
Johann van den Heever: NDoH EPI Manager 

Updates on Vaccines against Measles & Polio 

10th Annual African Vaccinology Course (AAVC) 
Cape Town 

13 November 2014 



– Measles 
– Polio 
– Conclusion & way forward 

Outline  





4 

Clinical course of Measles 



Case Definition: Suspected Measles 
Case •  Measles is an acute childhood infectious disease 

caused by a virus 
•  The virus is transmitted from person to person 

through coughing or sneezing 
•  Characterized by: 
•  • a generalized, reddish (erythematous), blotchy 

(maculopapular) rash; 
•  • a history of fever usually above 38˚C (if not 

measured, then "hot" to touch); and at least one of 
the following: 

•  cough, runny nose (coryza), or red eyes 
•  (conjunctivitis) 
•  In addition, children with measles frequently exhibit a 

dislike of bright 
•  light (photophobia), and often have a sore red 

mouth (stomatitis) 
•  There are many other childhood infectious 

diseases that also present with 
•  a measles-like rash, such as rubella (German 

measles) and scarlet fever 
•  However in these diseases cough, coryza or 

conjunctivitis are usually NOT present 5 



Rash day 3, Post Measles Staining 
& Post Measles Peeling 
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Course... 
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Clinical course of Measles 



Complications of Measles 
Associated with long-term health 

problems, including 
•  blindness (measles causes about 

half of the cases of childhood 
blindness in Africa)  

•  chronic lung disease 
•  malnutrition (marasmus or 

kwashiorkor) and failure to thrive 
•  recurrent infections. 
•  The risk of contracting other 

infections or dying remains high 
for several months after recovery 
from acute measles infection,  

•  measles illness may be due to the 
measles infection itself, to another 
complicating infection, or to 
vitamin A deficiency precipitated 
by measles. 

•  This slide shows a child with 
measles-related blindness. 8 
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Complications of Measles 



Background (3) 

•  Why do we get Measles outbreaks?  
– No/”poor “ maternal anti-bodies: no natural 

infection/vaccine-immunity is less effective 
than natural infection, leading to  

– Build-up of susceptibles – when the number of 
susceptibles exceed half of the birth cohort – 
causes outbreaks when the Measles virus is 
circulating 

– Reproductive rate R₀ = 17 - 18 
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Background (3) 
•  Threat of importations from neighbouring 

countries where services have collapsed/ 
coverage is low (undocumented immigrants) 

•  Poor surveillance: not reporting, analysing & 
investigating and doing outbreak response 
where necessary for EACH case 

•  Poor clinical Case Management: Not isolated 
in time (rash appears 3 – 5 days after 
prodrome) 
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Ideal Conditions for the spread of 
Measles  

•  Hospitals/crowded waiting rooms/clinics 
•  Schools 

12 









16 





















Measles Vaccines... 















Measles Vaccines: WHO pre-qualified 
2013 



•  Other combinations: MMRV (Varicella) 
•  Single dose, Multi-dose 

Measles Vaccines... 



Rubella Vaccines 



Background (2) 
•  Why do we get Measles outbreaks?   

– Unimmunised: but why? 
– Under Immunised: but why? 

•  Poor herd immunity 

= Failure to vaccinate 
– Temperature chain 
= Vaccine failure 
– Vaccine effectiveness: 
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500,000 birth cohort 
Vaccine coverage = 80% 

400,000 vaccinated  
Vaccine efficacy = 85% 100,000 unvaccinated  

340,000 immunised 60,000 vaccinated   
but unprotected 

and  

340,000 immunised 160,000 susceptible 



Effect of 2nd Opportunity of Measles Vaccination of 
Children >12 m old (18m) 

After 1st dose at 9 m with 80% coverage: 

 500,000 x 0.80 x 0.85 = 340,000 immune 

After 2nd opportunity with 90% coverage*: 

 160,000 x 0.90 x 0.95 = 137,000 immune 

1st + 2nd dose  = (340,000 + 137,000) / 500,000 

     = 0.954  (95% immunity) 

  Herd immunity threshold achieved 
*WHO Assume independent vaccinations – 1st dose could be routine and 2nd dose SIA/2 x routine  
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Improving Measles Coverage  

•  Routine 
– Keep up: Schedule 
–  Individual catch-up (Drive) 

