020 
and December 2021 adjusted for age and state of voter registration 
was conducted.

Results: Between January 1, 2018, and December 31, 2021, there 
were 538 159 individuals inOhio and Florida who died at age 25 years 
or older in the study sample. Overall, the excess death rate for 
Republican voters was 2.8 percentage points, or 15%, higher than the 
excess death rate for Democratic voters (95% prediction interval [PI], 
1.6-3.7 percentage points). After May 1, 2021, when vaccines were 
available to all adults, the excess death rate gap between Republican 
and Democratic voters widened from −0.9 percentage point (95% PI, 
−2.5 to 0.3 percentage points) to 7.7 percentage points (95% PI, 6.0-
9.3 percentage points) in the adjusted analysis; the excess death rate 
among Republican voters was 43% higher than the excess death rate 
among Democratic voters. The gap in excess death rates between 
Republican and Democratic voters was larger in counties with lower 
vaccination rates and was primarily noted in voters residing in Ohio.

Wallace J, et al. JAMA Intern Med 2023;24 July



Constant Joseph Desbordes (1761-1827), Baron Jean Louis Aliibert (1768-1837) 

Performing the vaccination against smallpox in the Chateau of Liancourt. C.  1820
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