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Learning Objectives 

• Programs in resource-rich vs. resource-poor 
countries 

• Examples of past & current immunization 
campaigns: 
– Polio, Smallpox, Influenza, Ebola 



https://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-child-combined-schedule.pdf 

https://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-child-combined-schedule.pdf


https://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-child-combined-schedule.pdf 



file:///Users/psl1/Desktop/adult-combined-schedule.pdf 

file:///Users/psl1/Desktop/adult-combined-schedule.pdf


file:///Users/psl1/Desktop/adult-combined-schedule.pdf 



https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf 

https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf


      
 

  

      
 

W.H.O.  Expanded  Program  on  
Immunization  (EPI) 

• 1974: established to provide guidance & support 
– Improve vaccine delivery & make vaccines available for 

all children 
• 1984: standard immunization schedule on the basis 

of a review of immunological data for the original 
EPI vaccines: 
– BCG, DTP, oral polio, and measles 

• 2002: Reaching Every District strategy (RED): 
– Achieve 80 % coverage rate of DTP3 in 80% of districts 
– Use immunization contacts to deliver other high-

priority child health interventions. 



https://www.who.int/publications/m/item/table-1-who-recommendations-for-routine-immunization 



 https://www.who.int/publications/m/item/table-1-who-recommendations-for-routine-immunization

https://www.who.int/publications/m/item/table-1-who-recommendations-for-routine-immunization


  
  

     
 

  
    

    

 
 

W.H.O.  Expanded  Program  on  
Immunization  (EPI) 

• Most developing countries: 
– Immunizations provided through a system of

fixed facilities at different levels of the health 
system 

– Immunization campaigns are discrete, time-
limited efforts at national or subnational levels: 
• Usually focus on specific antigens 

– Mobile strategies: specialized vehicles to 
transport health professionals/vaccines to to
remote/migrating populations. 



    

   
 

    
  

     

          

 
  

Vaccines included in the EPI 

• The original six given to young children: 
– diphtheria, tetanus, pertussis, measles, polio, and tuberculosis 

• The past decade, new & underused vaccines added : 
– Hepatitis B, Haemophilus influenzae type b (Hib), mumps, 

pneumococcal disease, rotavirus, rubella, and – in countries 
where needed – yellow fever and Japanese encephalitis. 

• If all countries immunize 90% of children ≤ 5 yrs with 
these vaccines: 
– Immunization could prevent an additional two million deaths a 

year in this age group 



      

         
  

 
   

 
   

    
    

    

≈ 20% of children born do not get complete 1st year of life  
scheduled immunizations 

• Underlying weakness of health systems in many developing 
countries: 
– Independent silos of care & responsibility 
– Functional vaccine regulatory system in only 20% of developing

countries ➜ WHO Prequalification System 
• Difficulty in delivering vaccines through an overloaded

infrastructure and logistical support system 
• Lack of understanding about the importance of vaccines – 

especially among the poorest populations 
– False or unsubstantiated rumors about vaccine safety: 

• Need for efficient post-licensing safety surveillance 
• WHO Global Advisory Committee on Vaccine Safety 



        
 

    

      
       

 
     

       
  

       
       

 

≈ 20% of children born do not get complete 1st year of life  
scheduled immunizations 

• Projected shortfall in funding needed to reach global 
immunization-related goals 
– Annual expenditure in developing countries per live birth: 

• 1980s
$3.5 

 •2000 
$6 

• 2010 
$18

• Near f uture 
$≥30  

• GIVS* goals/ 117 low- & lower-middle-income States between 2006 and 
2015: $76 billion, 40% paid by national governments 

• Supplier Issues: 
– Divergence/ vaccines used in developed & resource poor 

countries: IPV vs. OPV & PCV vs. no PCV 
– Decreased number of manufacturers: 

• WHO/UNICEF Vaccine Security Strategy: specific procurement strategies 
& ensuring that accurate forecasting, timely funding, & appropriate 
contracts in place *Global Immunization Vision & Strategy 



     
  

     
  

  
    

   

Global Immunization Vision & Strategy 
(GIVS) for 2006 - 2015, WHO/ UNICEF, 2005 

• Increase coverage on/before 2010: 
– Countries will reach ≥ 90% national 

vaccination coverage and 
– ≥ 80% coverage in every district 

• Reduce measles mortality by 90% 
compared to the 2000 level 



    
     

 

   
 

      
       

      
    

  

Global Immunization Vision and Strategy (GIVS) 
for the decade 2006 to 2015 

WHO & UNICEF, 2005 

By 2015 or earlier: 
• Sustain coverage reached in 2010 
• Reduce global childhood morbidity and mortality

due to vaccine-preventable diseases by at least
two thirds compared to 2000 levels 

• Ensure access to vaccines of assured quality 
• Offer newly introduced vaccines to the entire

eligible population within five years of the 
introduction into national programs 



      

   
     

    
      

  
 

    
    

   
         

   

Global Immunization Vision and Strategy (GIVS) for 
the decade 2006 to 2015, WHO & UNICEF, 2005 

