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Updated:  22 March 2013 

CURRENT SAGE WORKING GROUPS 
 
 
1.  SAGE Working Group on influenza vaccines and immunization (established August 2010) 
 
Terms of Reference 
 
Objectives of the Working Group: 
1. Prepare for a SAGE evidence-based review and updating of WHO recommendations on the use of seasonal influenza 

vaccine (e.g. priority target groups) with a particular focus on low and middle-income countries and with a view to 
update the 2005 WHO influenza vaccine position papers.  

2. Prepare for a SAGE discussion on coverage goals for seasonal influenza vaccination to be proposed to the WHA to 
update the coverage goals contained in the 2003 resolution.  

3. Identify essential gaps in evidence that may impede SAGE's ability to update the recommendations on the use of 
influenza vaccines and propose coverage targets.  

4. Provide advice about pandemic vaccine preparedness.  
 
Composition 
 
SAGE Members 
 
• Elizabeth Miller, Chair of Working Group. Health Protection Agency, United Kingdom 
• Jon Abramson, Wake Forest University School of Medicine, United States of America 
• Art Reingold, University of California, United States of America. (Joined the Working Group after the SAGE meeting in 

November 2010) 
• Claire-Anne Siegrist, University of Geneva, Switzerland   
 
Experts 
 
• William Kwabena Ampofo, Noguchi Memorial Institute for Medical Research, Ghana  
• Joseph Bresee, Centers of Disease Control, United States of America  
• Janet Englund, Seattle Children’s Hospital, United States of America  
• Randeep Guleria, All India Institute of Medical Sciences, India  
• Yu Hongjie, Chinese Center for Disease Control and Prevention, People's Republic of China  
• Michael Pfleiderer, Paul-Ehrlich-Institut, Germany  
• David Salisbury, Department of Health, United Kingdom  
• Barry Schoub, National Institute for Communicable Diseases, South Africa  
 
WHO Secretariat 
 
• John Tam   
• Philippe Duclos  
• Cuauhtémoc Ruiz-Matus  
• Nahoko Shindo, replaced by Anthony Mounts in October 2011  

2. SAGE working group on polio (Established August 2008) 

Terms of Reference 

1. Prepare SAGE for the development of comprehensive policy guidance on the use of IPV in the post-eradication era in 
low and middle income settings, including by:  

• Reviewing long-term Polio Risks & Risk Management Strategies: 
reviewing the long-term risks associated with live polioviruses after wild polio transmission globally, and reviewing 
the range of strategies for mitigating those risks in low-income settings (e.g. coordinated OPV cessation, mOPV 
stockpiles and response mechanism).  

• Assessing Current & Future IPV Products: 
reviewing the existing range of IPV products, in terms of supply capacity, production cost, price, presentations, etc, 
and their appropriateness and suitability for low-income settings, particularly sub-Saharan Africa; and studying the 
IPV 'pipeline' and its implications for post-eradication IPV use in terms of potential new products (e.g. Sabin-IPV, 
adjuvanted-IPV, fractional dose IPV), production costs, and prices.  

• Establishing Potential IPV Policies & Implications: 
establishing the range of IPV vaccination schedule options that could be utilized in a post-eradication world, given 
the difference in polio immunization objectives and polio risks compared with a polio-endemic world; and identifying 
and characterizing the programmatic implications, economics and opportunity costs of those policy options, for both 
IPV stand-alone and combination formulations, in low-income settings and particularly sub-Saharan Africa;  
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• Identifying and prioritizing knowledge gaps that should be addressed to facilitate SAGE decision-making on the 
role(s) and options for IPV use in the post-eradication era in low-income settings.  

2. Propose key recommendations to SAGE for updating the 2003 position paper on IPV and consolidating it with other 
relevant documents (including the 2006 supplement to the IPV position paper) into one vaccine position paper on routine 
polio immunization covering both IPV and OPV and giving consideration to the ongoing polio eradication efforts.  
3. Advise SAGE on technical guidance to WHO and the GPEI for the development and finalization of the overall polio 
eradication 'endgame strategy' to reduce long-term risks associated with OPV and to accelerate wild poliovirus eradication, 
including:  

• policy and programmatic options for the use of different OPV formulations and IPV delivery options, and  
• strategy and priorities in the related areas of outbreak response, surveillance, containment, risk assessment (esp. 

Vaccine Derived Polio Viruses - VDPVs), research and product development, and vaccine supply.  