•  Supplementary Immunisation Activities 
(SIA)/Mass Campaigns 
– Catch-up (initially 9 m to <15 years) 
– Follow-up (9 m to <60 m/5 years) 

Prevents build-up of susceptibles 
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Timing & Target Age for Measles Follow-
up Campaigns  

*Based on 2005 WHO AFRO TAG recommendations, assuming uniform coverage 



Americas Region 
Luis Fermin Tenorio 
Peru 1991 

European Region 
Melik Minas 
Turkey 1998 

Western Pacific Region 
Mum Chanty 

Cambodia 1997 

Polio Eradication 







 Importation events of Indian viral 
origin: 12 (18%) 

Importation events of Nigerian viral 
origin: 46 (82%) 

Case or outbreak following importation (last 6 months) 
Endemic countries 

Case or outbreak following importation (6 - 12 months) 

 Wild virus type 1 
 Wild virus type 3 
 Wild virus type 1 & 3 



Wild Poliovirus 2009 - 2014 

Data in WHO HQ as 
of 05 August 2014 



 5 May 2014: IHR :- Poliomyelitis 
 Public Health Emergency of International Concern 



27 March 2014 
80% of world's population now 

certified polio-free 



Highlights of New Wild Poliovirus and cVDPV Positive Results 

The boundaries and names shown and the designations used in the maps in this document do not imply the expression of any opinion whatsoever on the part of the World Health Organization
 concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.  Dotted lines on maps represent approximate border
 lines for which there may not yet be full agreement. © WHO 2014. All rights reserved 

From AFP cases 

Wild poliovirus 
21 new officially reported WPV1 cases 
•  15 cases, 1 in a new district1, in Pakistan 
•  6 cases, 3 new districts1, 1 new province1, in Afghanistan 

No advanced notification WPV cases 

cVDPV 

3 newly reported cVDPV2 cases 
•  2 cases in South Sudan, a new country 
•  1 case in a new state1 in Nigeria 
1New district, province, state and country refer to areas that were 

previously without wild poliovirus or cVDPV2 cases respectively in 
2014.  

Data in WHO HQ as of 04 
November 2014 



Country with WPV case in previous 6 months 
Endemic country 

 Poliovirus type 1 

2Onset of paralyses 05 November 2013 – 04 November 2014 
1Excludes cases caused by vaccine-derived polioviruses and viruses detected from environmental surveillance. 

Country with WPV case 6-12 months ago 

Data in WHO HQ as of 04 November 2014 

Wild Poliovirus Cases1, Previous 12 Months2 



Wild Poliovirus Cases1, Previous 6 Months2 

Country with WPV case in previous 6 months 

1Excludes cases caused by vaccine-derived polioviruses and viruses detected from environmental surveillance. 

Endemic country 
 Poliovirus type 1 

2Onset of paralyses 05 May – 04 November  2014 

Data in WHO HQ as of 04 November 2014 



Districts with Cases Caused by Wild Polioviruses1, Previous 6 Months2 

1Excludes cases caused by vaccine-derived polioviruses and viruses detected from environmental surveillance. 

 Poliovirus type 1 

2Onset of paralyses 05 May – 04 November 2014 

Data in WHO HQ as of 04 November 2014 



Wild Poliovirus 2009 - 2014 

Data in 
WHO HQ 
as of 04 
November 
2014 



Circulating Vaccine-derived Poliovirus Cases1, 2000 - 2014 

1Circulating vaccine-derived poliovirus (cVDPV) is associated with 2 or more AFP cases. Niger
 2006, Niger 2009, Niger 2010, Chad 2010 cVDPVs are linked to the Nigeria outbreak. Kenya
 2012 cVDPVs are linked to the Somalia outbreak. VDPV type 2 cases with greater than or equal
 to 6nt difference from sabin in VP1; VDPV types 1 and 3 cases with greater than or equal to 10nt
 difference from sabin in VP1 are reported here. Figures exclude VDPV from non-AFP sources.
 Nigeria figures include the following cases with WPV1/cVDPV2 mixture: 2005 - 2, 2006 - 1, 2007 -
 1, 2008 - 3, 2009 - 1, 2011 - 1; WPV3/cVPDV2 mixture 2007 - 2. 2Figures include multiple
 emergences and transmission chains. 1 cVDPV2 awaiting country assignment is not represented
 in the slide. On 22 May a case, with a date of onset of paralysis of 4 May, was reported in Niger
 from a Nigerian child.   