By 2015 or earlier: 
• Ensure capacity for surveillance and monitoring: 

– Conduct case-based surveillance of vaccine preventable
diseases at all levels, with lab confirmation as needed: polio
as the template 

• Strengthen systems: 
– National immunization plans as an integral component of

sector-wide plans for human resources, financing and logistics 
• Assure sustainability: 

– National immunization plans will have been formulated, 
costed and implemented so as to ensure that human
resources, funding and supplies are adequate 



     

   
  

        
    

    

     
 

 

Global Alliance for Vaccine Initiatives (GAVI) 

• 1999: WHO, UNICEF, World Bank, donors, Gates & 
Rockefeller Foundations, manufacturers, & NGOs 
– Increase access to new/ underused vaccines in poorest 

countries (GNI <$1,000 per capita): 
• Progressive country contribution based in GNI 

– Improve access to basic immunization services 
– Accelerate R & D for new vaccines & delivery technology 
– Raised ≥ $1.3 billion with ≥ $3 billion pledged over next 

10 yrs 



     Global Alliance for Vaccine Initiatives (GAVI) 

• Additional  children  vaccinated, 2000  to 2003: 
– 4 million with DTP3
– 42 million with Hepatitis B
– ≈ 5 million with Hib
– ≥ 3 million with Yellow Fever vaccine

• 2nd Phase/ 2006-2015:
– Rotavirus  &  pneumococcal  vaccines

• Possible  future  support:
– HPV, Japanese  encephalitis, rubella, typhoid



   

     
      

    
 

 

 
  

 
 

Linking Interventions for Greater Impact 

• Use any & every contact with a child in a health 
centre to check the child’s (and mother’s)
immunization status and to vaccinate if needed. 
– Since 2001, routine and supplementary polio and measles

immunization activities have been used to deliver 
insecticide-treated bed nets 

– In 2008, Measles SIAs used to distribute ≥ 35 million doses
of vitamin A, 30 million doses of deworming medicine,
≥5.6 million insecticide-treated bed nets 

– Use distribution of Rotavirus & Conjugate Pneumococcal
vaccines as opportunity to introduce/ educate on other 
measures to control diarrheal & respiratory diseases 



GAVI 







 

COVAX 

GAVI initiative with support from the Coalition for Epidemic Preparedness
Innovations (CEPI), WHO, industry partners, UNICEF, the World Bank and 
others: 
• An “antidote to vaccine nationalism – with a belief that, in a pandemic, no one 

is safe unless everyone is safe.” 
• Backing the development and at-risk manufacturing of a large, diverse 

portfolio of COVID-19 vaccines in order to increase the chances for all 
countries, regardless of income level, to get access to vaccines and have 
sufficient doses to end this crisis. 

• The Gavi COVAX Advance Market Commitment (AMC), a building block of 
the COVAX Facility, supports the participation of 92 low- and middle-income 
economies, plus other IDA*-eligible economies. 

*The International Development Association, World Bank 



Polio, USA 
1920s to 1950s 

Rancho Los Amigos Hospital, California,1953 

Franklin Roosevelt contracts Polio in 1921 



   
    

 
   

 

    
 

Polio Timeline, The Americas 
• 1950’s: Major Polio U.S. Epidemics (18,000 AFP/yr.) 
• 1955: Introduction  of  Salk  IPV 
• 1960: 2,525  cases 
• 1961-3: Introduction  of S abin  OPV, TOPV 
• 1965: 61 cases; 1973: 7 cases 
• Last U.S. epidemics: 

– 1970 (Texas/Mexican border) 
– 1972 & 1979: Outbreaks in religious groups who refused 

vaccination (‘79 outbreak¬ Netherlands ¬ Turkey) 

• 1980-94: 4-8 VAPP’s + 1 imported case per year 
• 1991: Last documented indigenous wild-type AFP (Peru) 
• 1994: Americas certified as free of wild-type polio viruses 



   Mass Polio Vaccination Campaigns 

Columbus, Georgia, 1961 San Antonio, Texas, 1962 



     
     

  
   

      
      

      
  

The Global Polio Eradication Initiative 

• In 1988, the 41st World Health Assembly 
adopted a resolution for the worldwide 
eradication of polio. 
– spearheaded by national governments, WHO, 

Rotary International, the US Centers for Disease 
Control and Prevention, UNICEF, and later the Bill 
& Melinda Gates Foundation and GAVI, the 
Vaccine Alliance. 



    
 

      
   
          

 
    

       
  

   

Why is the global eradication of 
poliovirus possible ? 

• There are 2 highly effective vaccines available 
• There is no significant animal reservoir 
• There are only 3 wild-type virus serotypes and they are 

immunologically stable 
• TOPV is inexpensive and easy to administer 
• eIPV may be effective after fewer doses than IPV/OTPV 
• Potential confounding factors: 

– OPV is less efficacious in tropical climates 
– IPV is expensive & more difficult to administer 
– Politics, war, poverty…... 



