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History Repeats Itself
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A view of a quarantine area in Malta. Credit: Wellcome Collection

Trentino (30) → Quarantino (40) → Quarantine
Beyond leprosy and plague, various forms of self-isolation and physical/social distancing has been adapted to and 
contain outbreaks (e.g., smallpox, yellow fever, flu, SARS, etc.)

A scene from a plague poster. (Photo by Hulton Archive/Getty Images)



Mask Wearing During Spanish Flu

3 Source: New York Times



Epidemiologic Investigation for Disease Control
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ILLUSTRATION BY JOHN SNOW, IMAGE COURTESY FINAVON, WIKIPEDIA

Father of modern epidemiology; proving cholera is waterborne disease 
(vs. miasma theory)



Emerging Infectious Diseases

5 Source: Ann Intern Med 2017 Dec 5;167(11):805-811



The 26 Vaccine Preventable Infectious Diseases
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SARS-CoV-2



Vaccines wipe out deadly diseases
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Next: Polio?



Impact of Immunization

8

Source: Value of Immunization 
Compendium of Evidence

Source: GAVI



Impact of Immunization Beyond Health
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Source: GAVI



Immunization - Healthy Return on Investment
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Source: GAVI



Time between pathogen discovery and vaccine
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Valley of Death in Clinical Trial

12 Source: https://www.brightfocus.org/, https://www.cancer.nsw.gov.au



Vaccine Clinical Development under Pandemic

13 Source: https://www.nejm.org/doi/full/10.1056/NEJMp2005630



COVAX for Equitable Access to COVID-19 Vaccines
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189 countries have joined COVAX
• Organized by CEPI, GAVI, WHO
• 92 LMIC could be supported by the 

COVAX AMC
• 2 billion doses of WHO PQ’d

vaccines by end of 2021
• 5 billion doses secured
• Roughly 20%- > 30% of need

Source: COVAX Supply Forecast



COVID-19 Vaccine Supply Shortage
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• Rapid large-scale manufacturing along with 

contracting/licensing agreements enabled billions of 

COVID-19 doses; global demand > supply 

• Successful development of additional vaccines and 

scale-up manufacturing of approved vaccines are 

critical

• Due to quick ramp-up, manufacturing process may 

not have been optimized resulting lower yield 

(Planned vs. Actual)

• Flow of raw materials affecting supply chain

2021

COVAX as planned

planned

actual

COVAX projected
revised

planned

Source: New York Times, 3 Aug 21



Vaccine Manufacturing Process
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Source: Chatham House: Toward Vaccinating the World, 2021

Vaccine manufacturing is a complex process where quality makes a difference 
in efficacy and safety

1. Upstream (Drug Substance)

2. Downstream (Purified Drug Substance)

3. Fill and finish



Intellectual Property is one (complicated) thing

17

RNA Vaccine IP

Source: Gaviria et al, Nature 2021

• Underlying technology used to develop a vaccine can 

be protected by patents

• Foundational technology needed to develop a vaccine 

invented in academia/biotech companies (Protected 

through patents) → subsequently licensed out to a 

larger entity for further development and 

commercialization; increases complexity involved in IP 

protections and licensing

• Patents, trade secrets and know-how may impede 

future research and development of existing vaccine 

technology by creating legal barriers



Inequitable Vaccine Distribution Across the World
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• Humanitarian crisis: Without equity in 
the first 2 billion doses global COVID-19 
deaths will double

• Biological crisis: Failure to control 
pandemic generates mutants that will 
undermine the efficacy of vaccines 

• Economic crisis: Without equity, 49% of 
the global economic costs of the 
pandemic in 2021 ($4-5 trillion) are 
borne by the advanced economies 
(2021: NBER, Brookings Institute, ONI)

25%

49%

25%

<1%

Source: Our World in Data



Safety, benefit and risk of COVID-19 vaccines
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2/10,000 incidence 
March 2021

20/10,000 
incidence July 
2021

Source: Winton Centre for Risk and Evidence Communication
Cambridge University

Slide Courtesy of Dr. Anh Wartel, IVI 



Vaccine Hesitancy
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Source: Our World in Data

December 2020

October 2021



Why Do People Have Vaccine Hesitancy?

21

Source: WHO, Medscape

• Misinformation

• Underestimate severity

• Believes there is still a debate

• Misinterpret information

• Anecdote versus scientific fact

• No vaccine = no risk thinking

• Distrust of government



Vaccine Acceptancy in Korea

22

Willing to receive COVID-19 vaccine

Not willing to receive COVID-19 vaccine

Source: http://ncov.mohw.go.kr/, 코로나19 인식도조사

71.9%

45.5%
52.9% 50.0%

나로인해가족이

코로나19에

감염되는것을막기

위해서

우리사회가

집단면역을

형성하는데에

기여하기위해서

코로나19 감염이

걱정되어서

예방접종을하면

일상생활을할때더

안심될것같아서

81.6%

51.3%

18.4%

43.4%

7.9%

예방접종

이상반응에대한

우려때문에

백신의효과를

믿을수없어서

원하는백신을

맞을수없어서

기본방역수칙을

잘지키면예방할

수있을것

같아서

현재건강해서

코로나19에

걸려도피해가클

것같지않아서

http://ncov.mohw.go.kr/


Lessons Learned from COVID-19 Pandemic

23 Slide Courtesy of Casey Selwyn, BMGF



Vaccine to Fight Next Pandemic
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Slide Courtesy of Dr. Jerome Kim, IVI 

Prove it Make it Use it

Vaccine Saves Lives

Vaccination/Immunization Saves Lives
1) Vaccine
2) Vaccination System
3) Vaccinee



Setting Bold Mission after Pandemic
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Source: G7 Summit, UK (June 2021) Source: www.science.org



Innovations Driving New Vaccine Platforms
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Source: Vaccines 2021, 9(2), 97



Consolidated Approach for Research and Sustained Investments

WHO R&D Blueprint: prioritizing diseases for 

research and development for emergency

• COVID-19

• Crimean-Congo hemorrhagic fever

• Ebola virus disease and Marburg virus disease

• Lassa fever

• Middle East respiratory syndrome coronavirus 

(MERS-CoV) and Severe Acute Respiratory 

Syndrome (SARS)

• Nipah and henipaviral diseases

• Rift Valley fever

• Zika

• “Disease X”

27
Source: WHO, CEPI



Tech Transfer and Manufacturing Scale-Up
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Slide Courtesy of Martin Friede, WHO

Source: McKinsey



Vaccine Security Beyond COVID-19
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• Build, expand, re-purpose manufacturing 

sites

• Staff and talent acquisitions 

• Harmonization of regulatory requirements; 

collaboration and collective regulatory review

• Foster collaboration, establish technical 

assistance mechanism (tech transfer)

• Establish ‘push-and-pull’ strategy (e.g., 

advanced commitment)

• Information sharing

• Joint emergency stockpile

Source: K-글로벌백신허브화비전및전략



Examples of Innovation for Mass Vaccination
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Focused momentum towards better 
preparedness for the next pandemic

Preparing for Next Pandemic
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IVI is an International Organization dedicated to Global Health
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• UNDP initiative 
• First international organization in Korea (1997)
• 36 countries and WHO as state parties (Madagascar, Argentina, 

and Spain pending final submission to UN)

OECD-recognized International Organization (not for profit) 

• HQ and labs at Seoul National University
• Field programs in 28+ countries: Asia, Africa, Latin America
• 23 nationalities in workforce of 183

Global Vaccine Research Institute

MadagascarFinland

Argentina

Thank you for your attention!

Spain