Data in WHO HQ 
as of 04 
November 2014 



Monthly2 Distribution of Cases by Country 

Circulating Vaccine-derived Poliovirus Cases1, Previous 6 Months2 

1Circulating vaccine-derived poliovirus (cVDPV) is associated with 2 or more AFP cases. VDPV type 2 cases with greater than or equal to 6nt difference from sabin in VP1; VDPV types 1 and 3
 cases with greater than or equal to 10nt difference from sabin in VP1 are reported. Figures exclude VDPV from non-AFP source. Figures may include different chains of transmission. 1 VDPV2
 awaiting country assignment is not represented in the slide. On 22 May a case, with a date of onset of paralysis of 4 May, was reported in Niger from a Nigerian child.   

2Onset of paralyses 05 May – 04 November 2014 
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   cVDPV2 (20 cases) 

Data in WHO HQ as of 04 November 2014 



Comparison of 2013 and 2014 Data 

Year to Date (01 January to 04 November) 

Data for 2013 as of 05 November 2013 and for 
2014 as of 04 November 2014 

Data in WHO HQ as of 04 November 2014 



Wild Poliovirus Cases by Type, 2013 & 2014 - Year to Date Comparison  

Data in WHO HQ as of 04 November 2014 



SAGE Nov 2013: Polio 
eradication •  SAGE recommends that all countries should add 

at least one dose of IPV to the national routine 
immunization schedule to: 
–  reduce the risk of paralytic polio if exposed to a type 2 

virus after OPV2 withdrawal 
–  improve response to the future use of a monovalent type 

2 polio vaccine in the case of an outbreak 
–  reduce transmission of a reintroduced type 2 virus 
–  boost immunity to the remaining wild poliovirus 

serotypes  
    1 & 3.  



SAGE Nov 2013: Polio 
eradication 

•  SAGE reaffirms the importance of removing the 
type 2 component of the oral polio vaccine from 
routine immunization programmes globally in the 
near term in order to: 
–  eliminate the most common cause of vaccine-

associated polio outbreaks 
–  eliminate the vaccine-associated  paralytic 

poliomyelitis (VAPP) associated with this serotype 
–  secure the serotype-specific gains that have occurred 

to date in global eradication 
–  enhance the efficacy of the oral polio vaccine to 

protect against and eliminate the remaining type 1 
and 3 wild virus serotypes. 



Countries using IPV vaccine to date with formal 
decision or declared Intent to Introduce 

Not Available, Not Introduced /No
 Plans (60 countries or 31%) 
Not applicable 

Introduction to occur in 2015 (6 countries or 3%) 

Introduction to occur in 2014 (3 countries or 2%) 

Introduced to date (70 countries or 36%) 

Declared intent to introduce in
 2015 (49 countries or 25%) 

Declared intent to introduce in
 2014 (6 countries or 3%) 

Data Source: WHO/IVB Database, as at  27 March 2014 

A country will be 
considered as having 
made a formal decision 
when formal 
documentation of its 
decision to introduce 
IPV has been verified by 
the relevant WHO 
Regional Office 



Criteria for the withdrawal of the type 2 
component 

 of tOPV 
•  5 Readiness Criteria for the global withdrawal of the type 2 

component of tOPV: 
–  IPV: Introduction of at least one dose of inactivated poliovirus 

vaccine;  
–  bOPV : Access to a bivalent oral polio vaccine that is licensed for 

routine immunization;  
–  Surveillance and Stockpile :  Implementation of surveillance and 

response protocols for type 2 poliovirus (including constitution of a 
stockpile of monovalent oral polio vaccine type 2);  

–  Containment : Completion of phase 1 poliovirus containment 
activities, with appropriate handling of residual type 2 materials; 

–  Verification : Verification of global eradication of wild poliovirus 
type 2.  

•  Trigger for setting a date for the withdrawal of type 2 OPV:  
–  Absence of all persistent circulating vaccine-derived type 2 

polioviruses for at least six months.  
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Tentative timeframe for the Switch to bOPV 

Switch 
Discussion 
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Switch:  Vaccine Supply and Recall 
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