Polio Timeline, World-wide
• Parts of Asia, Africa, Europe:

– Prior to 1985: estimated > 400,000 AFP cases annually
– 1994: estimated 107,000 AFP cases
– Original target for world-wide eradication:

• 2000, 2010, 2020?

– Routine immunization
• 3 TOPV’s in 1st year of life

– National Immunization days
• 2 TOPV’s to all children ≤ 5 years of age

– Mopping up Campaigns
– Surveillance for cases of AFP

• 1999: Wild-type serotype 2 last detected in India



Poliomyelitis:
Emergency Action Plan

• Intensified focus on worst-performing areas of Nigeria, Pakistan 
and Afghanistan to increase vaccination coverage by end of 2012 to 
levels needed to stop transmission

• New approaches tailored to each country to tackle persistent 
challenges and improve polio vaccination campaign performance

• Heightened accountability, coordination and oversight to ensure 
success at every level of government and within every partner 
agency and organization

• Surge of technical assistance and social mobilization capacity

http://www.polioeradication.org/Resourcelibrary/Strategyandwork/EmergencyAction
Plan.aspx

http://www.polioeradication.org/Resourcelibrary/Strategyandwork/EmergencyAction


Outbreak of Vaccine-associated Poliomyelitis
Dominican Republic and Haiti, 2000-2001

• July 12 - February 8, 2001
• Dominican Republic:

– 33 persons with acute flaccid paralysis
– 14 were unvaccinated, 5 inadequately vaccinated
– 12 lab-confirmed poliovirus vaccine type 1 (14 as of 6/18/01)
– 11/12 (92%) ≤ 6 years (9 months-14 years)
– Date of onset for last case: Jan. 2, 2001

• Haiti:
– 3 persons with acute flaccid paralysis
– 1 lab-confirmed poliovirus type (6 as of 6/18/01)
– 1/1 in an inadequately vaccinated 2 year old child



Proposed mechanism of OPV reversion back 
to wild-type neurovirulence

• Error rates/ poliovirus replicase: 10-4 - 10-5 per site per replication
– Progeny of a single infected cell are heterogeneous

• Recombination with:
– Variant resulting from replicase errors
– The other two OPV strains & (wild-type polioviruses)
– Non-polio enteroviruses
– ex: 1991, Northern provinces /China:

• Recombinant Sabin/ wild-type-1 strain containing a 375 nt sequence identical to 
that of  Sabin-1 strain

• Sequence divergence & spread to rest of China by 1993-4

• Polioviruses evolve rapidly and at a uniform rate during 
replication in the human gut



Polio Eradication Progress, 1988 -2019
1988

2019

I | Certified polio-free regions (126 countries)

I I Not certified but non-endemic (65 countries)

I I Endemic with wild poliovirus (3 countries)

(Nigeria & African region declared WPV free August 25, 2020)

Source:aWHO/POLIOwdatabase,yas of Dec 2019.
194 WHO Member States.

https://www.who.int/immunization/monitoring_surveillance/data/en/

https://www.who.int/immunization/monitoring_surveillance/data/en/


Progress in Polio Eradication, 
Estimated and Reported Polio Cases, 1985-2019

Source: WHO/POLIO database, as of Dec 2019. 
194 WHO Member States. 

0

100

200

300

400

N
u

m
b

er
 (

th
o

u
sa

n
d

s)

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

Reported Estimated

1988: WHA Resolution to 
Eradicate Polio

350 000 estimated cases

2000: Original Target Date for 
Interruption of Transmission 

Reported cases:   2 971
Estimated cases: 3 500

1999: WHA Resolution to 
accelerate polio 

eradication activities 2019: Reported 
polio cases: 176

https://www.who.int/immunization/monitoring_surveillance/data/en/



2012



https://polioeradication.org/polio-today/polio-now/

WPV1
cVDPV2
cVDPV1

https://polioeradication.org/polio-today/polio-now/


Polio Situation, 2020
•Oct. 1999: last wild-type poliovirus type 2 
detected worldwide (India)

•Jan. 2011: last wild-type poliovirus in India
•Nov. 2012: last wild-type poliovirus type 3 
detected worldwide (Nigeria)

•March 2014: entire South East Asia region 
certified polio free

•Sept. 2015: wild-type 2 declared eradicated
•April, 2016: switch from trivalent to bivalent 
OPV(1,3) as part of phased removal of oral 



When can we stop vaccinating against polio?

• Criteria:
– Decline in AFP cases to background rates
– No wild-type polio-virus isolated from AFP cases
– Reduction in wild-type virus sequence heterogeneity
– Eradication of all wild-type polioviruses from the human 

pool

• Then what do we do?



Options for the end game?

• Immediate discontinuation of all live OPV vaccines
• Region by region discontinuation ?
• A global immunization day with OPV followed by 

immediate discontinuation ?
• Intermediate phase of global use of IPV or eIPV, 

followed by discontinuation of all polio vaccines ?



Questions?
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