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My Brief

• Advances in vaccine technology to improve vaccine delivery and efficacy

• Reflections from COVID-19 vaccines

• New vaccines on the horizon for chronic and emerging infections

• Respiratory infections: COVID-19, influenza, RSV

• Antimicrobial resistance

• Controlled human infection models (CHIMs)

• Novel strategies for addressing the challenge of vaccine hesitancy

• The importance of your role



Vaccine technologies



The global vaccination system has been stress-tested!



Some of the major ongoing challenges – game-changers?

• Vaccine platforms

• Flexible, adaptable

• Large scale manufacturing

• Low cost

• Non-injectable administration

• Fewer doses – ideally single dose

• Needs better understanding of how vaccines work

• Thermostable

• In particular heat-stable



Current vaccine approaches
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• Future vaccine “platforms”

• RNA

• Viral vector

• Others in development

https://asm.org/resource-pages/vaccine-resources 



RNA vaccines
Conventional mRNA Self-amplifying mRNA

Sandbrink and Shattock. Frontiers in Immunology 2020



COVID-19 mRNA vaccines: THE GOOD

• High vaccine efficacy

Polack et al. NEJM 2020; Baden et al. NEJM 2020

BNT162b2

mRNA-1273



COVID-19 mRNA vaccines: THE GOOD

• High vaccine efficacy

• Rapid development

Polack et al. NEJM 2020; Baden et al. NEJM 2020

Ball. Nature 2020



COVID-19 mRNA vaccines: THE GOOD

• High vaccine efficacy

• Rapid development

• Adapt to variants
Polack et al. NEJM 2020; Baden et al. NEJM 2020

Ball. Nature 2020

Noh et al. Nature 2021



COVID-19 mRNA vaccines: THE BAD

• Adverse events

• Very frequent local and systemic reactions

• Rare, severe events

o Myocarditis, pericarditis

• Young adults, adolescents

• Males > Females

o Bell’s palsy (facial paralysis)

• Cold chain

• BNT162b2: -90oC to -50oC

• mRNA-1273: -50oC to -15oC

• Need for boosters
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COVID-19 mRNA vaccines: THE UGLY

• Poor global coverage

• High cost

https://www.kff.org/coronavirus-covid-19/press-release/covid-19-vaccines-could-cost-billions-
of-dollars-more-each-year-if-the-federal-government-ends-its-bulk-purchasing-program/

https://www.kff.org/coronavirus-covid-19/press-release/covid-19-vaccines-could-cost-billions-of-dollars-more-each-year-if-the-federal-government-ends-its-bulk-purchasing-program/


COVID-19 self-amplifying RNA vaccine

Vaccine dose Week 2 Week 4 Week 6 Week 8

0.1 mcg 5 3 8 8

0.3 mcg 0 13 26 26

1.0 mcg 7 19 43 48

2.5 mcg 0 17 39 43

5.0 mcg 4 26 39 35

10.0 mcg 0 35 61 57

Seroconversion rate (%)

Note: conventional mRNA vaccine dose 30-100 mcg (adult)

Vaccine dose Week 2 Week 4

1.0 mcg + 10 mcg 80 80

Pollock et al. eClinicalMedicine 2023 ; Szubert et al. eClinicalMedicine 2023



mRNA vaccines for other pathogens?

• Influenza

• RSV

https://www.biopharma-reporter.com/Article/2023/02/20/moderna-announces-mixed-results-for-influenza-mrna-vaccine-candidate;
https://www.nature.com/articles/d41591-023-00017-7

https://www.biopharma-reporter.com/Article/2023/02/20/moderna-announces-mixed-results-for-influenza-mrna-vaccine-candidate
https://www.nature.com/articles/d41591-023-00017-7


Viral vector vaccines

Callaway. Nature 2020



COVID-19 Viral vector vaccines: THE GOOD

• High efficacy

• Rapid development

• Adapt to variants

Voysey et al. Lancet 2020



COVID-19 Viral vector vaccines: THE BAD

• Adverse events

• Very frequent local and systemic reactions

• Rare, severe events

o Thrombosis with thrombocytopenia (TTS)

o Vaccine-induced immune thrombotic thrombocytopenia (VITT)

o Capillary leak syndrome

o Guillain-Barré syndrome

• Cold chain

• Need for boosters



COVID-19 Viral vector vaccines: THE UGLY

• Anti-viral immunity

• High cost



Future of viral vector vaccines

• Avoiding anti-viral immunity

• Use of different vectors/platforms for priming and booster doses?