Composition 

SAGE Members 

• Elizabeth Miller, Chair of Working Group. Health Protection Agency, United Kingdom  
• Hyam Bashour, Damascus University, Syria. (SAGE member until April 2011)  
• Zulfiqar Bhutta, The Aga Khan University, Pakistan (Joined the Working Group in March 2012)  
• Peter Figueroa, University of the West Indies, Jamaica  

Experts 

• Walter Dowdle, Task Force for Child Health, USA  
• Nick Grassly, Imperial College, UK  
• Jacob John, Christian Medical College, India  
• Antoine Kabore, retired (formally of WHO/AFRO, Burkina Faso)  
• Francis Nkrumah, retired (formally of Noguchi Memorial Institute for Medical Research, University of Ghana 
         Medical School, Ghana)  
• Walter Orenstein, Emory University, USA  
• Kimberley Thompson, Kids Risk Project, Harvard School of Public Health, USA  

WHO Secretariat 

• Bruce Aylward  
• Rudi Tangermann  
• Roland Sutter  
• Tracey Goodman  
• Philippe Duclos  

3.  SAGE Working Group on vaccination in humanitarian emergencies (June 2011) 

Terms of Reference 

Develop a framework for public health decision-making for vaccination in humanitarian emergencies, to be reviewed by 
SAGE in April 2012. 

The specific question that needs to be addressed:  

What key scientific, ethical, economic, public health, operational and political criteria should be part of a decision-making 
framework to guide the use of vaccines in emergencies? 

The approach to address this question may include: 

Reviewing experiences with vaccination in humanitarian emergencies, compile the available data, identify the information 
gaps, guide the work required to address the information and action gaps, and prepare for a SAGE review of the general 
guidance on vaccination in humanitarian emergencies.  

Specific issues to review in support of this approach would be: 

• Defining the scope of humanitarian emergencies;  
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• Review of vaccination experiences in humanitarian emergencies with particular focus over the last 10 years and with     
respect to the political, ethical, public health/scientific, operational and economic aspects:  
• Vaccine preventable disease (VPD) burden and other available interventions for the prevention and control of these 

diseases;  
• Public health/scientific issues (evidence for effectiveness; purpose individual protection and/or interruption of 

transmission)  
• Economic aspects  
• Opportunity costs (due to competing public health priorities);  
• Availability of vaccines and acceptability range of cost per person immunized;  
• Operational/Programmatic Feasibility - supply availability, logistics need, procurement process and funding, human 

resources need and availability, cold chain space, training needs, supervision, injection safety, waste 
management, security, vaccine characteristics, regimens, regulatory issues; etc.  

• Ethical issues.  

Composition 

SAGE Members 
 
• Helen Rees, Chair of Working Group. University of Witwatersrand, South Africa 
• Zulfiqar Bhutta, The Aga Khan University, Pakistan 
• David Durrheim, Hunter New England Area Health Service and Professor of Public Health, Australia    
• Xiaofeng Liang, Chinese Center for Disease Control and Prevention, China 
• Narendra Arora, International Clinical Epidemiology Network, India 
 
Experts 
 
• Brenton Burkholder (Member until November 2011. In December 2011, Dr Burkholder was recruited by  
        WHO and as such is no longer eligible to serve as a formal member of the working group).  
• Jorge Castilla, Health Sector Expert, European Commission DG for Humanitarian Aid, Kenya 
• Francesco Checchi, London School of Hygiene and Tropical Medicine, UK. 
• Alejandro Cravioto, Executive Director, International Centre for Diarrhoeal Disease Research,  
     Bangladesh. 
• Rebecca Freeman Grais, Epicentre, France. 
• Keymanthri Moodley, Bioethics Unit, Faculty of Health Sciences, University of Stellenbosch, South  
 Africa. 
•   Gopinath Nair, Scientific and Administrative Head of National Institute of Cholera and Enteric Diseases,  
        India (resigned for personal reasons in September 2011). 
•  Robin Nandy, Polio Eradication, UNICEF.  
•  Muhammad Ali Pate, National Primary Health Care Development Agency, Nigeria. 
•  Ronald Waldman, Global Health Bureau, Avian and Human Influenza Unit, US Agency for International  
        Development, USA. 
 
WHO Secretariat 
 
• Peter Mala 
• Peter Strebel 
• Pem Namgyal 
• Claire-Lise Chaignat 
• Michelle Gayer 
 
4. SAGE working group on yellow fever vaccines (established September 2011) 
 
Terms of reference 
 
Review the evidence and prepare recommendations related to the use of yellow fever vaccines and contained in the 2003 
WHO position paper for SAGE review, and subsequent publication of an updated vaccine position paper. 
 
