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Global Achievements in the Conquest of Polio

1.5 million 

deaths 

averted

10 million 

cases of

paralysis 

prevented

From >350,000 cases 1988 

to 22 cases in 2017

125 countries in 

1988 to 3 in 2018



Nigeria (0)

Afghanistan (15)

Pakistan (4)



Source: UNICEF, 2018



Outbreaks of Vaccine Derived Polioviruses 

(cVDPV), 2000-2015

DOR / HAITI

2000-01

VDPV 1

21 cases

NIGER

2006

VDPV 2

2 cases

NIGERIA

2005-15

VDPV 2

148 cases

DR CONGO

2008

VDPV 2

11 cases
MADAGASCAR

VDPV 2

2001-02

5 cases

2005

3 cases

VDPV-1

2015

3 cases

MYANMAR

2006-07

VDPV 1

5 cases

INDONESIA

2005

VDPV 1

46 cases

CHINA

2004

VDPV 1

2 cases

CAMBODIA

2005-06

VDPV 3

2 cases

PHILIPPINES

2001

VDPV 1

3 cases

ETHIOPIA

2008-09

VDPV 2

4 cases

INDIA

2009

VDPV 1, 2

2 cases

UKRAINE

2014-15

VDPV 1

2 cases

CHINA

2004

VDPV 1

2 cases

CHINA

2004

VDPV 1

2 cases

CHINA

2004

VDPV 1

2 cases



Source: Centers for Disease Control and Prevention, 2015

Cases of paralytic 

poliomyelitis and 

number of  reported  

vaccine-associated 

cases, USA 1980-2002



Introduce at least one dose of IPV

Withdraw bOPV & 
routine OPV use

Before end 

2015

2016

2019--?

Ongoing STRENGTHENING of routine immunization services

Polio Eradication Endgame Strategy: Withdrawal of OPV

Adapted from: WHO, 2018



Critical Vaccine-Related Questions 

for the Eradication Endgame:

• Optimal use of IPV in high-transmission 

countries, following tOPV-bOPV switch

• Optimal use of IPV in low-transmission countries

• Mitigating barriers to IPV supply
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Maternal

Antibody

Environmental Enteropathy

Impaired OPV responses

Barriers to

Effective Surveillance

Lower Vaccine

Coverage

Poor Water/Hygeine

Conditions

Decreased Population Immunity

Factors Affecting Polio Vaccine Policy: High Transmission Countries

Limited Resources for

Vaccine Programs

Emphasis on:

• Affordability

• Alignment with EPI

• Mucosal Immunity

bOPV bOPV bOPV

6 10 14

IPV

Increased Susceptibility to cVDPV

and WPV Transmission



% Type 2 Seroconversion with bOPV-IPV 

Mixed Schedules, Latin American Infants

Asturias et al., Lancet 2016.

bOPV bOPV bOPV

6 10 14

IPV

bOPV bOPV bOPV

6 10 14 36

IPV IPV

1-dose IPV: 80% Seroconversion 2-dose IPV: 100% Seroconversion



bOPV bOPV bOPV

6 10 14

IPV

Source: Saleem et al. JID 2017



50%

75%

25%

100%

bOPV bOPV IPV
bOPV IPV

Source: Gaensbauer et al. CID 2018 (in production)

Seroprotection 

rates according 

to pre-IPV 

serostatus and 

vaccination 

schedule 

among Latin 

American 

Infants

Pre-IPV seropositive:

n=111

Pre-IPV seronegative:

n=370



1 or 2 doses of IPV added to a 3 dose bOPV vaccine 

schedule in Latin America: mucosal immunity

3 bOPV doses (control)

3 bOPV + 1 or 2 IPV

Log shedding index

Log shedding index
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1 dose IPV

2 doses IPV

Asturias et al., Lancet 2016.



SAGE Polio Working Group 2018 post-certification IPV schedule:

• All previously OPV-only using countries

• Minimum of two doses of IPV

• Full dose or fractional dose

• First dose at 4 months, second dose at least 4 months 

later



Critical Vaccine-Related Questions 

for the Eradication Endgame:

• Optimal use of IPV in high-transmission 

countries, following tOPV-bOPV switch

• Optimal use of IPV in low-transmission 

countries

• Mitigating barriers to IPV supply



Capacity for Effective Surveillance

Improving WASH

Conditions

Improved Population Immunity

Factors Affecting Polio Vaccine Policy: Low-Transmission Countries

Emphasis on:

• Reduction in VAPP

• Humoral immunity

• Individual protection

bOPV bOPV bOPV bOPV

2 4 6 18 48

IPV

bOPV bOPV

2 4 6 15 48

IPV IPV IPV

Bolivia*

Brazil*

*Source: WHO, 2018

Reduced Susceptibility to cVDPV Transmission 

WPV and cVDPV Remote

VAPP ever-present



Type 2 Polio seroconversion and Ab titers by study 

group in Chile 2013

Seroconversion to serotype 2

O’Ryan M. Lancet ID 2015

Serotype 2 Antibody Titers



50%

75%

25%

100%

bOPV bOPVIPV

Source: Gaensbauer et al. CID 2018 (in production)

Seroprotection 

rates according 

to pre-IPV 

serostatus and 

vaccination 

schedule 

among Chilean 

Infants

(1 IPV dose)

Pre-IPV seropositive:

n=112

Pre-IPV seronegative:

n=60



50%

75%

25%

100%

bOPVIPV

Source: Gaensbauer et al. CID 2018 (in production)

Seroprotection 

rates according 

to pre-IPV 

serostatus and 

vaccination 

schedule 

among Chilean 

Infants 

(2 IPV doses)

Pre-IPV seropositive:

n=111

Pre-IPV seronegative:

n=67
IPV



Critical Vaccine-Related Questions 

for the Eradication Endgame:

• Optimal use of IPV in high-transmission 

countries, following tOPV-bOPV switch

• Optimal use of IPV in low-transmission countries

• Mitigating barriers to IPV supply



Seroconversion of 2 intradermal f-IPV doses compared to 1 full IM dose

Source: Okayasu, JID 2017



WestPharma ID Adapter



Sabin-IPV may 

positively impact

both supply and 

safety concerns

And may be optimal 

for cVDPV’s



Critical Vaccine-Related Questions 

for the Eradication Endgame:

• Future innovation to improve our vaccine 

armamentarium?
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Thank you very much for the honor of speaking 

to this conference!


