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For those outside of CDC, a broadband link

 

is available at: 
http://www.cdc.gov/about/grand-rounds

 

(Grand Rounds internet

 

site)

http://www.cdc.gov/about/grand-rounds/


Continuing Education Credits



 

Physicians (CME) 


 

Non-Physicians (CME)


 

Nurses (CNE)


 

Certified Health 
Education Specialists (CECH)



 

Pharmacist (CPE)


 

Other Professionals (CEU)
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ALL Continuing Education credits/contact hours for PHGR are issued online 
through the CDC/ATSDR Training & Continuing Education Online system, 

http://www2a.cdc.gov/TCEOnline. 

Starting today, January 21, 2010 
Credit Hours will be available for:

http://www2a.cdc.gov/TCEOnline


http://intranet.cdc.gov/scienceclips

Knowledge to Action Science Clips
 Selection of Polio-related Articles: Dr. Steve Wassilak

 
(NCIRD)



We Welcome Any Feedback!We Welcome Any Feedback!

For information about the Grand Rounds or 
to suggest future topics, please contact 
Dr. Tanja

 

Popovic

 

at tpopovic@cdc.gov.

If you have specific questions about the 
broadband link and other connectivity 

issues, or if interested in receiving future 
CDC Public Health Grand Rounds 
announcements, please contact 

Mr. Shane Joiner at sjoiner@cdc.gov.
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The Public Health Grand Rounds 
email address:

grandrounds@cdc.gov

mailto:tpopovic@cdc.gov
mailto:sjoiner@cdc.gov
mailto:grandrounds@cdc.gov


Foodborne

 

Diseases: Better Information with Better Public Health Information
December 17, 2009; 9:00 a.m.–10:15 a.m. (EST)

Strongly 
Disagree

Disagree Agree Strongly 
Agree

1. The Grand Rounds session was engaging. 20% 80%
2. The session was appropriate in length. 20% 40% 40%
3. I was able to easily access the session through 

the broadband link. 20% 80%

4. The session helped me to understand more 
about foodborne disease. 20% 40% 20%

5. The session helped me to think about how my 
organization can further collaborate with CDC. 20% 80%

6. I would attend another Grand Rounds session. 20% 80%
7. I encouraged and invited other colleagues to 

participate in Grand Rounds. 20% 40% 40%

CDC Public Health Grand Rounds 
Partner Evaluation Survey



Stay Tuned: Spring 2010Stay Tuned: Spring 2010Stay Tuned: Spring 2010

Feb  18
 

Neural Tube Defects and Folic Acid Fortification
Mar  18

 
Radiological and Nuclear Preparedness

Apr  15
 

Preventing Health Effects from Nanotechnology
May 20

 
Chlamydia Prevention and Control 

Presenter
Presentation Notes
Sex: 81% of drivers in fatal alcohol-impaired driving crashes are male, …of drivers who are fatally injured, men are 1.9 times as likely as females to have a BAC of >= 0.08% 

Age: nearly 2/3 (64%) of drivers in fatal alcohol-impaired driving crashes are 21-34 years of age

Nighttime fatal crashes are 4 times more likely to involve an alcohol-impaired driver than daytime crashes

74% of drivers KILLED in alcohol-impaired driving crashes were unrestrained vs. 43% of fatally injured drivers with 0.0% BAC

Binge drinking: People who report binge drinking at least monthly are 13 times more likely to report driving while impaired than people who drink alcohol but do not binge drink; 55% of drivers in fatal alcohol-impaired driving crashes who had been drinking had a BAC of 0.15% or higher (ref: Shults et al, AJPM June 2009)
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Global Immunization Division and Division of Viral Diseases, 
National Center for Immunization and Respiratory Diseases

 NCIRD

Polio Vaccination Effectiveness in India 
–

 
Implications for Polio Eradication

Presenter
Presentation Notes

 Good Morning.  I am Steve Cochi, Senior Advisor in the Global Immunization Division, National Center for Immunization and Respiratory Diseases.
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Outline 

 Stephen L. Cochi, MD, MPH, GID/NCIRD


 

The Global Picture of Polio

 Hamid Jafari, MD, GID/NCIRD detailed to World Health 
Organization, India


 

Defining the Challenges in India and Refining the Strategies and

 
Tools to Achieve Polio Eradication 

Mark A. Pallansch, PhD, DVD/NCIRD


 

Research Needed to Accelerate Polio Eradication in India

Walter R. Dowdle, PhD, Task Force for Global Health


 

Polio Eradication in Perspective

Presenter
Presentation Notes
 Here is an outline of our session today. I will kick it off and then we will hear from Drs. Hamid Jafari, Mark Pallansch, and Walter Dowdle. 
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THE GLOBAL PICTURE OF POLIO

Stephen L. Cochi, MD, MPH
 Senior Advisor 

Global Immunization Division, 
National Center for Immunization and Respiratory Diseases

Presenter
Presentation Notes
 My objective is to provide a brief global picture of polio.
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 Background

 Progress since 1988

 Addressing the Remaining Challenges 

 Global Importance of India

THE GLOBAL PICTURE OF POLIO

Presenter
Presentation Notes
 Here is an outline of what I will be covering this morning.
 I will start with some background including progress since 1988, the year when the Global Polio Eradication Initiative began. 
 I will also introduce the main remaining challenges to completing global polio eradication, and highlight the critical importance of India to ultimate success of polio eradication.
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 Background

 Progress since 1988

 Addressing the Remaining Challenges 

 Global Importance of India

THE GLOBAL PICTURE OF POLIO

Presenter
Presentation Notes
I will start with some background  



The Global Polio Eradication Initiative (GPEI)

World Health Assembly Polio 
Eradication Resolution in 1988

 GPEI is a Public-Private Partnership 
led by


 

World Health Organization (WHO)


 

Rotary International


 

Centers for Disease Control & Prevention  


 

United Nations Children’s Fund (UNICEF)
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Presenter
Presentation Notes
  In 1988, based in large part on the successes of the Pan American Health Organization’s 1985 goal to eliminate polio from the Americas by 1990, the World Health Assembly resolved to eradicate polio transmission globally by 2000.
 The Global Polio Eradication Initiative (PEI) is an unprecedented public-private partnership spearheaded by four organizations working with national governments.  It is coordinated by the World Health Organization. Substantial financial support and advocacy is provided by Rotary International. CDC has been a major technical and funding partner, and UNICEF is the source of vaccine, communication, and social mobilization support. 



Polio –
 

The Viruses and the Disease

 Human infection by one of 3 
poliovirus serotypes (RNA 
viruses -

 
Enterovirus

 
genus) 

 Transmitted person-to-person, 
by fecal-oral route

 Highly infectious, ubiquitous 
infection in absence of 
immunization 

 Paralysis is a rare
 

outcome 
(<1%)
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Presenter
Presentation Notes
 Polio is an acute infection of humans caused by any of 3 serotypes of poliovirus—types 1, 2, and 3.  Polioviruses are RNA viruses that are part of the Enterovirus genus.
 The mode of transmission is primarily person-to-person spread through the fecal-oral route.
 Polioviruses are highly infectious agents and infection is ubiquitous in the absence of immunization.
 Paralytic disease is a rare outcome of poliovirus infections, occurring in <1% of instances.  The paralytic potential of polioviruses varies by serotype, with type 1 being the most neurovirulent followed by type 3 and type 2.