The questions particularly to be addressed include the following: 
1. Reconsider the need for booster doses every 10 years including for travellers in the context of the International Health 
regulations; 
2. Review the impact of routine vaccination versus outbreak control; 
3. Review the impact of the combined vaccination strategy (routine immunization and preventive campaigns); 
4. Review the safety profile of the vaccines and update the recommendations in the context of safety issues including in 
particular with respect to immunization of HIV infected populations and immunocompromised, in pregnant or lactating 
women, people over 60 years old and in context of viscerotropic and neurological diseases; 
5. Review of interference between yellow fever and other vaccines and co-administered vaccination. 
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Composition  

SAGE Members 
 
• Claire-Anne Siegrist, University of Geneva, Switzerland 
• Piyanit Tharmaphornpilas, National Immunization Program, Ministry of Public Health, Thailand 
• Oyewale Tomori, Chair of Working Group. Redeemer's University, Nigeria 
 
Experts 
 
• Chantal Akoua-Koffi, Virologist Head, Department of Biology, University of Bouake, Côte d'Ivoire  
• Alan Barrett, Virologist, Director, Sealy Center for Vaccine Development, USA  
• Li Dexin, Director, National Institute of Viral Diseases Control and Prevention, Centers for Disease Control,  
       China  
• Eduardo Gotuzzo, Clinician and Yellow Fever specialist, Department of Medicine, Universidad  
       Peruana Cayetano Heredia, Peru  
• Dede Kusmiaty, National Agency of Drug and Food Control, Indonesia  
• Maryanne Neill, Retired, Monitoring Officer, Immunizations UNICEF, USA  
• Matthias Niedrig, Virologist, Robert Koch Institute, Germany  
• Jennifer Staples, Epidemiologist Centers for Disease Control and Prevention, USA  
• Pedro Vasconcelos, Virologist and Epidemiologist, Instituto Evandro Chagas, Brazil  
 
WHO Secretariat 
 
• Sergio Yactayo 
• Joachim Hombach 
• Philippe Duclos 
 
5. SAGE working group on measles and rubella vaccines (established November 2011)  
 
Terms of Reference 
 
• Review progress towards 2015 global measles control targets and regional measles and rubella elimination goals.  
• Prepare for regular updates and review by SAGE on progress and challenges in achieving existing measles and rubella 
control targets and propose necessary updating of current WHO recommendations on vaccine use (including outbreak 
response immunization) and surveillance strategies.  
• Identify gaps in essential evidence and programme barriers to achieving measles and rubella/CRS  elimination targets 
and present SAGE with proposed areas for operational or basic science research. The working group will liaise with SAGE 
Sub-Committees (i.e., QUIVER and IPAC) to address relevant quantitative issues as well as those related to immunization 
practices. 
• Advise SAGE on the appropriate timing for establishing target dates for global eradication of measles and global control 
or eradication targets for rubella and/or CRS.   
 
Composition 
 
SAGE Members 
 
• Narendra Arora, International Clinical Epidemiology Network, India 
• El Tayeb Ahmed El Sayed, Federal Ministry of Health, Sudan 
• David Durrheim, Hunter New England Area Health Service and Professor of Public Health, Australia   
• Peter Figueroa, Chair of Working Group. University of the West Indies, Jamaica 
• Helen Rees, University of Witwatersrand, South Africa 
 
Experts 
 
• Hyam Bashour, Department of Family and Community Medicine, Damascus University, Syria 
• Natasha Crowcroft, Surveillance and Epidemiology, Public Health Ontario, Canada  
• Heidi Larson, Faculty of Epidemiology and Population Health, London School of Hygiene and Tropical  
         Medicine,  United Kingdom  
• Pier Luigi Lopalco, European Centre for Disease Prevention and Control, Sweden  
• William Moss, Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health,  
     Baltimore, MD, USA  
• Susan Reef, Global Immunization Division, Centers for Disease Control and Prevention, USA  
• Makoto Takeda, Department of Virology 3, National Institute of Infectious Diseases, Japan  
 
WHO Secretariat 
 
• Alya Dabbagh 
• Robert Perry 
• Peter Strebel  
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6. SAGE working group dealing with vaccine hesitancy (established March 2012) 

Terms of Reference 

• Prepare for a SAGE review and advice on how to address vaccine hesitancy and its determinants.  
• Define vaccine hesitancy and its scope  
• Undertake a review of vaccine hesitancy in different settings including its context-specific causes, its expression and its 
impact.  
• Suggest one or several indicator(s) of vaccine hesitancy that could be used to monitor progress in the context of the 
Decade of Vaccines Global vaccine Action Plan.  
• At global, regional and national levels:  

• Perform a landscape analysis of who/what organizations are working on this issue in various  
  settings/countries  

• Identify existing activities and strategies that have had or could have a positive impact including looking  
  at successful strategies that have worked and are not specifically related to vaccines or even medicines;  

• Identify strategies and activities that did not work well;  
• Identify new activities and strategies that could have a positive impact;  
• Prioritize existing and new activities/strategies based on an assessment of their potential impact;  
• Outline the specific role of WHO in addressing vaccine hesitancy;  
• Identify the specific role of regional and country advisory committees.  

