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• Eradication: Example

• What it takes?

• Polio...are we there yet

• Measles and rubella
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“Reduction of the worldwide incidence of a disease 

to zero as a result of deliberate efforts, obviating 

the necessity for further control measures”

ERADICATION



©The Immunisation Advisory Centre 2015

Conditions that make it scientifically feasible to eradicate a disease

• Epidemiologic vulnerability.
– does not spread easily

– there is a natural cyclical decline in prevalence

– there is a naturally induced immunity

– it is easily diagnosed

– the duration of any relapse potential is short

• Availability of an effective and practical intervention. 
– vaccine 

– other primary preventive measure

– curative treatment

– a means of eliminating vectors. 

Ideally, the intervention should be effective, safe, inexpensive, long-lasting, and 
easily deployed.

• Demonstrated feasibility of elimination. 
5https://www.cartercenter.org/health/itfde/index.html

https://www.cartercenter.org/health/itfde/index.html


To date, only one infectious disease that 

affects humans has been eradicated



www.bcm.edu/departments/molecular-virology-and-microbiology/emerging-infections-and-biodefense/smallpox-virus

The Fever of 1721 by Stephen Coss

Minature of smallpox from the Toggenburg Bible, 1411

SMALLPOX
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https://www.who.int/features/2010/smallpox/surveillance/en/index2.html

A crowd of people in Niger, West Africa awaiting vaccination during the 

Smallpox Eradication and Measles Control Program in the late 1960s 

or early 1970s. Image: Dr. JD Millar/CDC.

https://www.who.int/features/2010/smallpox/surveillance/en/index2.html
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May 8, 1980, the 33rd World Health 

Assembly officially declared the 

world free of this disease. 

Eradication of smallpox is 

considered the biggest 

achievement in international public 

health.
US CDC
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Eradication: Why Smallpox

• The disease is highly visible: Easily recognized rash

• The time from exposure to the initial appearance of symptoms 
is short, so that the disease usually can’t spread very far before 
it’s noticed. 

• Only humans can transmit and catch smallpox. 

• The ability to protect individuals against infection. 

– Natural infection leads to lifelong immunity.

– Smallpox vaccination was highly effective. 



12

International Task Force for Disease Eradication
( 1989 – 1992)

• Considered 90 diseases

• Six diseases could probably be eradicated by using 

current technology
– Dracunculiasis (guinea worm)

– Poliomyelitis

– Mumps, rubella

– Lymphatic filariasis

– Cysticercosis



POLIO



Alexander Turnbull Library, 

Photographer: John Pascoe Reference: 1/4-000643-F

Wilson Home for crippled children in 

Takapuna, Auckland, 1943. 
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Still not there.....

Wild polio 2019* (2018)

• TOT 56 (13)

– Afghanistan  11 (10)

– Pakistan 45 (3)

No type 2 cases since 1999

Last type 3 case 2012

Type 1 still circulating

Vaccine-derived polio 2019* (2018)

• TOT 43 (15)
– Angola 3 (0)

– Central African Republic 4 (0)

– China 1 (0)

– Democratic Republic of the Congo 15 (7)

– Ethiopia 1 (0) 

– Ghana 1 (0)

– Myanmar 2 (0)

– Niger 1 (0)

– Nigeria 12 (2)

– Papua New Guinea 0 (1)

– Somalia (Type 2) 3 (2)

– Somalia (Type 3)  0 (3)

* To 23 July 2019



http://polioeradication.org/news-post/pakistan-polio-snapshot-may-2019/

http://polioeradication.org/news-post/pakistan-polio-snapshot-may-2019/


Immunizing a small boy on a canoe as they ferry across 

their village, Makoko. © UNICEF/Peter Idowu

http://polioeradication.org/news-post/pakistan-

polio-snapshot-may-2019/

http://polioeradication.org/news-post/pakistan-polio-snapshot-may-2019/


• Wild virus: Pakistan and Afghanistan

– Conflict and mistrust

– Inaccessibility for vaccination

- parts of Afghanistan and Nigeria

• Large numbers of circulating vaccine-derived polioviruses 
originating from the oral polio vaccine

