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In battle, no plan survives
contact with the enemy.

von Moltke, the elder.



Presentation Outline

• Objective, background, vaccination options.
• Risks of paralytic poliomyelitis after eradication.
• Policy implications (work in progress).
• Prerequisites and contingency planning for 

stopping OPV.
• Research to refine policies & negotiating for 

OPV cessation.
• Implications for vaccination options & 

conclusions.



Objective of Post-Eradication Planning

To minimize the risk of 
paralytic disease due to  
poliovirus among current 
and future generations of 
children.

…. realizing that there are no 
risk-free options ….



Dove & Racaniello

Hispaniola

iVDPV rediscovery

1997

1998

2002

The world is using 
approximately 2 billion 
doses of OPV every year 

thus, in this steady-
state, massive quantities 
of Sabin viruses  replicate 
and mutate constantly



Original Options for Longterm
Polio Immunization Policy

• Stop all polio immunization.

• Stop all OPV; limited IPV use.

• Replace all OPV with IPV.

• Introduce new polio vaccines.
Technical Consultative Group to WHO on the Global Eradication of Poliomyelitis. "Endgame" issues for the
global polio eradication initiative. Clin Infect Dis 2002;34:72-77.



Risks of Paralytic 
Poliomyelitis in the Post-

Eradication Era



Risks of Polio After 'Eradication'
with Continued OPV Use

VAPP 2-4/m birth cohort 250-500 stable

iVDPV 39 identified ~1 decreases
(since 1962)

cVDPV 0-3* per year ~20 increases

IPV sites 1 accident (1990s) <1 decreases

Lab accident   1 investigation  NK decreases

Deliberate 0 NK unknown

Frequency Annual Evolution           
Risk to date burden over time

*based on current understanding



1o Risks Associated with Continued, 
Routine OPV Use

• Vaccine-Associated Paralytic Poliomyelitis 
(VAPP): paralytic polio occurring in vaccine 
recipients, or contacts of OPV recipients.

• Circulating VDPV (cVDPV): > 1 paralytic polio 
case with isolation of related but non-identical 
VDPV viruses (1 case if recombination present).



Outbreaks of circulating Vaccine-Derived 
Polioviruses (cVDPVs), 1988-2007

Philippines 
2001

3 cases
Type 1

Hispaniola 
2000-01

22 cases
Type 1

Madagascar
2001/2 

5 cases - Type 2

China
2004

2 cases
Type 1

Egypt* 
1988-93
32 cases
Type 2

* Based on retrospective analysis of isolates.

Indonesia
2005

46 cases
Type 1

Cambodia
2005/6
2 cases
Type 3

2005
1 Case & 7 contacts: Type 3

3 cases: Type 2

*
Peru 
1983

Type 2

*

Pakistan
2000 

Type 2

Nigeria
2006/7

70 cases 
Type 2

Data reported to WHO as of 11 May 2007

Myanmar
2006/7
4 cases 
Type 1



Long-Term Poliovirus Excretors
(iVDPVs: 1o immunodeficiency-associated VDPVs)

39 iVDPVs (> 6 mos excretion) 

2 known to excrete >5 years.

Type 2 > Type 1 > Type 3

From:
– Industrialized countries (23)
– Middle income countries (15)
– Low income countries (1)

Immunodeficiencies linked to 
prolonged poliovirus excretion

cvid
agamma
ab deficient
scid
hypogamma
ICF 
MHC-II def
XLA
unknown



Policy Implications 
(evolving area of work)



After interruption of wild 
poliovirus, continued use of 
OPV would compromise the 
goal of a polio-free world.

Expert Consultation on Vaccine-derived
Polioviruses (VDPVs), Sept 2003, Geneva



Advisory Committee on Polio Eradication 
(ACPE), 2004

Policy Directive: after interruption of wild type poliovirus, 

continued OPV use would be incompatible with eradication.

Timing: cessation of routine OPV must occur while 

population immunity & surveillance sensitivity are high.