Polio Vaccines

OPV IPV
Route Oral Injection

Current cost per dose $0.15 $2-3

Live virus excretion Yes No 

Contact immunization Yes No

Intestinal mucosal immunity Yes Limited

Systemic immunity in tropical countries Reduced High

Risk of vaccine-associated paralytic polio Yes No
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OPV, Oral Polio Vaccine
IPV, Inactivated Polio Vaccine

Presenter
Presentation Notes
 Both a trivalent live, attenuated oral poliovirus vaccine (OPV) and an injectable, inactivated poliovirus vaccine (IPV) are available for routine immunization.  Monovalent and bivalent formulations of OPV have been developed recently specifically to complete polio eradication.
 OPV has been the vaccine of choice for polio eradication because of its ease of administration orally, low cost (at 15 cents/dose), secondary transmission of live vaccine virus to close contacts leading to contact immunization, and better intestinal immunity than IPV to prevent community spread of polioviruses.
 However,  the disadvantages of OPV are that OPV has lower immunogenicity and effectiveness in tropical developing countries, and that in rare instances it can cause vaccine-associated paralytic polio.    
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The Global Polio Eradication Initiative: 
the Four Key Strategies



 

Strengthening Routine
Childhood Immunization



 

Conducting Intensive 
House-to-House Targeted 
“Mop-up”

 

Campaigns



 

Conducting Supplementary  
Immunization Activities (SIAs)



 

Conducting Surveillance 
for Wild Poliovirus

Presenter
Presentation Notes
  Four key strategies are used to stop transmission of polio worldwide and achieve its eradication:
 Strengthening routine childhood immunization to ensure that infants receive four doses of oral polio vaccine (OPV) during the first year of their lives.
 Conducting supplementary immunization activities (SIAs), mass campaigns to provide additional doses of oral polio vaccine (OPV) targeting all children <5 years of age; 
 Conducting surveillance for wild poliovirus through reporting and laboratory testing of all cases of acute flaccid paralysis among children under 15 years of age.
  Conducting intensive house-to-house targeted “mop-up” campaigns in focal areas around recently identified polio cases, to eliminate the last potential or known reservoirs of poliovirus.
 These strategies first proved successful in the Americas, and subsequently in nearly all countries of the world.  An important lesson learned for developing countries is that routine immunization is not enough to stop polio transmission – addition of SIAs is essential to prevent large polio outbreaks.   
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Specialised Reference Laboratory
Regional Reference Laboratory
National/ Sub-national Laboratory

Polio Laboratory Network Structure, 2010
N=145

Presenter
Presentation Notes
  Surveillance for cases of Acute Flaccid Paralysis (AFP) and for poliovirus is critical for guiding program activities as well as for documenting interruption of poliovirus transmission.  Surveillance relies on 2 complementary components – AFP case investigations, and virologic studies of polioviruses obtained from stool specimens from AFP cases.   
 [see slide] A global network of 145 formally accredited laboratories that has been established to process all stool specimens collected from AFP cases.  More than 160,000 stool specimens were processed by this laboratory network in 2009.   All wild and vaccine-derived polioviruses are genetically sequenced in specialized network laboratories to guide program action. CDC is a global Specialized Reference Lab.
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THE GLOBAL PICTURE OF POLIO

 Background

 Progress since 1988

 Addressing the Remaining Challenges 

 Global Importance of India

Presenter
Presentation Notes
 Now a quick look at progress since 1988. 



Global Progress from 1988 to 2009:
 Polio Endemic Countries and Cases

1988
350,000 Cases, 35,000 Deaths 

in 125 Countries

2009
1,579 Cases, 158 Deaths 

in 23 Countries
4 Endemic Countries

Data as of 12 January 2010
Endemic, as used by WHO, indicates countries that have never interrupted WPV transmission
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Presenter
Presentation Notes
 Since 1988, global polio incidence has declined by >99%, from an estimated 350,000 cases in 125 countries to 1,579 confirmed cases. Only 4 endemic countries remain shown in red, in 2009.  We refer to these remaining 4 endemic countries by the acronym PAIN — Pakistan, Afghanistan, India, and Nigeria.  The term endemic here refers to countries that have never interrupted WPV transmission.
  [CLICK SLIDE] Circulation of WPV type 2 was interrupted globally in 1999 because of the superior immunogenicity of the type 2 component of trivalent OPV.  The last confirmed WPV2 case occurred in India in 1999 in Uttar Pradesh state.





Global Progress since 1988: 
Polio Cases, 1985-2009

1988: WHA Resolution to 
Eradicate Polio

Source: WHO/Polio database 193 WHO Member States

N
um

be
r

Year
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Presenter
Presentation Notes
 Although there was remarkable progress from 1988 to 2001 as measured by the rapid decrease in polio cases and the increasing number of countries that interrupted transmission of wild poliovirus, the pace of progress first slowed by 2000 and then stagnated, as seen in the inset line graph. 
 Since 2005, the number of “endemic“ countries that have never interrupted transmission of poliovirus has remained unchanged at 4.  
 All 4 of these countries have particularly weak health systems and low routine immunization coverage, and 2 (Afghanistan and Pakistan) have serious security issues.  



Countries with outbreak(s) due to Imported 
Wild Poliovirus of Nigerian Origin, 2003-2009

Endemic Countries*

*Never interrupted transmission

Countries with outbreak(s) due to Imported 
Wild Poliovirus of Indian Origin, 2003-2009

Pattern of Poliovirus Importation/Spread, 2003-2009
 Special Importance of India and Nigeria
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Presenter
Presentation Notes
 During 2003-2009, India and Nigeria have served as the two major reservoirs of poliovirus for importation into other countries that were once polio-free
  The countries shown in orange have been affected by imported virus of Indian origin, and those shaded in blue by virus of Nigerian origin.
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Poliovirus Transmission, 2009
 Definitions and Geographic Focus

Endemic Areas Re-established Transmission Recent Importation

Nigeria India

Afghanistan

Pakistan

1234 Cases in 
4 Countries 

141 Cases in 
4 Countries

204 Cases in 
15 Countries 

Presenter
Presentation Notes
 Consequently,  previously polio-free countries remain vulnerable to recurrent importations of poliovirus from the 4 endemic countries.  Countries currently dealing with such importations are shown in orange and yellow on this map graph.
  In 2009, 23 countries reported polio including:
 1234 polio cases from the 4 disease-endemic countries (shown in blue) where transmission has never been eliminated;
 141 from the 4 countries where poliovirus transmission was known or suspected to have been re-established (shown in purple--Angola, Chad, the Democratic Republic of the Congo, and Sudan); and
 204 in a further 15 countries in western and central Africa and the Horn of Africa due to new importations of poliovirus (shown in tan). 





THE GLOBAL PICTURE OF POLIO

 Background

 Progress since 1988

 Addressing the Remaining Challenges


 

Failure to vaccinate



 

Vaccine failure

 Global Importance of India
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Presenter
Presentation Notes
  I will now introduce some challenges to completing global polio eradication, which fall into the general categories of failure to vaccinate and vaccine failure.  These will be addressed in greater depth by subsequent speakers. 
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India

As of 05 January 2010, WHO data

Pakistan Afghanistan Nigeria
16 months 18 months 24 months18 months

Median Age and OPV Status of Polio Cases, 
‘Endemic’

 
Countries, 2008 and 2009

OPV, Oral Polio Vaccine

Presenter
Presentation Notes

 Failure to vaccinate certain high-risk sub-populations of children remains a challenge in all 4 endemic countries.  However, there is wide variation by country in the contribution that failure to vaccinate plays. 
 This slide shows  the median age and vaccination status of polio cases in each of the 4 endemic countries for 2008 and 2009.  The red bars denote unvaccinated or “zero-dose” children and orange bars under-vaccinated children with only 1-3 doses, while the dark green bars indicate highly vaccinated cases with 7 or more doses of OPV.   
 Note that Nigeria (on the right) is predominantly red and orange, demonstrating that failure to vaccinate is the main contributing factor, while the cases in India (on the left) as a group are highly vaccinated.  Pakistan and Afghanistan are intermediate between these two extremes.



