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IVI is a Vaccine R&D Center with a Global Health Mission 
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Vision: Developing countries free of suffering from infectious disease 

Mission: Discover, develop and deliver safe, effective and affordable vaccines for global public health  

 

• UNDP initiative  
• First international organization in Korea (1997) 
• 35 countries and WHO as state parties 

 

OECD-recognized Nonprofit International Organization  

• HQ and labs at Seoul National University 
• Field programs in 29 countries: Asia, Africa, Latin America 
• 12 nationalities in workforce of ~130 
 
 

Global Vaccine Research Institute 



Outline 

• Introduction: life expectancy and infectious 
mortality 

• Why vaccines have value 
• Vaccines as a work in progress 
• Summary 
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Disclaimers: None 
Use of vaccine images does not imply endorsement of any product. 



Human life expectancy has increased, especially after the 19th C 

And the life of man, solitary, poor, nasty, brutish and short. 



Infectious disease mortality has decreased with development 

Infectious Diseases 

 
Diphtheria  (40million prevented) 

Measles (35 million prevented) 

Smallpox ... 

Non Communicable  

Diseases 

 
Ischemic Heart Disese 

Stroke 

Cancer 

Diabetes 

Alzheimer 

..... 

 



As income levels fall, infectious diseases have a greater impact on 
mortality. 

Vaccines may have greater effect in LDCs 



Vaccines work! 



The 25 vaccine preventable infectious diseases 

Global Vaccine Action 
Plan: 2011-2020 



Impact of vaccine introduction on diseases in USA 

Science 2017; 356:364 

Estimate of decline of 
disease morbidity due to 

vaccination 



Underutilized vaccines: 25M lives could be saved in 10 years 

Diseases for which no vaccines exist: 4.8M deaths / 
year; 48M over 10 years (more later) 

Vaccination prevents millions of cases of death and illness 
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Vaccines wipe out deadly diseases 



Vaccines can prevent cancer 
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Impact of Hepatitis B vaccination on 
Hepatocelluar Carcinoma in Korea & Taiwan 

Note: use of images 
does not imply 
endorsement of any 
vaccine shown. 



Vaccines are cost-effective 



Epidemics are expensive 
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• Healthy societies make better 
partners 
– UN Sustainable Development Goal 3 

• The cost/burden of infectious 
diseases is enormous 
– MERS in Korea $10 billion 
– SARS - $40 billion 
– Ebola - $6 billion 
– Global pandemic (1918 Spanish flu, 

5% of global GDP ~3 trillion USD 
(World Bank) 

– Total cost for 21st century $6 trillion 

• How do we value the human 
cost? 

• Global Health Security is National 
Security  Children with measles, Africa 



An ounce of prevention Is worth a pound of cure 

Take the 2009 US birth cohort, 4.1M children 
• The vaccines they receive will save $13.5B in health treatment costs 
• It will have a total savings of $70B (when including other measures, 

such as productivity) 
• Global costs saved by just pneumococcal, rotaviral and HiB vaccines 

could total $63B 2011-2020. 

And it doesn’t cost much 

Usually… 



Vaccination prevents deaths and saves money 
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• Vaccination programs have 
prevented >3.0 billion infections 
worldwide 
– >500 million deaths prevented 

• Vaccines will save lives from 2011-
2020:  
• 25 million deaths prevented 

WHO  Global Action Plan  
http://www.who.int/immunization/global_vaccine_a
ction_plan/GVAP_doc_2011_2020/en/index.html) 

US CDC estimate 

 

From 1994-2013 in USA 
 

Vaccines prevented: 

•  322 million illnesses 

•  21 million hospitalizations 

•  732,000 deaths 

 

Vaccines saved: 

•  $295 billion direct costs 

•  $1.38 trillion in total 

societal costs 

For every $1 spent on vaccines, $16 are 
saved in future healthcare costs, lost 
income, and lost productivity. If all indirect 
costs are included, the ROI is 44:1. 



Example: Indirect effects of vaccination 
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• Education 
• Herd immunity 
• Antimicrobial resistance (direct & indirect) 
• Improved health & economic prospects 
• Improvements in GDP 

1) Improve IQ 
2) Higher survival lower birth rate 
3) Higher parental productivity 
4) 30-50% of Asian growth from 2,3 

In RSA introduction of PCV 
result in an 80% decrease 
in non-susceptible S. 
pneumoniae infections 
(van Gottberg, NEJM 2014) 



Vaccines don’t save lives, 
vaccination does 



Income is not the only driver of vaccination uptake 

Rotavirus vaccine 2016 



Impact of PCV: RSA 
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Unicef, 2015, Cost to fully immunize a child with rota, pentavalent, 
and pneumococcal vaccines 

Success has a price 

PCV accounts for a large % of spending 



Unmet Demand for PCV – the challenge of supply 

GAVI: Strategic demand forecast for PCV 

Current Advanced Market Commitment 



PCV implementation by country income 

Non-Gavi countries, primarily middle/lower middle band 

Income is not the only driver of vaccination uptake 



Why is there a resurgence in measles in Europe? 

ROMANIA 
• Poorer European country 
• Poorer public health 

infrastructure 
• Weak disease surveillance 
• Marginalized population 

(Roma) 
• Vaccine shortage (!) 

 25 

ITALY 
• Anti-vaxer 
• Laissez faire? 

 
FRANCE 
• Anti-vaxer 

 
UK – measles eliminated, 
imported cases cause measles 
 



We need to invest in new 
vaccines and in smarter 
vaccines 
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Though operating models are different, 
the vaccine industry is highly consolidated 

light green: projects in pipeline; green: products in portfolio; dots: revenue 

Vaccines on market, in pipeline, and revenues 

Vaccine Industry Focus: 

Products, Pipelines, 

Revenue 
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New 
Targets 
R&D 



Vaccine R&D: Gaps 
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Newly Approved Vaccines 

• 1/3 of R&D covers new vaccine targets 
• At least 32 diseases have no vaccines from 

companies in review 
• Adaptations to existing vaccines cover 50% of 

R&D 
• Cost 

 $500M less complex vaccine 
 $1 B more complex vaccine 

• Failure rate 
 Only 7% of vaccines reaching preclinical 

development are licensed 

Diseases that don’t 
make the list of 
diseases without 
vaccine R&D 
• Group A Strep? 
• Hepatitis E? 
• Non typhoidal 

Salmonella? 
• Shigella? 

Diseases without vaccine R&D  

Access to Vaccines Index 2017 



SUMMARY 

• Vaccines work – to prevent morbidity, mortality, cancer and 
have numerous “additional benefits” 

• Vaccines are cost-effective 
• Vaccines only work when used 
• We need to keep developing new vaccines – there are still 

diseases with high burden > new mechanisms for funding. 
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