Strategic Plan 2004-2008

Direction & Objectives
• Interrupt transmission of 

polioviruses.

• Achieve global certification of 
polio eradication.

• Establish policies & tools for 
OPV cessation.

• ‘Mainstream’ the polio eradication
infrastructure



Prerequisites for OPV 
Cessation



Prerequisites for OPV Cessation

• Interrupt & contain wild polioviruses.

• Ensure global surveillance/notification capacity.

• Establish mOPV stockpile & response mechanism.

• Implement IPV requirements in biohazard settings.

• Synchronize cessation of trivalent OPV.

• Contain Sabin polioviruses.



Framework for Policy Makers, 2005



Major Developments in Past 
Two Years



Major Developments 2005-07
Surveillance

– Polio 'notifiable' in International Health Regulations (2005).

– New tools being developed (eg. Real-time PCR; IgM).

Response
– Stockpile Standard Operating Procedures (SoPs) draft.
– mOPV1 & mOPV3 licensed and in use.
– GAVI/iFF $190 million to initiate stockpile signed.

IPV
– Supplement to WHO IPV Position Paper (OPV cessation).
– IPV 2-dose & fractional dosing studies.

Longterm containment plan (GAP III)



Global Action Plan for Poliovirus 
Containment in the Post-OPV Era (3rd ed)

Longterm containment goal: <20 facilities worldwide.

For countries retaining viruses:
'Primary safeguards': longterm containment requirements.

'Secondary safeguards': low NPEV, sewage systems, high IPV.

Milestones, process and timeframes for OPV cessation, 
stock recall & destruction.

Draft document for public comment. 





Supplement to the WHO Position Paper on 
IPV Following OPV Cessation

Publication date: 14 April 2006 (WER)

Major Policy Implications:

– establishes IPV schedule & coverage requirements for countries 
holding poliovirus after OPV-cessation (i.e. longterm biohazards).

– introduces potential alternative IPV strategies for countries 
without poliovirus but which perceive themselves to be at risk
(e.g. 2 dose schedules, fractional dosing).

– introduces the concept of 'consequence assessments' to guide 
decisions on sites for future IPV production facilities.



Stockpile Standard Operating Procedures 
(SoPs) for monovalent OPVs

1st Draft Circulated: 29 Sept 2006

Major Policy Implications:

– Proposes governance and ownership.

– Outlines release criteria & processes.

– Introduces target specifications for stockpiled mOPVs.

– Introduces containment conditions for stockpiled mOPV.



Timeline for Polio Eradication

Priority
Activities

Eradication
& Certification

OPV Cessation
& Verification

'Post OPV'
Era

Earliest Date 2007 2008 2009 2010 2011 2012 2013 2014

Stop wild virus.

Certify eradication.

Contain wild viruses.

mOPV stockpile.

Stop trivalent OPV. 

Contain Sabin viruses.

Verify cVDPV absence.

Surveillance.

Stockpile.

Containment.



Next Steps



Research for Safer and Affordable IPV
Schedule

Routine schedule for IPV use in tropical areas (Cuba & Puerto Rico).

Dose Reduction
Intradermal administration of 1/5 fractional IPV dose (Cuba & Oman).

Schedule & Dose Reduction
2-dose fractional schedule (DTP4 & measles) 

Adjuvants
Evaluate adjuvants for antigen reduction (S-IPV project).

Seed strains for IPV production (Sabin & others)
Permit production of IPV in developing countries (S-IPV & NIBSC).

Needle-free Device to Administer IPV Intradermally
Easier administration of fractional doses & use of volunteers.



Intradermal Immunization (<0.2 ml)

OLD DEVICENEW DEVICE



Research for Outbreak Control
IPV

Mucosal immunity (Cuba).
Herd immunity for Sabin viruses (Indonesia).
Control of cVDPV (opportunity).

Antiviral Agents
Development of two compounds (NAS meeting report).

mOPV
Shorter interval between rounds (e.g., every 2 weeks – Somalia)

Diagnostics
Direct detection without amplification.