Immunogenicity of
 Monovalent OPV1 vs. Trivalent OPV
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OPV, Oral Polio Vaccine

Presenter
Presentation Notes
   Now, the issue of vaccine failure -- Earlier I mentioned that OPV has lower immunogenicity and effectiveness in tropical developing countries.  Attention therefore focused on developing monovalent type 1 and type 3 vaccines to improve the effectiveness of vaccination, by avoiding cross-interference between the three serotypes that occurs following vaccination with the traditional trivalent OPV.  
  These 2 clinical trials from Egypt and India demonstrate the superior immune response of monovalent OPV type 1 (mOPV1) compared with trivalent OPV, either following 1 dose of vaccine given to newborn infants (in Egypt), or 2 doses given at birth and 1 month of age (in India).
  Since 2005, monovalent type 1 and type 3 vaccines have been licensed and introduced globally in many countries as an additional tool to increase relative per-dose seroconversion by 2 to 3-fold compared with trivalent OPV vaccine.
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Global Polio Cases by Serotype, 2001-2009

mOPV

Source: WHO/Polio database 193 WHO Member States

Number of Cases

mOPV, Monovalent Oral Polio Vaccine

Presenter
Presentation Notes
  Empirically, it has been observed for decades that type 1 poliovirus is the most common serotype causing polio outbreaks, spreads internationally more frequently and over greater distances than type 3, and has a higher case-to-infection ratio. To prioritize the elimination of type 1 transmission, monovalent OPV1 has been used preferentially in SIAs in the 4  remaining endemic countries. 
  An unfortunate consequence of use of monovalent vaccines has been that the number of cases per year of types 1 and 3 has oscillated, with the total number of cases varying from 1300–2000 since 2005
  CDC experts have for many years advocated for development of bivalent OPV (types 1 and 3) to avoid this potential oscillation.  Following a clinical trial in 2009 in India, bivalent OPV has been recently licensed and its use is being scaled up globally this year including in India, as you will hear.    
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THE GLOBAL PICTURE OF POLIO

 Background

 Progress since 1988

 Assessing the Remaining Obstacles 

 Global Importance of India

Presenter
Presentation Notes
 Now let me conclude by highlighting the critical importance of India to the ultimate success of global polio eradication.
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Importance of India to Achieving
 Global Polio Eradication

Historically, epicenter of polio in the world,
#1 in current polio burden

Major exporter of poliovirus today

Presenter
Presentation Notes
 Historically, India has had the highest burden of paralytic polio of any country in the world.  India is considered to be the “epicenter” of polio in the world, and has been a major exporter of poliovirus to other parts of the world.
 India has unique epidemiologic and technical challenges which Hamid Jafari will now be elucidating for you.  




30

DEFINING THE CHALLENGES IN INDIA AND 
REFINING THE STRATEGIES AND TOOLS 

TO ACHIEVE POLIO ERADICATION 

Hamid Jafari, MD
 Medical Epidemiologist 

Global Immunization Division, 
National Center for Immunization and Respiratory Diseases

 Project Manager

 National Polio Surveillance Project: 
World Health Organization, New Delhi, India 

and Government of India

Presenter
Presentation Notes
 Good morning.  
 To set the background, it is important to re-emphasize that work on global polio eradication is a major partnership. Specifically, the National Polio Surveillance Project is a collaboration between the Government of India and the World Health Organization. 
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 Recent History of Polio in India
 Current Status of Polio in India
 Challenges

 Strategy Adjustments in 2010 to Achieve Polio 
Eradication in India

DEFINING THE CHALLENGES IN INDIA AND 
REFINING THE STRATEGIES AND TOOLS 

TO ACHIEVE POLIO ERADICATION

Presenter
Presentation Notes
 Here is a brief outline of what I will be covering this morning.
 I will describe the recent history of polio in India
 Summarize the current status of polio in India.
 Discuss the major challenges to polio eradication in India.
 And describe the strategy adjustments in 2010 to ensure polio eradication in India. 
 [CLICK] I will start with the recent polio history in India.
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 Recent History of Polio in India
 Current Status of Polio in India
 Challenges

 Strategy Adjustments in 2010 to Achieve Polio 
Eradication in India

DEFINING THE CHALLENGES IN INDIA AND 
REFINING THE STRATEGIES AND TOOLS 

TO ACHIEVE POLIO ERADICATION

Presenter
Presentation Notes
 [CLICK] I will start with the recent polio history in India.
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Recent History of
 

Polio in India

OPV Introduced 
in RI in 1978

SIAs
Started in 1995

Monovalent

 

OPV 
Introduced in 2005

Based on estimates by Indian Academy of Pediatrics  
and World Health Organization

OPV, Oral Polio Vaccine
RI, Routine Immunization 
SIAs, Supplementary Immunization Activities
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Type 2 Eradicated in 1999

Presenter
Presentation Notes
  Here is a brief overview of key events in the history of polio in India.
 India historically has had the highest estimated burden of paralytic polio in the world.  In the late 1970s the annual polio burden was estimated to be more than 200,000 cases per year.
 OPV was introduced as part of the childhood routine immunization or RI in 1978. Polio substantially decreased after routine immunization was introduced but the estimated number of cases was still between 50 to 100,000 per year.   
 Supplementary Immunization Activities or SIAs began in India in 1995 as mass vaccination campaigns with tOPV.
 Wild poliovirus type 2 was eradicated in 1999.
 In 2005, monovalent vaccines, first for type 1 and then for type 3 polio, were introduced in SIAs. 
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NID –

 

National Immunization Day

1998 1999 2000 2001 2002 2003

Monthly Incidence of Polio by Serotype
India, January 1998 –

 
December 2009

2004

SNID –

 

Sub-National Immunization Day

Large Scale Mop-Up

2005

N
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es

2006 2007 2008 2009

Data as of 9 January 2010, National Polio Surveillance Project (NPSP)

WPV1 WPV2 WPV3 Clinical Polio, Type Unknown

Presenter
Presentation Notes
 This slide depicts the monthly incidence of polio from 1998 through 2009.
 The red bars indicate WPV1, blue bars WPV3 and the few green bars visible in 1998 and 1999 indicate WPV2.  The grey bars indicate clinical polio cases with unknown serotype. 
 Active laboratory supported surveillance together with clinical polio case reporting started in 1998. The program shifted to only virologically confirmed case reporting in 2000.  Surveillance sensitivity improved steadily initially and then more substantially since 2004.  
 The differently colored arrows indicate different types of supplementary immunization activities. Black arrows depict National Immunization Days or NIDs, blue arrows are for sub-national immunization days and the green arrows are for large scale mopping up vaccination campaigns.
 Over the years the frequency and scope of SNIDs and large scale mopping up vaccination has increased.
 The slide also indicates the resurgence of WPV3 in 2007 following introduction of mOPV1 in 2005 and its extensive use subsequently. 
 Despite substantial reduction, the persistence of WPV1 is also notable during the last three years.   
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Location of Wild Poliovirus Cases by 
Serotype India, 2002 and 2009

Data as of 05 Jan 2010, National polio Surveillance Project

P1=1487 
P3=116

2002

P1=62 
P3=4

2005

P1=75 
P3=484

2008

WPV1=   79 
WPV3= 624

Uttar Pradesh

Bihar

20092002

WPV1= 1487
WPV3=   116

WPV1, Wild polio virus type 1
WPV3, Wild polio virus type 3

Presenter
Presentation Notes
 Following a series of NIDs, by 2002, all states of India, except Uttar Pradesh and Bihar interrupted transmission of their indigenous poliovirus strains.  The outbreak of polio in 2002 was caused by strains from western Uttar Pradesh.
 In 2009 nearly all polio transmission is restricted to western UP and central Bihar.
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Importance of Uttar Pradesh and Bihar in 
Polio Eradication

 Since 2002, western Uttar Pradesh (UP) and Bihar 
have been the only endemic reservoirs for WPV 
circulation and spread

 Circulating strains in the two endemic states have 
frequently spread to each other 


 

Bihar stopped WPV3 transmission for 3.5 years (2004-07); 
WPV3 then reintroduced from UP



 

Western UP stopped WPV1 transmission for 16 months          
(Jan 2007 –

 

May 2008); WPV1 then reintroduced from Bihar
 There is extensive population movement from UP 

and Bihar and between the two states; imperative 
that elimination of poliovirus is concurrent in these 
states

Presenter
Presentation Notes
 Uttar Pradesh and Bihar hold the key to successful eradication of polio from India. 
 All polioviruses isolated outside of these two states since 2002, are related to strains circulating in one of these two states.
 Circulating strains in the two endemic states have frequently spread to each other; Bihar stopped WPV3 transmission for 3.5 years; WPV3 was then reintroduced from UP in 2007; On the other hand, Western UP stopped WPV1 transmission for 16 months; but type 1 polio was then reintroduced from Bihar in 2008.
 Given the extensive population movement from the UP and Bihar and between the two endemic states, it is imperative that elimination of poliovirus occur concurrently in these states.
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Importance of Uttar Pradesh and Bihar in 
Polio Eradication (cont’d)

 During statewide supplementary immunization 
activities (SIAs) in UP and Bihar:


 

49 million houses are visited during house-to-house vaccination


 

5 million children are vaccinated while in transit –

 

train stations, bus 
terminals, major crossings, etc. 