Composition 

SAGE Members 

• Xiaofeng Liang, Chair of Working Group, Chinese Center for Disease Control, China 
• Juhani Eskola, National Institute of Health and Welfare, Finland 
• Arthur Reingold, University of California at Berkeley, U.S.A. 

Experts 

• Mohuya Chaudhuri, Independent Journalist and Documentary Filmmaker, India 
• Eve Dubé, Institut National de Santé Publique du Québec, Canada 
• Bruce Gellin, Department of Health and Human Services, U.S.A. 
• Susan Goldstein, Soul City: Institute for Health and Development Communication, South Africa 
• Heidi Larson, London School of Hygiene and Tropical Medicine, England 
• Noni MacDonald, Dalhousie University, Canada 
• Mahamane Laouali Manzo, Ministry of Health, Niger 
• Dilian Francisca Toro Torres, Congress of the Republic of Colombia 
• Kinzang Tshering, Jigme Dorji Wangchuck National Referral Hospital, Bhutan 
• Yuqing Zhou, Chinese Center for Disease Control, China 

WHO Secretariat 

• Philippe Duclos 
• Melanie Schuster  

7. SAGE Working Group on Varicella and Herpes Zoster Vaccines (established – May 2012) 
 
Terms of Reference 

The Working Group will be asked to review the evidence, identify the information gaps, and guide the work required to 
address the information gaps and formulate proposed recommendations in preparation for a SAGE review of the use of 
varicella and herpes zoster vaccines. This will then lead to an updating the current (1998) varicella vaccine position paper.  

The Working Group will specifically be asked to identify and review: 

• data regarding the global prevalence and burden of disease caused by varicella and herpes zoster according to country 
development status  
• issues related to varicella and herpes zoster surveillance  
• the safety, effectiveness and immunogenicity profile of varicella and herpes zoster vaccines including that of vaccine 
combinations such as MMRV  
• the duration of protection following immunization  
• the impact of co-administration of varicella and herpes zoster vaccines with other vaccines  
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• the impact of varicella vaccination on immunocompromised individuals  
• country experiences with introduction and use of varicella vaccines (in countries with information that allows a robust 
analysis)  
• the potential for widespread childhood vaccination to reduce natural boosting through varicella virus circulation in the 
community and increase the risk of zoster in the adult and elderly population  
• evidence on the cost-effectiveness of different approaches, in particular in low and low-middle income countries (as per 
WHO guidelines)  
• additional critical issues that need to be considered in updating the current vaccine position paper.  

The review of vaccine safety will consider of a review by the Global Advisory Committee on Vaccine Safety, and that on 
cost-effectiveness will link with the Immunization and Vaccines related Implementation Research (IVIR) Advisory Committee 
(formerly known as QUIVER). 

Composition 
 
SAGE Members 

• Jon Abramson, Chair of Working Group, Department of Paediatrics, Wake Forest University School of Medicine, 
U.S.A.  

• Paba Palihawadana, Central Epidemiological Unit, Ministry of Health, Sri Lanka  

Experts 

• Marc Brisson, Département de Médecine Sociale et Préventive, Laval University, Canada  
• Raina MacIntyre, School of Public Health and Community Medicine, University of New South Wales, Australia (was 

nominated in February 2013 replacing Sin Yun Cheah)  
• Philip LaRussa, Division of Pediatric Infectious Diseases, Department of Pediatrics, Columbia University, U.S.A.  
• Hanne Nøkleby, Division of Infectious Disease Control, Norwegian Institute of Public Health, Norway  
• Bolutife Ayokunnu Olusanya, Department of Ophthalmology, University College Hospital, Nigeria  
• Jane Seward, Division of Viral Diseases, National Center for Immunization and Respiratory Diseases, U.S.A.  
• Claudia Vujacich, Foundation for Infectious Diseases, FUNCEI, Argentina  
• Dapeng Yin, National Immunization Programme, Chinese CDC, China  
• Sin Yun Cheah, Health Sciences Authority, Singapore (resigned from the group in February 2013) 

WHO Secretariat 

• Philippe Duclos  

8. SAGE Working Group on Pertussis vaccines (established – March 2013) 

Terms of Reference 

In the light of the recent resurgence of pertussis in some industrialized countries with their toll in terms of infant deaths it was 
agreed between SAGE and WHO that a new working group (on pertussis would be established to prepare for a SAGE 
review of the data and to consider updating current pertussis vaccine recommendations as published in the 2010 pertussis 
vaccine position paper. This is also an opportunity for SAGE to review new data on the effectiveness of various vaccination 
strategies aimed at reducing infant mortality as well as the pertussis related outcome of the Vaccine schedule optimization 
project. 