Stockpile
Composition.



Negotiating OPV Cessation

'Binding' international consensus is required for:
• Destroying/containing all polioviruses (per GAP III),
• Synchronous cessation of all OPV & stock destruction.
• International oversight of the reintroduction of live 

attentuated viruses for outbreak response.

Process: Amendment to the Int'l Health Regs (2005).

Timeline: initiate intergovernmental process in 2007-8. 
Requires a 36+ month process given the periods for (a) 
reservations & rejection and (b) Entry into Force (EIF).



Conclusion



Current Options for Longterm
Polio Immunization Policy

• Stop all polio immunization.

• Stop all OPV; limited IPV use.

• Replace all OPV with IPV.

• Introduce new polio vaccines.
Not possible or realistic from regulatory, 

manufacturer & other perspectives

Could inadvertantly increase longterm risks 
(due to lack of vaccines, bioterrorism, etc)



Conclusions
"Without OPV cessation no polio eradication"

No risk-free option to stop OPV (or to continue OPV).

Strategies for stopping and preventing emergence of VDPVs
are getting better defined (this is work in progress, 
integrating rapidly new scientific and programmtic data). 

Expanded use of IPV will make the world safer, but with
current vaccine prices, there will be substantial costs and 
opportunity costs.

Considerable research under way to promote a safer and 
affordable IPV for use in developing countries.

Contingency planning assumes cVDPV outbreaks in the 
first 3 years after OPV cessation.



Thank you!



Release Monitor Discard

EC: review & 
recommendation

Release Review Discard

24
 h

ou
rs

72
 h

ou
rs

Expert Committee (EC): 
assessment & 

recommendation

Discard

WHO Secretariat: immediate 
event assessment

mOPV Stockpile Release & Use: Process



Screening for VPDVs
Summary data, 1999 to 2006

Source of data: Reports from regions for lab quarterly newsletter

NB. Minnesota iVDPV of 2005 not included, because from non-AFP sample source

cVDPV * iVDPV other VPDV
1999-2001 3423 3257 25 (0.76%) 3 (0.09%) 4 (0.12%)

2002 6294 2948 4 (0.13%) 0 (-) 4 (0.13%)
2003 3167 2451 0 (-) 2 (0.08%) 1 (0.0.04%)
2004 3689 2373 2 (0.08%) 0 (-) 3 (0.13 %)
2005 5393 4422 52 (1.2%) 4 (0.09%) 3 (0.07%)
2006 5301 3685 22 (0.60%) 3 (0.08%) 1 (0.03%)
Total 27,267 19,136 105 (0.55%) 12 (0.06%) 16 (0.08%)

AFP cases 
w. PVs

AFP cases w. Sabin-like 
viruses

Category VDPV (% of total SL)

• Approximately 0.7% of Sabin related strains classified as VDPV
• Only a subset (i.e. discordant in ITD tests) of SL strains sequenced
• Network's screening policy biased toward mutations in SL viruses that cause antigenic changes
• Some VDPVs not detected by network's  screening policy 



Evolution of Poliomyelitis 
Risks Following Eradication



Polio Risks & OPV Cessation
(by income bracket* & immunization policy)

Timeline: years
after cessation 0 1 2 4

Principle risks during 
OPV cessation phase

Principle risks in the 
'post-OPV' era

3 5

Low income
OPV-using 
countries

High income 
IPV-using 
countries

• circulating VDPVs
• mishandled OPV stocks
• iVDPVs (short term excretors)

• negligible risks

• negligible risks 
(contingent on high 
income countries)

• laboratory accident
• IPV production accident
• iVDPVs (chronic excretors)
• intentional use

* in upper-middle income countries, risks & policies may reflect high income; low-middle income countries may reflect low income countries.



Global Risk of cVDPV Emergence 
after Synchronous OPV Cessation

*Duintjer-Tebbens RJ et al. Risks of Paralytic Disease due to Wild or Vaccine-derived Poliovirus after Eradication. 
Risk Analysis 2006;26:1471-505.
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