 

A total of 58 million children <5 years of age are vaccinated

 The assessed routine immunization coverage with 3 
tOPV doses in UP and Bihar is 40% and 53%, 
respectively

Data as of 15 Jan 2010, National polio Surveillance Project
District Level Household & Facility Survey –

 

3 (2007-08) 
SIAs, Supplementary Immunization Activities
tOPV, Trivalent Oral Polio Vaccine

Presenter
Presentation Notes
 Supplementary immunization activities or SIAs are conducted very frequently in UP and Bihar, usually 8-10 rounds per year during the last three years.
 Read slide.
 One of the reasons for frequent SIAs in these two states is low routine tOPV immunization coverage among young children.   
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DEFINING THE CHALLENGES IN INDIA AND 
REFINING THE STRATEGIES AND TOOLS 

TO ACHIEVE POLIO ERADICATION

 Recent History of Polio in India
 Current Status of Polio in India 
 Challenges

 Strategy Adjustments in 2010 to Achieve Polio 
Eradication in India

Presenter
Presentation Notes
 I will now summarize the current status of polio in India.
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Current Status of Polio in India

 89% of all polio cases in 2007-2009 were due to WPV3 
 The WPV3 epidemiology is explained by the vaccination 

strategy –
 

preferential use of type 1 mOPV
 Extensive use of mOPV1 in UP and Bihar has resulted in 

reduction of WPV1 geographic spread and genetic 
diversity

 Yet, transmission has persisted and ~80 WPV1 cases 
have occurred annually during 2007-2009 

 Rest of India has maintained polio control using routine 
immunization and only two tOPV SIA activities per year

mOPV, Monovalent Oral Polio Vaccine
tOPV, Trivalent Oral Polio Vaccine

Presenter
Presentation Notes
 Read slide 
 Rest of India also conducts mopping up vaccination in response to cases following virus importation
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Distribution of Polio Cases by Age
 India, 2007-2009

2007 2009

60% of Polio Cases are Less Than 24 Months of Age

(N=721)(N=874)

Presenter
Presentation Notes
 Regarding polio case characteristics, these pie charts depict the age distribution of polio cases in India. 
 Polio in India remains a disease of children under five years of age, and among them mostly children less than two years of age.
 Among children less than 12 months, most of the disease is in children 6-11 months of age 
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OPV Vaccination Status of Polio Cases
 India, 2007-2009 

2007

(N=868)

2008

(N=558)

2009

(N=707)

>80% of Polio Cases in India during 2007-09 have reportedly 
received 7 or more doses of OPV

OPV, Oral Polio Vaccine

Presenter
Presentation Notes
 These pie charts show the vaccination status of polio cases.
 Categories include percentages of polio cases that have received no doses of OPV i.e. 0 dose, 1-3 doses of OPV, 4-6 doses, 7-9 doses and 10 or more doses.
 In recent years, polio cases have occurred among highly vaccinated populations.
 Two-thirds of the polio cases report receipt of 10 or more doses, and >80% report 7 or more doses. 
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Distribution of Polio Cases by Religion
 India, 2007-2009

2007

(N=874)

2008

(N=559)

2009

(N=721)

13% of the population in India is Muslim; proportion of Muslims among cases 
mainly related to population distribution in areas of transmission

Presenter
Presentation Notes
 Muslims appear to be over-represented among polio cases in India. 13% of the overall population in India is Muslim according to the 2001 census.
 The proportion of Muslims among cases increases when the number of cases is higher in western UP where a larger percent of the population is Muslim; conversely this proportion declines when cases increase in Bihar and eastern UP; as is seen from the 2008 pie chart.    
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DEFINING THE CHALLENGES IN INDIA AND 
REFINING THE STRATEGIES AND TOOLS 

TO ACHIEVE POLIO ERADICATION

 Recent History of Polio in India
 Current Status of Polio in India
 Challenges

 Strategy Adjustments in 2010 to Achieve Polio 
Eradication in India

Presenter
Presentation Notes
 I will next review the challenges to the polio eradication program in India.
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Main Challenges to Polio Eradication in India

Challenge 1: Failure to Vaccinate 

 Community resistance
 Poor quality of SIAs in some areas 
 Reaching hard-to-reach sub-populations

Challenge 2: Vaccine Failure due to Sub-optimal OPV 
Effectiveness

SIAs, Supplementary Immunization Activities

Presenter
Presentation Notes
 The polio eradication program in India has faced the two fundamental challenges – Failure to vaccinate and vaccine failure.  Both of these challenges are compounded by the population size and conditions in which the large socio-economically disadvantaged populations live, particularly in UP and Bihar. 
 One of the challenges that resulted in failure to vaccinate was the resistance to vaccine acceptance in the Muslim minority communities of western UP. This resistance peaked around 2002. 
 In addition there have been SIA quality problems due to weaknesses in planning, implementation, monitoring or lack of timely corrective actions.
 Until recently, significant proportions of children in certain hard to reach populations have been missed.
 I will describe each of these challenges in the subsequent slides
But even among well vaccinated populations, there is evidence of vaccine failure due to sub-optimal effectiveness of OPV. 
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Progress in Addressing Failure to Vaccinate: 
Community Resistance

 Until 2004, there was substantial resistance to OPV in 
many Muslim minority communities of western UP

Muslim children were under-vaccinated compared to 
their Hindu counterparts

 Following extensive social mobilization and 
engagement of local leaders and institutions, the 
disparity in vaccination rates has been eliminated

 Refusal to vaccinate is now at very low levels;               
less than 0.1% families in high-risk areas of western UP 
refuse vaccination in SIA rounds

SIA, Supplementary Immunization Activity

Presenter
Presentation Notes
Regarding community resistance, Read slide
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Reported OPV Doses among Non-Polio 
Cases of Acute Flaccid Paralysis, Uttar Pradesh

Children 6-59 Months of Age
2002 2008

(N=993)

(N=455) (N=2118)

Hindu

Muslim

(N=4150)

OPV, Oral Polio Vaccine

Presenter
Presentation Notes
 The pie charts on the left depict OPV vaccination rates in 2002 among non-polio AFP case patients 6 to 59 months of age. Patients with Non Polio AFP can be considered as surrogates for the general population of children of this age group.
 The OPV dose categories are the same as shown in the earlier slide on vaccination status of polio cases.
  40% of Muslim children had received 3 or fewer OPV doses compared with 20% Hindu children. And 11% Muslim children had never been vaccinated.
 However, this disparity between the two groups has been eliminated.  In 2008, more than 80% of both the groups had received 10 or more OPV doses.  And more than 90% of children in both groups had received 7 or more doses.
 The 2008 data also indicate the overall improvement in vaccination status of children compared with 2002. 
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y
Less than 2%
2% to <4%
4% to <8%
8% and above

Monitoring Data, National Polio Surveillance Project

Dec 2009: 1.7%  

Sep 2009: 2.5% Oct 2009: 1.9% 

Nov 2009: 2.1%

Progress in Addressing Failure to Vaccinate: 
Overall Improved Quality of SIAs

 Surveys to Assess Percent Children Missed, Uttar Pradesh

No SIA

SIAs, Supplementary Immunization Activities

Presenter
Presentation Notes
 Regarding quality of Supplementary Immunization Activities, these are maps of UP districts showing percent of children missed during an SIA round.
 Overall less than 3% children are missed in UP and less than 1% in Bihar (Bihar data not shown) 
 The quality and coverage of SIAs are better in western UP compared with eastern UP. The difference in quality is related to the priority given by the program to the endemic areas of western UP.
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Progress in Addressing Failure to Vaccinate: 
Accessing Hard-to-Reach Children

 Annual flooding of underserved Kosi River districts 
of central Bihar


 

Population migration to higher grounds and other states


 

Farming in dry months with families in scattered field huts

Mobile populations in general


 

Migrant labor families: construction sites, brick kilns, farms


 

Nomads

Presenter
Presentation Notes
 With respect to reaching all children, a larger proportion of children has been missed during SIAs in certain hard to access areas and population groups.
 These include the Kosi River flood plains of Bihar, where WPV1 transmission has remain entrenched.
 And the migrant populations who are difficult to reach because of their mobility and their temporary settlement sites. 
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WPV1 –

 

2008 

WPV1 –

 

2007 

WPV1 –

 