Specifically the working group will be asked to: 

• Review epidemiological data from countries that have or not experienced a resurgence of pertussis, in particular 
data that relates to the quality and duration of protection of protection for wP and aP vaccines  

• Review, in the context of the above, accumulated data on the usefulness of the following strategies to prevent early 
mortality  

o Role of vaccination of adolescents and adults  
o “Cocooning”  
o Vaccination of pregnant and lactating mothers  
o Vaccination of new-borns 

• Update estimates of effectiveness of 1 or 2 dose schedules against mortality  
• Create optimal primary vaccination schedule and timing of booster dose(s)  
• Propose, based on the above and as necessary, an update of the current recommendations on the use of wP/aP 

vaccine.  
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Composition 
 
SAGE Members 

• Elizabeth Miller (Working Group Chair), Immunisation Department, Colindale, UK  
• Claire-Anne Siegrist, Department of Pediatrics, University of Geneva, Switzerland  
• Piyanit Tharmaphornpilas, National Immunization Program, Ministry of Public Health, Nonthaburi, Thailand  

Experts 

• Tom Clark, National Center for Immunization and Respiratory Diseases, Centers for Disease Control and 
Prevention, Atlanta, USA  

• Kathryn Edwards, Vanderbilt Vaccine Research Program, Vanderbilt University School of Medicine, Nashville, USA  
• Nicole Guiso, Institut Pasteur Research Unit, Institut Pasteur, Paris, France  
• Scott A. Halperin, Canadian Center for Vaccinology, Dalhousie University, Halifax, Canada  
• Teeranart Jivapaisarnpong, Institute of Biological Products, Department of Medical Sciences, Ministry of Public 

Health, Nonthaburi, Thailand.  
• Daniel Levy-Bruhl, Infectious Diseases Department, Institut de Veille Sanitaire, Saint-Maurice, France  
• Peter McIntyre, National Centre for Immunisation Research and Surveillance of Vaccine Preventable Diseases, 

Sydney, Australia  
• Gabriela Moreno, Departments of Epidemiology and Immunizations, Ministry of Health, Santiago, Chile  
• Carl Heinz Wirsing von König, National reference laboratory for Bordetella infections, Krefeld, Germany  

WHO Secretariat 

• Philippe Duclos  
• Jose Mauricio Landaverde 

9. SAGE Working Group on non-specific effects of vaccines (established March 2013) 

Terms of Reference 

WHO’s Strategic Advisory Group of Experts (SAGE) has requested the WHO Secretariat to review the evidence concerning 
the possible non-specific effects of vaccines included in the routine infant immunization schedule. 

Preparatory to such a review of the evidence by SAGE in 2013, it is necessary to: 

•  systematically review all published and grey literature concerning epidemiological studies addressing “non-specific” 
effects of BCG, measles and, DTP-containing vaccines on survival/all-cause mortality in children under five years 
of age and, 

•  critically appraise the evidence using the WHO Strategic Advisory Group of Experts (SAGE) guidelines.  

The Working Group will be asked to determine if the current evidence is sufficient to lead to adjustments in policy 
recommendations or to warrant further scientific investigation, and if so, to define the path towards obtaining unequivocal 
evidence on these issues that would support future robust, evidence-based adjustments in immunization policies, if 
warranted.   

Guidance for the development of evidence-based vaccine related recommendations.  

The Working Group will specifically be asked to: 

1. Review and provide guidance on the protocol for two independent systematic reviews (one on epidemiological 
studies and one on immunological factors) on the evidence of selected vaccines on child survival/ deaths by all 
causes in children less than 5 years of age.  

2. Review the available evidence that addresses the effect of BCG, DTP and measles-containing vaccines on 
survival/all-cause mortality in children less than five years of age and, the outcomes of the above mentioned 
reviews and related GRADE tables. 

3. Determine if the current evidence on non-specific effects of vaccines is sufficient to lead to adjustments in policy 
recommendations or to warrant further scientific investigation. 

Composition 

SAGE Members 
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• Terry Nolan (Chair of the Working Group),  Head, University of Melbourne School of Population and Global Health, 
Melbourne, Australia 

• Zufiqar Bhutta, Department of Paediatrics & Child Health, The Aga Khan University Medical Center, Karachi, 
Pakistan 

• Kate O’Brien, Center for American Indian Health, Johns Hopkins Bloomberg School Public Health, Baltimore, USA 

Experts 

• Christine Stabell Benn, Research Center for Vitamins and Vaccines, Bandim Health Project, Statens Serum Institut, 
Denmark 

• Mike Brennan, Senior Adviser, Global Affairs. AERAS, Washington D.C., USA 
• Stephen Evans, Professor of Pharmacoepidemiology, London School of Hygiene and Tropical Medicine, UK 
• Paul Fine, Professor of Communicable Disease Epidemiology, London School of Hygiene and Tropical Medicine, 