• Poor vaccination coverage with IPV in many countries

• IPV shortages

Challenges



RadioFreeEurope RadioLiberty Pakistan April 2019

Guardian April 2019



20



Babycenter.com



Measles and Rubella Elimination Targets

Global: World Health Assembly, 2010

Milestones by 2015:
1. MCV1 coverage ≥ 90% national & ≥ 80%  in every district

2. Measles reported incidence <5 cases/million

3. Measles mortality reduction of 95% vs. 2000 

Regional elimination: GVAP, 2012

By 2015:

Elimination of measles in 4 WHO Regions 

Elimination of rubella in 2 WHO Regions

By 2020:

Elimination of measles & rubella  in 5 WHO Regions 



Global Milestone #3
95% Reduction in Measles Deaths

44%

22%

33%

Estimated 
deaths by 

Region, 2017

AFR

AMR

EMR

EUR

SEAR

WPR

21.1 million deaths prevented  from 2000-2017 by measles 
vaccination

545,174 

109,638 
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United States**

1,148 cases in 2019

(**Data source: CDC)

US: high measles 

coverage, pockets of low 

coverage. Multiple 

importations 

Ukraine: it’s complicated

Philippines: historic 

low coverage 

exacerbated by 

Dengvaxia concerns 

Yemen: political 

conflict

Madagascar: accumulation of 

susceptibles over many years

DRC: endemic 

transmission pattern

Venezuela: 5,668 

cases in 2018, due 

to collapse of 

health system

Brazil: 10,262 

cases in 2018, due 

to cross-border 

importations into 

underserved 

region

2019





Why Now?  Cause(s) of Measles Up-swing

➢ Root Cause:  Gaps in population immunity because of insufficient vaccine coverage over many 

years 

✓ Weak and fragile health systems in many countries (e.g., CAR, DRC, Madagascar) 

✓ Civil unrest, famine, active conflict, socio-economic/political crisis (e.g., Syria, Venezuela, Yemen)

✓ Vaccine hesitancy, quality and access of services (Philippines, Ukraine, United States)

✓ Susceptible populations distributed across wide age groups (France, Bangladesh)

➢ Outbreaks affecting sub-groups: adolescent-adults, migrants, indigenous, religious groups (United States)

➢ Global spread 

✓ Increasing interconnectedness

✓ Measles virus highly infectious, incubation period 7-21 days 

✓ Outbreaks in countries with high international travel creates pressure on eliminated countries 



• 2009 International Task Force on Disease Eradication: Measles eradication is biologically 

feasible 

• Americans free of endemic measles officially Sep 27, 2016 

• WHA 2010: 3 milestones are established for measles control by 2015

• 2010 SAGE: measles can and should be eradicated. A goal for measles eradication should be 

established with a proposed target date based on measurable progress made towards existing 

goals and targets.

• 2016 Midterm Review of the MR Global Strategic Plan 2012-2020: A determination should be 

made, not later than 2020, whether a formal global goal for measles eradication should be set 

with timeframes for achievement. 

Eradication ? 



28
Auckland Regional Public Health 

Services Status Report July 2019
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Is Eradication feasible for measles and rubella

Biologically = YES

• Programmatic feasibility

e.g., political will, public support, donor support - under review 

– In the current context unlikely 

– However all regions continue to have elimination goals

• Costs of delaying eradication 
• Human – preventable CRS cases, and measles deaths and morbidity

• Financial – cost of maintaining elimination; re-importations; outbreak response

• Political – inconsistent messaging; de-prioritization if goals not met 

• Technical – progressive immunity gaps in older age cohorts; waning maternal immunity 
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Elimination is not eradication

Disease elimination (definition can be used variably)
- Cessation of transmission of a disease in a single country, continent 

or other limited geographic area
- Can ‘eliminate’ a disease in humans while the microbe remains at 

large in the environment eg neonatal tetanus
- A clinical manifestation can be eliminated although the disease ma 

remain eg blindness from trachoma
- Can also mean control of a disease or its manifestation to a level no 

longer considered a ‘public health problem’ eg possibly cervical 
cancer ‘elimination’

31



Cervical cancer elimination?





34