2009 

Data as of 23 October 2009

Kosi River Flood Plain, Bihar, India

Presenter
Presentation Notes
 This Google image shows the confluence of the Kosi River, the Ganges and multiple rivulets that make up the flood plain where mobility and access to children is extremely difficult.
 Superimposed are WPV1 cases from 2007 to 2009 in this area.  All WPV1 isolated in India during 2008 and 2009, are genetically closely related to the WPV1 strain persisting in this area. 
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Kosi River Area, Bihar, India

Photographs courtesy of National Polio Surveillance Project 

Difficult terrain to access children in widespread 
farming huts. Extremely challenging to 
supervise and monitor

Presenter
Presentation Notes
 These photos show the scattered field huts with small children and the difficult terrain for mobility in the Kosi area.
 Supervision and monitoring of SIAs are extremely difficult in this area. 
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2008 2009

3,000 Children Checked Each Round

Percent of Sampled Children Remaining 
Unimmunized on Monitoring of Field Huts after SIAs 

Kosi Area, May 2008 –

 

Dec 2009

Data as of 13 Jan 2010, National Polio Surveillance Project

Presenter
Presentation Notes
  The program in India has considerably intensified its human and logistics support to this area, including more intensive monitoring.
 This bar graph indicates that until early 2009, up to 13% children were being missed in the field huts of Kosi area.  In recent SIA rounds, this percentage has declined to around 4%. Overall in Bihar, less than 1% children are found unimmunized during surveys conducted at the end of each SIA round.  
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N= 47,378 19,094 81,283 113,044 130,29052,243 122,161
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66,005 65,491 76,083

Percent of Sampled Children Missed Among Mobile 
and Settled Populations

Uttar Pradesh, March 2008 –

 

September 2009, UP  

Mobile Population Sites Identified: 30,500
Children Vaccinated: 700,000 –

 

Sep 09 

Monitoring Data, National Polio Surveillance Project

Presenter
Presentation Notes
 Regarding vaccination of mobile populations, this slide shows data from surveys of children conducted at the end of each SIA round in UP.  A higher proportion of children in the migrant groups is missed during SIAs compared to the settled population.
 [CLICK] In September 2009, 700,000 children of migrant groups were vaccinated in more than 30,000 mobile population sites.
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Summary of Progress in Addressing 
Failure to Vaccinate

 The resistance to vaccination in minority communities 
has been largely overcome

 Overall high coverage is being achieved in SIAs 


 

<3% children in UP and <1% in Bihar overall, are found unimmunized 
at the end of an SIA round



 

>80% of polio cases have received 7 or more OPV doses

 The coverage among hard to reach populations has 
improved considerably, only around 4% are being missed 
per round
The challenge of failure to vaccinate has largely been 

addressed; coverage levels in India are higher than almost 
anywhere else in the world

Presenter
Presentation Notes
 In summary….read slide.
 [CLICK] The challenge of failure to vaccinate ….
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Main Challenges to Polio Eradication in India

Challenge 1: Failure to Vaccinate 

 Community resistance
 Poor quality of SIAs in some areas 
 Reaching hard-to-reach sub-populations

Challenge 2: Vaccine Failure due to Sub-optimal OPV 
Effectiveness

Presenter
Presentation Notes
 In the subsequent slides I will describe to you the challenge of vaccine failure in India as a result of suboptimal effectiveness of the oral polio vaccine.
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Vaccine Failure: 3-Dose tOPV Immunogenicity 
in Developing Countries

Patriarca PA et al. Factors affecting the immunogenicity of oral

 

poliovirus
vaccine in developing countries: A review: Rev Infect Dis 1991;13: 926-39.

Median Sero -

 

Conversion Rates
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tOPV, Trivalent Oral Polio Vaccine

Presenter
Presentation Notes
 This slide shows data on median sero-conversion rates following 3 doses of tOPV in developing countries.  The data are based on a review of published studies from developing countries. Compared with type 2 polio, the median sero-conversion rates for types 1 and 3 polio are substantially lower in tropical developing country settings.
 Sero-conversion rates for all three serotypes exceed 95% in developed countries. 



Vaccine Failure: Per Dose Effectiveness of tOPV 
Compared with mOPV1 against WPV1 

Case-Control Study Using AFP Surveillance Data 1997-2006

Vaccine Location Vaccine effectiveness (%)
(95% CI)

Trivalent Uttar Pradesh 11  (7 -

 

14)

Bihar 19  (8 -

 

29)

Rest of India 23  (17 -

 

29)

Monovalent Uttar Pradesh 30  (19 -

 

41)**

Bihar 18  (0 -

 

43)

Rest of India 36  (0 -

 

72)

** Significantly Higher Than Trivalent Vaccine in UP

Grassly et al –

 

Lancet 2007; 369:1356
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mOPV, Monovalent Oral Polio Vaccine

Presenter
Presentation Notes
 Recognizing the persistence of polio among vaccinated populations, a case control analysis was undertaken based on the acute flaccid paralysis surveillance data, with the objective to estimate the protective effectiveness of tOPV and mOPV1 against type 1 polio.
 The estimates of per dose effectiveness varied by type of vaccine and geographic location.
 tOPV estimates were lowest in UP at 11% per dose.  By comparison, the per dose effectiveness of mOPV1 was 30% per dose in UP. These differences in effectiveness estimates are statistically significant.
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Strategies to Address Sub-optimal OPV 
Effectiveness

 Increased frequency of SIAs since 2005
 Improved coverage of SIAs
 Use of monovalent OPVs since 2005 

SIAs, Supplementary Immunization Activities

Presenter
Presentation Notes
 By 2004, epidemiologic data suggested that despite high tOPV coverage, certainly at a level that was sufficient to interrupt transmission in the rest of India, poliovirus transmission was continuing in western UP and Bihar.
 In addition, occurrence of polio in well vaccinated children confirmed that a part of the underlying challenge in UP and Bihar was failure of tOPV.
 The India eradication program was thus advised by its expert advisory group to take a number of steps listed on this slide….Read Slide
 The implementation of these three strategies led to substantial progress against type 1 poliovirus, described in the next slide.
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Confirming Impact on Serologic Immunity

 Is high vaccination coverage being achieved?
 Is the mOPV1 effective?



 

Serosurveys in 2007 and 2009 of children in an endemic district of 
western UP



 

Serosurvey of acute flaccid paralysis case-patients 2008-09 in 25 
districts of western UP

Presenter
Presentation Notes
 To confirm the impact of these strategies, the primary set of questions that the program had to answer was, first, are we really reaching all the children in the high-risk districts of western UP? 
 And secondly, if we are reaching the children, is the mOPV1 effective in inducing serologic protection?
 To answer these 2 questions, the program, assisted by CDC, conducted sero-surveys in a district of western UP in 2007 and in 2009.
 We also conducted serological survey of acute flaccid paralysis case patients during 2008 and 2009 in 25 districts that make up western UP. 
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Study November 2007
N=923

April 2009
N=1002

WPV1 81% 99%

WPV2 63% 72%

WPV3 71% 48% 
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Seroprevalence in Children 6-9 Months Old,
 by Serotype, Western UP,

 
2007 and 2009

Presenter
Presentation Notes
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N = 140 N = 330 N = 317 

Seroprevalence Against WPV among Children 
with Non-Polio AFP

 Western Uttar Pradesh, Nov 2008 –

 

Aug 2009

Age Group (Months)

Presenter
Presentation Notes
 Very similar results were obtained in the sero-prevalence study of non-polio AFP case patients across western UP.
 More than 95% type 1 sero-prevalence in 6-11, 12-23 and 24-59 month old children was observed.
 Type 3 sero-prevalence was much lower, ranging from 40% to just over 70% in the 3 age groups. 
. 
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Major Findings on Serologic Immunity

 Evidence of high immunogenicity of mOPVs in 
endemic and non-endemic settings in India

 High levels of serological immunity against WPV1 in 
western UP 

 Low levels of serological immunity against WPV2 and 
WPV3 in western UP 

mOPV, Monovalent Oral Polio Vaccine

Presenter
Presentation Notes
 In summary, there is now clear evidence of….. Read Slide
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Impact of Increased SIA Frequency & 
Quality and mOPV1 Use

 Reduction in genetic diversity and geographic 
spread of WPV1


 

12 distinct genetic clusters in 2005


 

