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VPD elimination strategies – 8 diseases 

At founding of EPI,  
one disease -

specific strategy: 
smallpox
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VPD elimination strategies 
Smallpox
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"It now becomes too manifest to 
admit of controversy that the 
annihilation of the smallpox, the 
most dreadful scourge of the human 
species, must be the result of this 
practice (vaccination)."

1801



• 1801 
• 1958 – 11th World Health 

Assembly – Eradication 
proposed  

• 1967 – Programme began

10 years

• 1977 – Last case

• Stable vaccine 
• Mass production
• Special needle

• Shift in strategy
    100% coverage 
              to 
“search and destroy” 



Ali Maalin

Rahima Banu

Australia
NZ

1919

>10 M cases
> 2M deaths
 

1967



“Smallpox eradication was achieved, but just 
barely achieved”

1. Fenner F. Global eradication of smallpox. Reviews of infectious diseases. 1982;4:916-30

2. Arita I, Nakane M, Fenner F. Is polio eradication realistic. Science. 2006;312:852-4.

Changed strategy to "search-and-destroy“ 
Outbreaks rapidly identified 
Watchmen working around the clock  in 
every infected household
Reward for notification 1 

Had the biological and epidemiologic 
characteristics of the disease, or the 
world political situation, been even 
slightly more negative, the effort might 
have failed” 2

D. A. Henderson

Frank Fenner



DA Henderson 2000:    20 years post smallpox eradication

Smallpox eradication has spared the global community 

• 350 million cases

• 40 million deaths  

• Annual savings > US$ 2 billion 



2011 2023

Monkeypox probably always around 
Not recognised until 1970 
- post smallpox elimination in DRC 



Rinderpest
Mortality approached 100% 
Eradicated 2011
Morbillivirus related to measles
Live attenuated vaccine 
Heat stable 

 

"What made eradication possible was 
a really good vaccine and political support. 
You don't ask a cow if it wants to 
be vaccinated”



Disease Eradication 

Gains 
▪ Enormous potential cost 

savings
▪ Builds health 

infrastructure 
▪ Only sure route to equity 

 



ZERO 





VPD elimination strategies - Polio 
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Eradication of a second human disease?  

adapted from slide courtesy of Dr Kate O’Brien 

1955 1974

Salk 
develope

d polio 
inactivate
d vaccine

1988

Sabin 
develops 

a ”live” 
oral polio 
vaccine

1961 2000 2005

Polio-free 
(not certified)

Endemic

WHO 
Regions  

polio free

All maps from: https://ourworldindata.org/grapher/progress-towards-polio-eradication?time

125 countries
> 350,000 cases

23 countries
99% case 
reduction

4 endemic 
countries

India 
Pakistan 

Afghanistan 
Nigeria 

NZ 1962
Australia 1973 

https://www.who.int/topics/poliomyelitis/en/
https://www.rotary.org/en
http://www.cdc.gov/
http://www.unicef.org/
https://www.gatesfoundation.org/
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time
https://ourworldindata.org/grapher/progress-towards-polio-eradication?time


Smallpox vs Polio 

Eradication easier if… Smallpox Polio

Only in humans Yes Yes

Cases are obvious Old cases: scars  
New cases – sick 
Contacts traced ✓✓

Undetected cases ++
Paralysis 1/200 

Contacts traced 

Transmission 
only after rash

Yes No 

Infectiousness + ++
Serotypes One Three

Vaccine delivery  Single dose
No cold chain 

Multiple doses 
Cold chain required



2010-12

• No Type 2 Poliovirus since 1999 
• New science: 

• Bivalent OPV (Types 1 and 3)
• Improve immune “take” 

•  New delivery strategies: 
• Including other health campaigns 
• House to house 



The Original Plan 
35 years 

and counting



Vaccine-derived polioviruses – OPV   



Global OPV2 withdrawl  “the “switch”   
April 2016: 155 countries 



Novel OPV 2 vaccine –  vaccine-derived polio reduced >80% 



The New Plan 40 years 
$A1B in 2025



<<>>>>>>>>>>>>>

26

Wild type polio (type 1) 

Vaccine derived polio (type 2) 



1954 1966

Polio - summary

A LONG WAY TO  GO
2030 +  

ENCOURAGING 
TRENDS

NEW VACCINES



VPD elimination strategies - measles
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Eradication criteria 

Eradication easier if… Measles Polio

Only in humans Yes Yes

Cases are obvious Transmission before 
symptoms 

Undetected cases ++
Paralysis 1/200 

Transmission 
only after rash

No No 

Infectiousness ++++ ++

Serotypes One Three

Vaccine delivery  Two doses
Cold chain required

Multiple doses 
Cold chain required



✓

✓

✓



SAGE Meeting 
October 2019
Low probability of 
global eradication 
before 2050 

World Health 
Assembly 2010 

Measles Eradication 
should be pursued 







Model conclusions 

       93 countries with lowest MCV coverage

          With intensified investment by 2050: 

▪ Probabilty of elimination > 75% in 14% 
▪ Level of regional inequity crucial  



Countries with verified measles elimination - 2023





1478
3.7 per million
Last week 19 
Years > 5 per million since 2000 - zero

4718
100 per million
Last week 85 
Years > 5 per million since 2000 - 4





• California 2000-2015: 
– 20% of measles cases = 1 or 2 dose MMR 

•  Australia 2012-19:
– 17% of cases 20-29 years = 2 doses MMR

• S Korea: University outbreak 2014:
– Index case had 2 MMR doses 

– 2 doses only 60% effective 



In people with previous measles 
infection, antibody levels stable

In vaccinated people 
antibody levels go down



Would aerosolised measles vaccine 
be more like measles infection and 

more effective than IM? 





The Mexican 
Device

4 million schoolchildren

 in Mexico



Aerosol delivery with a modern nebuliser
• 0.3mL
• ~45 sec to 

deliver each 
dose



Antibody 4 weeks after MMR (n~280)



Aerosol in a cup ? 
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