UK 
• Brad Gessner, Scientific Director, Association pour la Medicine Preventive (AMP), Ferney-Voltaire, France 
• Diane Griffin, University Distinguished Service Professor Alfred and Jill Sommer Chair W. Harry Feinstone 

Department of Molecular Microbiology and Immunology, Johns Hopkins Bloomberg School of Public Health; 
Professor, Medicine and Neurology, Johns Hopkins University School of Medicine, USA 

• Jaleela Sayed Jawad, Head of Immunization Group and EPI Manager Ministry of Health, Manama, Bahrain 
• Martin Mermikuwu, Professor of Pediatrics, University of Calabar, Nigeria 
• Walter A. Orenstein, Professor of Medicine, Infectious Diseases, Emory University, USA 
• Dipika Sur, Deputy Director, NICED, ICMR, Kolkata, India 

WHO Secretariat 

• Ana-Maria Henao-Restrepo 
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Strategic Advisory Group of Experts (SAGE)  
Terms of reference 

 
 

 
 

Functions 
 
SAGE serves as the principal advisory group to the World Health Organization (WHO) for development of 
policy related to vaccines and immunization. SAGE is charged with advising WHO on overall global policies 
and strategies, ranging from vaccine and technology research and development, to delivery of immunization 
and linkages between immunization and other health interventions. The mandate of SAGE is to provide 
strategic advice rather than technical input, and is not restricted to childhood vaccines and immunization but 
extends to the control of all vaccine-preventable diseases. 
 
 
SAGE advises the WHO Director-General specifically on the:  
 

1. adequacy of progress towards the achievement of the goals of the Global Immunization Vision and 
Strategy (GIVS); 

2. major issues and challenges to be addressed with respect to achieving the goals of GIVS; 
3. immunization programme response to current public health priorities;  
4. major general policies, goals and targets including those related to vaccine research and development;  
5. adequacy of WHO's strategic plan and priority activities to achieve the GIVS goals consistent with its 

mandate and considering the comparative advantages and the respective roles of partner organizations;  
6. cross-departmental activities and initiatives related to vaccine and immunization technologies and 

strategies and linkages with other health interventions; 
7. engagement of WHO in partnerships that will enhance achievement of global immunization goals. 

 
 
Membership 
 

The SAGE comprises 15 members, who shall serve in their personal capacity and represent a broad range of 
disciplines encompassing many aspects of immunization and vaccines. 
 

       SAGE members are recruited and selected as acknowledged experts from around the world in the fields of 
epidemiology, public health, vaccinology, paediatrics, internal medicine, infectious diseases, immunology, drug 
regulation, programme management, immunization delivery, health-care administration, health economics, and 
vaccine safety.    
  

 The membership of SAGE shall seek to reflect a representation of:  
 

1. professional affiliation (e.g., academia, medical profession, clinical practice, research institutes, and 
governmental bodies including national immunization programmes, public health departments and 
regulatory authorities);   

2.  major areas of expertise (e.g.,  influenza control, diarrhoeal diseases, respiratory diseases, research, 
biologics, and safety); and 

3. the three major strategic areas of WHO's work relating to immunization (i.e., accelerating innovation, 
ensuring quality and safety, and maximizing access and links with other health interventions). 

 
SAGE members, including the Chairperson, shall be nominated by the WHO IVB Director in consultation with 
WHO Regional Offices and other relevant WHO departments upon the proposal of an independent selection 
panel including representatives of key partner organizations.  A public call for nominations is issued.  After 
determination of eligibility, nominations are submitted to the selection panel. Members will be selected on the 
basis of their qualifications and ability to contribute to the accomplishment of SAGE’s objectives.  
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SAGE members are appointed by the WHO Director-General; all nominations for new SAGE members, as well 
as renewals and discontinuation of appointments to SAGE, must be approved by the WHO Director-General.  
Consideration will be given to ensuring appropriate geographic representation and gender balance.   
 

 
Members of SAGE, including the Chairperson, shall be appointed to serve for an initial term of three years.  
Such three-year terms may only be renewed once. 
 
Prior to being appointed as SAGE members and prior to renewal of term, nominees and current SAGE 
members shall be required to complete a WHO declaration of interest as per the attached form (Annex 1). 

  
In addition, prior to confirmation by WHO of their appointment as SAGE members, SAGE nominees shall be 
required to sign a confidentiality agreement(Annex 2).  All papers presented to SAGE, which may include pre-
publication copies of research reports or documents of commercial significance, shall be treated as confidential.  
SAGE deliberations are confidential and may not be publicly disclosed by SAGE members.   
 
A register of members' interests and signed confidentiality agreements shall be maintained by WHO. 
 