3 clusters remained in 2008


 

Only 1 cluster detected in 2009

 Yet, low level transmission of WPV1 has persisted

The persistence of WPV1 remains 
a major concern

SIA, Supplementary Immunization Activities
mOPV, Monovalent Oral Polio Vaccine type 1

Presenter
Presentation Notes
 Regarding impact of these strategies on type 1 polio circulation, the genetic diversity of type 1 polio, assessed by the number of genetically distinct clusters of closely related strains, declined substantially.
 Of the 12 genetic clusters of type 1 wild poliovirus circulating in 2005, only 3 survived into 2008 and only one cluster has been detected in 2009.
 While this is encouraging progress, circulation of the WPV1 cluster has persisted through 2009. 
 The continuation of WPV1 transmission in parts of western UP and Bihar remains a major concern. 
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DEFINING THE CHALLENGES IN INDIA AND 
REFINING THE STRATEGIES AND TOOLS 

TO ACHIEVE POLIO ERADICATION

 Recent History of Polio in India
 Current Status of Polio in India
 Challenges

 Strategy Adjustments in 2010 to Achieve Polio 
Eradication in India

Presenter
Presentation Notes
 I I will now discuss the steps we have taken to better understand the situation of poliovirus transmission and potential adjustments to our eradication strategy.
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Current Status:  Persistent Transmission & 
Alternating Outbreaks, India 2006-2009

2003 2004 2005 2006 2007 2008 2009*

2003 2004 2005 2006 2007 2008 2009*

WPV1

WPV3
2009*

Data as of 12 December 2009, National Polio Surveillance Project

Western UP

Presenter
Presentation Notes
 The low type 3 sero-prevalence observed is consistent with the outbreaks of wild type 3 poliovirus that have occurred during 2007 to 2009 in UP and Bihar.
 Despite high type 1 sero-prevalence, wild type 1 poliovirus transmission has persisted through 2008 and 2009 in western UP and Bihar.
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Seroconversion After 2nd

 

Dose, by Study Arm, bOPV Trial
 Multi-site, India, 2008-09
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Type 1 Type 3

6.4%;
p>0.05

27.1%;

 
p<0.001

9.7%;
p>0.05

21.9%;
p<0.001

bOPV use will enable concurrent WPV3 control 

and WPV1 elimination

mOPV, Monovalent Oral Polio Vaccine
bOPV, Bivalent Oral Polio Vaccine

Presenter
Presentation Notes
 One of the major strategy adjustments in 2010 will be the use of a type 1 and type 3 bi-valent OPV that has recently become available.
 This slide shows the results of a recent clinical trial in India comparing immunogenicity of bOPV with tOPV, mOPV1 and mOPV3, against type 1 and type 3 poliovirus.
 Sero-conversion to type 1 and type 3 polio following 2 doses of bOPV was just over 80%, which is superior to that achieved after 2 tOPV doses.  These differences are statistically significant.
 Compared with the respective monovalent vaccines, sero-conversion levels following bOPV against type 1 and type 3 polio were not inferior. These differences are not statistically significant.  
 [CLICK] Thus bOPV use will enable control of WPV3 without losing the high levels of immunity built to eliminate WPV1.



Government of India
 Strategy Adjustments in 2010

 Continue with current intensified vaccination strategy 
and add bOPV


 

Encouraged by evidence of high WPV1 immunity and past cessation 
of transmission in UP 

 Reluctant to make major changes in strategy


 

IPV risks: Operational feasibility; loss of confidence in OPV, impact 
on transmission unclear



 

Change in OPV target age group: insufficient evidence, operational 
feasibility

 Increasing interest in a multi-pronged approach with 
focus on environment (sanitation, clean water) 

 Reassess continuation of eradication program in 24 
months

bOPV, Bivalent Oral Polio Vaccine

Presenter
Presentation Notes
 This slide summarizes the perspective of the Government of India towards current and potential strategies to achieve polio eradication.
 Many in the government and among experts believe that continuation of the current intensive vaccination strategy, now supplemented by bOPV, will be sufficient to achieve success.
 The Government is encouraged by the high levels of type 1 sero-protection and the previous cessation of WPV1 transmission in UP.
 With respect to immunization strategies, the government is reluctant to introduce the Inactivated Polio Vaccine because of concerns related to operational feasibility of achieving high coverage with an injectable vaccine; risks associated with loss of public confidence in the current OPV strategy; and the unclear impact of IPV on poliovirus transmission.
 The Government is also reluctant to consider any major change in the OPV vaccination target age group, for example, vaccinating older children who may be participating in polio transmission. Again the concerns are insufficient evidence to support this shift and the operational feasibility of reaching older children.  
 On the other hand, there is increasing interest in exploring and implementing interventions that are not related to vaccination.  This in particular includes strategies to improve environmental sanitation and access to clean water, especially in areas of persistent polio transmission. 
The government is also reluctant to continue with intense eradication activities indefinitely, and will reassess progress and the need to continue by end 2011. 
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Summary

 High levels of vaccine coverage achieved in India
 High frequency of SIAs has largely overcome the 

limitations of lower vaccine effectiveness
 There remains a fundamental lack of understanding why 

it is so difficult to stop transmission in parts of UP and 
Bihar 

 Additional substantial changes to India program 
strategy should be plausible, feasible and evidence-

 based
 Research is a current program priority to better 

understand transmission risk factors and potential 
options for changes in strategy

Presenter
Presentation Notes
 In summary…
 I am now going to hand over the presentation to Dr. Mark Pallansch, who will describe the polio research issues in India.
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Mark Pallansch, PhD
 Chief, Polio and Picornavirus Laboratory Branch 

Division of Viral Diseases, 
National Center for Immunization and Respiratory Diseases

RESEARCH NEEDED TO ACCELRATE 
POLIO ERADICATION IN INDIA

Presenter
Presentation Notes
Good morning.  My name is Mark Pallansch and I am the Chief, of the Polio and Picornavirus Laboratory Branch.
 Hamid has described some results of research that have impacted  the planned program activities in India, e.g. bOPV.  The focus of my presentation will be the potential of other recent and planned research to accelerate polio eradication, as related to the challenges in UP and Bihar.
.
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Key Research Questions Under Discussion

 Serologic immunity


 

Can addition of IPV result in high rates of seroconversion

 

faster and 
with fewer OPV doses among infants?

Mucosal immunity


 

Given the intensity of poliovirus transmission in UP and Bihar, is 
current mucosal immunity insufficient to prevent infection and further 
transmission among serologically immune children?



 

Is there a role for IPV in filling gaps in mucosal immunity?


 

Does mucosal immunity wane in older individuals not in the SIA 
target group? Should it be boosted with OPV?

What are the specific environmental, social, and host 
risk factors associated with poliovirus transmission?

IPV, Inactivated Polio Vaccine
OPV, Oral Polio Vaccine

Presenter
Presentation Notes
 The research activities recommended by experts groups relate to the key questions listed on this slide in the areas of serologic and mucosal immunity and risk factors for transmission.
 These include questions concerning:
Use of IPV to achieve higher rates and faster seroconversion
Insufficient mucosal immunity and resulting transmission in immune children
The possible role for IPV to fill gaps in mucosal immunity
The role of waning immunity in older children and the benefit of boosting mucosal immunity; and 
Better understanding of the indirect risk factors associated with polio transmission.
 Any major changes in the eradication strategy will depend on the answers that might be obtained to these questions through research.  




Critical Role of Research

 Re-examining Assumptions Related to Current 
Strategies

 Evaluating the Effectiveness of New Interventions
 Addressing New Research Questions on Vaccine 

Effectiveness

70

Providing Science-based Evidence to 
Inform the Policy Decisions

Presenter
Presentation Notes
 Research plays a critical role in testing assumptions, evaluating the effectiveness of new intervention activities, and addressing new research questions.  Ultimately this forms the basis for providing the science-based evidence to inform the policy.




Critical Role of Research

 Re-examining Assumptions Related to Current 
Strategies

 Evaluating the Effectiveness of New Interventions
 Addressing New Research Questions on Vaccine 

Effectiveness

71

Presenter
Presentation Notes
  [CLICK] I will start with looking at two examples of reexamining our assumptions about serological and mucosal immunity and how this leads to potential new interventions.