• ‘Heterologous prime-boost’

• Adjuvants

• Mucosal administration

McCann et al. Curr Opin Immunol 2022



Non-injectable administration

• Mucosal immunity

• Current

• Oral rotavirus vaccine

• Oral polio vaccine (plan to phase out as part of global eradication plan)

• Live attenuated influenza vaccine

• Future

• Epicutaneous (e.g., microneedles, microinjectors, patches)

• Other mucosally administered

o Intranasal, inhaled, oral



Epicutaneous vaccine administration



Understanding how vaccines work  Rational vaccine design

Pulendran et al. Immunity 2010
Pulendran et al. PNAS 2014



The dawn of ‘precision vaccinology’?

Tsang et al. Trends in Immunol 2020



Thermostability

Gerhardt et al. bioRxiv 2021



New vaccines



Seasonal influenza vaccine pathway

Chen et al. J Biomed Sci 2020



Seasonal influenza vaccine pathway

Chen et al. J Biomed Sci 2020

Combined COVID-
19/Influenza 

vaccine?



Broadly-protective beta coronavirus vaccine?



Universal influenza vaccine

Erbelding et al. JID 2018



Universal influenza vaccine

Erbelding et al. JID 2018; Vogel and Manicassamy. Front Microbiol 2020



Universal influenza vaccine

Erbelding et al. JID 2018; Vogel and Manicassamy. Front Microbiol 2020; https://www.nih.gov/news-events/news-
releases/clinical-trial-mrna-universal-influenza-vaccine-candidate-begins

https://www.nih.gov/news-events/news-releases/clinical-trial-mrna-universal-influenza-vaccine-candidate-begins


Respiratory syncytial virus (RSV)



RSV – recent successes

• Vaccine efficacy 83% in adults aged 60y+

• Immunoprophylaxis – nirsevimab – efficacy ~60-80%



RSV – work in progress

• Pregnancy



Vaccines against antimicrobial resistance



Vaccines against antimicrobial resistance



Vaccines against antimicrobial resistance



Vaccines against antimicrobial resistance

Frost et al. Hum Vacc Immun 2022



Controlled human infection models (CHIMs)

Choy et al. Clin Micro Rev 2022



Vaccine hesitancy



What is vaccine hesitancy?

http://www.bccdc.ca/resource-
gallery/Documents/Guidelines%20and%20Forms/Guidelines%20
and%20Manuals/Immunization/Vaccine%20Safety/ICT-2021.pdf

http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Immunization/Vaccine Safety/ICT-2021.pdf


Should we be worried about vaccine hesitancy?

• Global state of vaccine confidence

Wiegand et al. SSRN 2023



We are failing to vaccinate the world



www.vaccineconfidence.org



What can you do?

• You are the most trusted source of information…

Dubé et al. Vaccine 2018



You have the power to address vaccine hesitancy 

http://www.bccdc.ca/resource-
gallery/Documents/Guidelines%2
0and%20Forms/Guidelines%20an
d%20Manuals/Immunization/Vac
cine%20Safety/ICT-2021.pdf

http://www.bccdc.ca/resource-gallery/Documents/Guidelines and Forms/Guidelines and Manuals/Immunization/Vaccine Safety/ICT-2021.pdf


Summary

• COVID-19 has enabled rapid optimization of vaccine platforms

• RNA and viral vector potentially promising for future vaccines

• Multiple issues that remain to be resolved

• Other platforms also in development

• Potential game-changers would be

• Non-injectable administration

• Need for a single vaccine dose

• Long-term thermostable vaccines

• Vaccines will be a vital part of our strategy against antimicrobial resistance

• New and improved vaccines against respiratory viruses are coming soon…

• Do not under-estimate your role in addressing vaccine hesitancy



Thank you

msadarangani@bcchr.ubc.ca

https://www.bcchr.ca/vec

Twitter: @manishs_ @VEC_ubc

https://www.bcchr.ca/vec