Membership in SAGE may be terminated for any of the following reasons:  
 

(1) failure to attend two consecutive SAGE meetings;  
(2) change in affiliation resulting in a conflict of interest; and  
(3) a lack of professionalism involving, for example, a breach of confidentiality. 

 
      Roles and responsibilities of SAGE members 
 
       Members of SAGE have a responsibility to provide WHO with high quality, well considered, advice and 

recommendations on matters described in the SAGE terms of reference.  Members play a critical role in 
ensuring the reputation of SAGE as an internationally recognized advisory group in the field of immunization. 
In keeping with SAGE’s mandate to provide strategic advice rather than technical input, members will be 
committed to the development and improvement of public health policies.  Focused technical input will be 
solicited from identified experts and advisory scientific groups. 
 
The Committee has no executive or regulatory function.  Its role is solely to provide advice and 
recommendations to the Director-General of WHO, and includes providing advice and recommendations on 
urgent matters as needed. 
 
SAGE members may be approached by non-WHO sources for their views, comments and statements on 
particular matters of public health concern and asked to state the views of SAGE.  SAGE members shall refer 
such enquiries to WHO. 
 
 
Meetings and operational procedures 
 
SAGE will normally meet twice annually. The frequency of meetings may, however, be adjusted as necessary.  
Decisions or recommendations will, as a rule, be taken by consensus.  
 
UNICEF, the Secretariat of the Global Alliance for Vaccines and Immunization (GAVI), and WHO Regional 
Offices will participate as observers in SAGE meetings and deliberations. 
 
WHO may also invite other observers to SAGE meetings, including representatives from WHO regional 
technical advisory groups, non-governmental organizations (NGO), international professional organizations, 
technical agencies, donor organizations and associations of manufacturers of vaccines and immunization 
technologies.  
 
Additional experts may be invited to meetings, as appropriate, to further contribute to specific agenda items.  
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SAGE will work with WHO to develop its priorities of work and meeting agendas.   
 
SAGE will be kept informed by WHO and partner agencies of progress in implementation of strategies and the 
attainment of objectives at country and regional level.  SAGE will also be informed of policies and 
recommendations set by the WHO regional technical advisory groups.  WHO, with advice from SAGE, will 
determine which policy recommendation issues and information from other WHO technical advisory groups 
should be brought to the attention of SAGE. 
 
 SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE 
deliberations by reviewing and providing evidence based information and options for recommendations 
together with implications of the various options to be discussed by the full SAGE in an open public forum.   
These Working Groups are established on a time limited basis in exceptional situations to help address specific 
questions identified by SAGE when the issue is particularly complicated and could not be addressed by existing 
standing WHO advisory committees. The need and charge for a working group is discussed and agreed during 
SAGE meetings. The purpose, structure and functioning of the Working Groups is described in detail in Annex 
3.  
 
In addition to attendance of meetings, active participations will be expected from all SAGE members 
throughout the year, including participation in SAGE working groups, video and telephone conferences as well 
as interactions via e-mail.  Review of documents may also be solicited.  SAGE members may be requested to 
participate as observers in other important WHO departmental or cross-departmental meetings. 
 
SAGE members will not be remunerated for their participation in SAGE; however, reasonable expenses such as 
travel expenses incurred by attendance at SAGE or related meetings will be compensated by WHO. 
  
SAGE reports to the WHO Director-General (or designee(s)).  The SAGE chairperson will debrief the Director-
General (or designee) and the IVB Director following each SAGE meeting.  Minutes of SAGE meetings will be 
taken and circulated among SAGE members.  The recommendations/conclusions of SAGE meeting shall be 
published, with the prior approval of WHO, in the Weekly Epidemiological Record and posted on the IVB 
Departmental website within two months of each SAGE meeting. In addition these recommendations and 
conclusions will be further translated and posted on the IVB Departmental website.   
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Annex 1: DECLARATION OF INTERESTS FOR WHO EXPERTS  
 
The assistance of distinguished authorities knowledgeable in a variety of medical and scientific professions is essential to the 

solution of international health issues.  It is expected that persons qualified to serve as an expert for the World Health Organization 
(WHO) may have private interests related to the subject of their expertise.  At the same time, it is imperative that situations be 
avoided in which such interests may unduly affect, or may be perceived to affect, an expert's impartiality or the outcome of work in 
which he/she was involved.   

 
To assure the highest integrity, and hence public confidence, in the activities of the Organization, WHO regulations and policies 

require that all experts serving in an advisory role disclose any circumstances which could give rise to a potential conflict of interest (i.e., 
any interest which may affect, or may reasonably be perceived to affect, the expert's objectivity and independence).  Accordingly, in this 
Declaration of Interest form, you are requested to disclose any financial, professional or other interest relevant to the subject of the work or 
meeting in which you will be involved and any interest that could be significantly affected by the outcome of the meeting or work.  You are 
also asked to declare relevant interests of others who may, or may be perceived to, unduly influence your judgment, such as immediate 
family members, employers, close professional associates or any others with whom you have a substantial common personal, financial or 
professional interest.   