Re-examining Assumptions: Example 1

 Assumption


 

Rapid acquisition of immunity in the young infants will interrupt 
transmission because of the critical role of infants in sustaining 
virus circulation

 Observations


 

Routine immunization of young infants is very poor in areas of 
remaining polio circulation



 

Vaccine effectiveness per dose can be generalized as:           
IPV > mOPV ≈

 

bOPV > tOPV

 Expectation


 

Use of more effective vaccines will lead to acquisition of 
immunity more quickly leading to stopping polio transmission 
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IPV, Inactivated Polio Vaccine
mOPV, Monovalent Oral Polio Vaccine
bOPV, Bivalent Oral Polio Vaccine
tOPV, Trivalent Oral Polio Vaccine

Presenter
Presentation Notes
 The first example I will describe is the importance of rapid acquisition of immunity in young infants.  Rapid acquisition of serologic immunity will clearly protect infants from disease.  Accelerating immunity in the very young is further assumed to interrupt transmission because of the critical role of infants in sustaining virus circulation. 
 As previously noted, routine immunization of young infants is very poor in areas of UP and Bihar, but poor routine immunization is not unique to the endemic areas.
 Substantial use of mOPV1 has provided better control of WPV1 in UP and Bihar compared to the use of tOPV.  However, despite the fact that mOPV1 stopped WPV1 circulation in Western UP once, it did not prevent the reestablishment of transmission subsequently after importation from Bihar.  The per-dose vaccine effectiveness of IPV is higher than any OPV.
 This leads to the reasonable expectation that an even more effective vaccine, for example IPV in addition to OPV, will lead to acquisition of immunity more quickly, leading to stopping polio transmission.
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Baseline Seroprevalence in Western UP, 2009
 6-9 Month-old Children, by Number of Routine tOPV Doses (N=1002)

Type 2 Type 3

CMC books (96%) or immunization cards (4%) tOPV, Trivalent Oral Polio Vaccine

Presenter
Presentation Notes
 A study using IPV was completed in 2009 in Western UP.  Hamid has already mentioned this clinical trial from Western UP with regard to the high baseline seroprevalence to type 1 among 6-9 month-old children whose SIA doses were all mOPV1.  
 In the context of reexamining assumptions, the baseline seroprevalence in the same children to types 2 and 3 as a function of the number of Routine Immunization doses they had received is shown.  In contrast to the poor performance of tOPV implied by the earlier case/control analysis for type 1 that Hamid also presented, these data would seem to confirm the benefits of  tOPV in routine immunization and support the continued efforts to improve routine immunization concurrent with improved coverage and frequency of 
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Seroconversion
 

to IPV Type 2 Poliovirus at 28 Days
 6-9 Month-old Children

P< .0001 compared to IPV (IM) GSK  

*
24/41

42/42 47/47

IPV, Inactivated Polio Vaccine
ID, Intradermal
IM, Intramuscular

Presenter
Presentation Notes
  In this same study, children were given a single dose of IPV either intradermally or intramuscularly.  
 Among those children who were seronegative to type 2 at the time of enrollment, all 89 responded to intramuscular IPV as seen in the second and third bars.  
 This demonstrates the excellent ability of IPV to boost immunity in previously immunized children, and is consistent with the superior performance of IPV demonstrated previously in other parts of the developing world, including other parts of India.




Re-examining Assumptions: Example 1 Findings

 Assumption 


 

Rapid acquisition of immunity in the young infants will interrupt 
transmission because of the critical role of infants in sustaining 
virus circulation

 Findings


 

Despite poor routine immunization, acquisition of immunity in 
young infants is better than previously suggested



 

IPV demonstrates very high vaccine effectiveness per dose in 
boosting immunity in previously vaccinated seronegative children

 Potential Interventions


 

Use of IPV to accelerate immunity in young infants and/or boost 
immunity
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IPV, Inactivated Polio Vaccine

Presenter
Presentation Notes
 Returning to this assumption, despite the demonstrated effectiveness of multiple OPV vaccinations, the potential benefit of IPV to accelerate the acquisition of serologic immunity is clear. 
However, these studies do not address the link between rapidly acquiring or boosting of immunity by IPV and reducing or stopping transmission.



Re-examining Assumptions: Example 2

 Assumption


 

The age of polio cases is a reflection of the age for the majority of 
virus transmission, defining the age of immunization activities,

 

and 
that boosting of immune individuals (e.g. older children) is 
unnecessary

 Observations


 

In UP and Bihar, the median age of WPV cases is around 18 months


 

Serologically, children between 36 and 60 months of age are almost 
universally positive for polio neutralizing antibodies



 

SIA activities target children <60 months of age

 Expectation


 

Infection in immune/older children should be “insignificant”

 

for 
transmission
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Presenter
Presentation Notes

The second example of reexamining a fundamental assumption I would like to describe is assuming that the age of paralytic polio cases is a reflection of the age for the majority of virus transmission.  
 While it may have been unnecessary to question this assumption in the majority of countries that successfully eliminated polio transmission, this issue has really never been addressed systematically since the 1950s in the pre-vaccine era. 
 The characteristics of polio cases is readily described through the AFP surveillance activities.  For example, in UP and Bihar, the median age of WPV cases is around 18 months, and only a small number of cases occur in older children.  This is consistent with the high seroprevalence in children between 36 and 60 months of age that Hamid described.  From this and similar data in the early years of the program, SIA activities have conventionally targeted children <60 months of age.  
 Despite almost no direct evidence, this has indirectly reinforced the expectation that infection in immune and older children are not contributing in any important way to polio circulation.
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Age Distribution of Children with Asymptomatic 
Wild Poliovirus Excretion Compared to 

Confirmed Wild Poliovirus Cases

Source: NPSP Surveillance Data

WPV1 Cases WPV1 Contacts

Age Range (Months) Age Range (Months)
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Presenter
Presentation Notes
 This graph shows a comparison of the age distribution of WPV cases and contacts.  The number of WPV1 cases on the left and proportion of healthy contacts on the right that are isolation positive for WPV1 are shown.  As can be seen, the age distribution of the healthy individuals does not mirror the age distribution of the WPV confirmed cases.  This indicates that the ages of infection and clinical disease are not the same, contrary to assumptions.
 The expectation was that detection should decrease by age as immunity increases by age.  Therefore, improving the immunity status did not decrease the rate of WPV1 shedding.
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WPV Positive Contacts of WPV Cases, 
by WPV Type, Uttar Pradesh

Presenter
Presentation Notes
 In Western UP, in a special enhanced surveillance activity, specimens were collected from household and community contacts of confirmed WPV cases, including those over 5 years of age, and tested for polio virus. 
 The graph shows that WPV1 and WPV3 were readily detected in community contacts.  The rate of isolation in contacts 5 years of age and older was not statistically different than those in the age group less than 5 that are targeted for vaccination during SIAs.
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Rates of WPV Positive Fecal Specimens Among Randomly 
Selected Individuals in Bihar Transmission Zone 

by Age and WPV Type

Presenter
Presentation Notes
 A different type of enhanced surveillance activity was conducted in the Kosi River, flood plane of Bihar, that Hamid described to you earlier.  In a part of this area with a population of 150,000 people that had 7 recent WPV1 cases, specimens were collected from 250 randomly selected households.
 Similar to the results in UP, this slide shows that the percentage of children infected in the age group 5-9 years of age and older, is comparable to that less than 5 in this limited sample. 
 Both of these results demonstrate that WPV infection rates in older children are similar to those in the age group that is targeted for vaccination.



Re-examining Assumptions: Example 2 Findings

 Assumption


 

The age of polio cases is a reflection of the age for the majority 
of virus transmission, defining the age of immunization activities, 
and that boosting of immune individuals (e.g. older children) is

 unnecessary

 Findings


 

Age distribution of cases does not equal the age distribution of

 infections


 

Infections in older children are not insignificant, may even be 
comparable or greater

 Potential Intervention


 

Target older children in SIA activities
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SIA, Supplementary Immunization Activity

Presenter
Presentation Notes
 Returning to the second assumption, the age distribution of infections was not as expected and does not match either the ages of clinical disease, nor the targeted age groups for vaccination.  Since the decision for which ages to vaccinate is a legacy from the earliest times of the program (25 years ago), a potential intervention is to change the ages of the target population.  
 Uncertainties, however, remain both in terms of the importance of this finding and data to indicate that the proposed intervention will have a positive result in reducing transmission and therefore make stopping polio circulation easier.



Critical Role of Research

 Re-examining Assumptions Related to Current Strategies

 Evaluating the Effectiveness of New Interventions

 Addressing New Research Questions on Vaccine 
Effectiveness
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Presenter
Presentation Notes
 This research and other data lead to the design of new interventions.  I will  now describe examples of potential interventions and how they can be evaluated in research studies.



Research to Address Potential 
New IPV Intervention

 Inactivated polio vaccine (IPV)


 

Does accelerated acquisition of humoral immunity in young 
infants result in reduced transmission?



 

Demonstrated to have superior per dose effectiveness 
immunologically

 IPV effectiveness in UP and Bihar will be related to 
vaccine coverage


 

An operational pilot study could be done to look identify ways to 
achieve high coverage with IPV
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Presenter
Presentation Notes
 For IPV the research question should be focused on the ability of IPV to reduce virus shedding, since the superiority in achieving serologic immunity is already demonstrated.
However, in considering new interventions, it is important to account for the pragmatic aspects of both the research and the potential interventions. For example, the absence of major elements of a functioning health infrastructure in Northern India makes large-scale use of IPV a major logistical obstacle. Understanding the operational issues is an equally important consideration with vaccine effectiveness, but could be addressed through a more limited pilot study.



Research to Measure Impact on Virus Shedding 
by IPV and OPV in Older Children
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IPV, Inactivated Polio Vaccine
OPV, Oral Polio Vaccine
bOPV, Bivalent Oral Polio Vaccine

Presenter
Presentation Notes
 Research studies themselves represent a considerable investment.  Combining study questions into single studies can greatly improve the efficiency and timeliness of obtaining results.  The example shown here can address both IPV and OPV effectiveness on reducing virus shedding  in older, immune age groups.
 In this proposed study, older children would be vaccinated with either IPV or bOPV at enrollment and then the effect on shedding can be measured following a “challenge” dose of bOPV one month later .
 Reduction in shedding as measured weekly following the challenge would be considered a proxy for reduction of virus transmission.






Critical Role of Research

 Re-examining Assumptions Related to Current 
Strategies

 Evaluating the Effectiveness of New Interventions

 Addressing New Research Questions on Vaccine 
Effectiveness
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Presenter
Presentation Notes
 Although I do not have time to describe them, I would like to mention other research that continues to understand sub-optimal vaccine effectiveness.



Other Factors that Potentially Influence Vaccine 
Effectiveness or Exposure

 Diarrhea
 Enteric Infections (viruses, bacteria, parasites)
Micronutrients (indirect immunological/infection 

effects)
 Environmental exposure (clean water)
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Presenter
Presentation Notes
 In addition, to the two examples cited, additional studies are being considered or planned to investigate factors  that have either been demonstrated or suspected of being important for vaccine effectiveness or risk of virus exposure. The list of factors shown is not exhaustive, but only examples. Results of these additional studies could lead to consideration of other potential interventions. 
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Priority Potential Research Activities 
for Northern India

 Further assessment of the age distribution of 
poliovirus infections 

Measure virus shedding following boosting with OPV 
and/or IPV in older children

 Need to synthesize data, logistical requirements, 
resource needs, and estimates of cost effectiveness 
for policy makers

OPV, Oral Polio Vaccine

Presenter
Presentation Notes

 I hope in this brief presentation I have been able to describe in a few examples the ongoing role for research to identify potential new interventions to supplement the current efforts to eliminate the continuing circulation of polio in UP and Bihar.
 Among the many potential research studies described both here and by Hamid, some, such as those that are based on enhanced surveillance to look at age distribution of infections will continue in 2010.  It is hoped that some of  the proposals, such as the effect of boosting of older children with IPV and OPV on virus shedding will begin soon.  
 Finally, it is vitally important that these efforts include synthesis of data, logistical requirements, resource needs, and estimates of cost effectiveness to address the needs of policy makers.
In these three presentations, you have heard about the global polio eradication initiative and the critical importance of India to that goal, the activities and achievements of the program in India to meet the extraordinary challenges in UP and Bihar, and the role that research can play in providing potential new tools and approaches for insurance that polio eradication in India will be achieved. 
Thank you.
And now Walt Dowdle will provide his perspective.




POLIO ERADICATION IN PERSPECTIVE

Walter Dowdle, PhD
Task Force for Global Health, Atlanta
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Disease Eradication is Made Possible 
by a Constellation of Four Conditions

 Biologic feasibility (effective intervention measures)
 Adequate public health infrastructure
 Sufficient funding
 Political will
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Where the Constellation Exists, 
the Disease Doesn’t

 Developed countries eradicated smallpox and polio 
without need of an international declaration

 Global eradication requires an international 
declaration and commitment to assist developing 
countries to fill the constellation gaps

 Current international eradication goals:


 

Guinea worm


 

Polio
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Global Eradication of Polio Is Most Difficult

 Smallpox was far less complex biologically and 
logistically than is polio (3 types, unapparent 
infections, less effective vaccines)

 22 years and ~$7 billion after the World Health 
Assembly Resolution, eradication remains elusive

 Some see polio as no longer a  problem, having been 
reduced from >350,000 cases/year in 1988 to 1,579 
cases in 2009

Why not declare victory, forget eradication, and 
revert to control?*

* Arita et al, Science 2006
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Control is Not
 

the Answer

 For 30 years, control through routine immunization 
in developing countries failed to prevent recurring 
major epidemics

 Epidemics result from pools of susceptible persons 
accumulating in high risk populations through 
vaccine failure and failure to vaccinate

 Even countries with high immunization
 

coverage 
(>85%) have immunization gaps among high risk 
sub-populations

 25 countries have routine immunization coverage   
of <60%
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Outbreak Risks Remain as Long as 
Polioviruses Remain

Northern Nigeria stopped polio immunization           
in 2003-4. The Result:

Cochi and Kew, JAMA 2008

 Polio was exported into 27 polio-free countries in 92 
separate incidents

 >$500 million was required in additional emergency 
funding 

 >5,000 children were needlessly paralyzed
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High Control at Current Case Levels 
Will Require

 No reduction in vaccine coverage
 Continued global surveillance network
 Emergency vaccine stockpiles
 Aggressive outbreak response
 In short, the same strategy as for eradication, 

but indefinitely
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The Costs of High Control Over a 20-year Period

 $10 billion to maintain polio at current level of 
1,500 cases/yr

 High control is never [economically] optimal if 
eradication is feasible 
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Thompson and Tebbens, Lancet 2007
Barrett, Bull WHO 2004



Costs of Low Control (Routine Immunization Only) 
Over a 20-year Period

 $3.5 billion for vaccine
 ~200,000 cases/yr, placing the polio burden on the 

poorest of the poor  
 Low cost effective control is not possible
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Thompson and Tebbens, Lancet 2007



Indefinite High Polio Control Using OPV

Means
Continuing OPV-associated paralytic poliomyelitis 

(250-500 cases/yr)
Periodic polio outbreaks caused by OPV-derived 

viruses (1-2/yr)
Chronic shedding of OPV-derived viruses by 

immunodeficient persons (?/yr)
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OPV, Oral Polio Vaccine



The Final WHO Goal is Eradication of 
Poliomyelitis of Any Origin

 Routine use of Sabin OPV must stop
 Affordable IPV must be available
 The absence of residual circulating OPV-derived 

polioviruses must be assured through continued 
surveillance and rapid response

 Polioviruses must be either destroyed or contained 
in a limited number (<20) of essential facilities
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OPV, Oral Polio Vaccine
IPV, Inactivated Polio Vaccine



Polio Eradication Is
 

Achievable

 The last stretch is most challenging
 Only in parts of 4 countries has eradication never 

been achieved
 Targeted research, innovation, and program 

flexibility are critical
 The polio program must reach out to other 

international health initiatives and partners
 All international health initiatives must recognize 

the mutual benefits of supporting polio eradication
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Polio Eradication Is
 

Crucial

 For all children at risk now and in the future              
in the developing world

 For all diseases where eradication is a potential goal
 For all international health initiatives that will share 

directly or indirectly in this remarkable global 
achievement 
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The Benefits of Polio Eradication 
Will Be Shared by All
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