 
Kindly complete this form and submit it to WHO Secretariat, well in advance of the meeting or work.  You are also asked to 

inform the Secretariat of any change in this information that occurs before or during the course of the meeting or work.  If WHO considers 
that a potential conflict of interest exists, one of several outcomes can occur, depending on the circumstances involved: (i) you may be 
invited to continue to participate in the meeting or work, provided that your interest would be publicly disclosed; (ii) you may be asked not 
to take part in the portion of the meeting, discussion or work related to your interest, or not participate in related decisions; or (iii) you may 
be asked not to take part in the meeting or work altogether.  Non-completion of the DOI form would preclude further consideration of an 
expert's participation.  

 
 Experts are requested to agree that any relevant conflicts may be publicly disclosed to other meeting participants and in the 
resulting report or other work product.  The Secretariat will assume that you consent to such a disclosure, unless you check "no" in the 
space provided on the last page of this form.  The information disclosed by you may later be made available to persons outside of WHO 
if the objectivity of the work or meeting in which you are involved is questioned and the Director-General considers disclosure to be in the 
best interests of the Organization, although only after discussion with you.  
 
 

Name: 
Institution: 
Email: 

 
 

Date and title of meeting or work, including description of subject-matter to be considered (if a number of 
substances or processes are to be evaluated, a list should be attached): 

________________________________________________________________________ 
________________________________________________________________________ 

 
Please answer each of the questions below. If the answer to any of the questions is "yes", briefly describe the 

circumstances on the last page of the form.   
 

 The term "you" refers to yourself, your employer and your immediate family members (i.e., spouse (or partner with 
whom you have a similar close personal relationship) and your minor children).  "Commercial entity" includes -- aside from 
any commercial business -- an industry association, research institution or other enterprise whose funding is significantly 
derived from commercial sources having an interest related to the subject of the meeting or work.  "Organization" includes a 
governmental, international or non-profit organization.  "Meeting" includes a series or cycle of meetings.    
 

 

 

 

EMPLOYMENT AND CONSULTING 

Within the past 3 years, have you received remuneration from a commercial entity or 

other organization with an interest related to the subject of the meeting or work?  Please 

also report any application or negotiation for future work. 

 

1a Employment Yes  Լ  No Լ 

1b Consulting, including service as a technical or other advisor Yes   Լ  No Լ 

Page 20



 
 RESEARCH SUPPORT 

Within the past 3 years, have you or your department or research unit received support or 

funding from a commercial entity or other organization with an interest related to the 

subject of the meeting or work?  Please also report any application or award for future 

research support. 

 

2a Research support, including grants, collaborations, sponsorships, and other funding Yes  Լ  No Լ 

2b Non-monetary support valued at more than US$1000 overall (include equipment, 
facilities, research assistants, paid travel to meetings, etc.) Yes  Լ  No Լ 

 INVESTMENT INTERESTS 

Do you have current investments (valued at more than US$10 000 overall) in a 

commercial entity with an interest related to the subject of the meeting or work?  Please 

also include indirect investments such as a trust or holding company.  You may exclude 

mutual funds, pension funds or similar investments that are broadly diversified. 

 

3a Stocks, bonds, stock options, other securities (e.g., short sales) Yes  Լ  No Լ 

3b Commercial business interests (e.g., proprietorships, partnerships, joint ventures) Yes  Լ  No Լ 

 INTELLECTUAL PROPERTY 

Do you have any current intellectual property rights that might be enhanced or 
diminished by the outcome of the meeting or work?  

4a Patents, trademarks, or copyrights (also include pending applications) Yes  Լ  No Լ 

4b Proprietary know-how in a substance, technology or process Yes   Լ  No Լ 

 PUBLIC STATEMENTS AND POSITIONS (during the past 3 years)   

5a As part of a regulatory, legislative or judicial process, have you provided an expert 
opinion or testimony, related to the subject of the meeting or work,                                     
                                                                                                                                                
        for a commercial entity or other organization?  Yes   Լ  No Լ 

5b Have you held an office or other position, paid or unpaid, where you may be expected to 
represent interests or defend a position related to the subject of the meeting or work?  Yes   Լ  No Լ 

   

 ADDITIONAL INFORMATION  

6a If not already disclosed above, have you worked for the competitor of a product which is 
the subject of the meeting or work, or will your participation in the meeting or work 
enable you to obtain access to a competitor's confidential proprietary information, or 
create for you a financial or commercial competitive advantage?  Yes  Լ  No Լ 

6b To your knowledge, would the outcome of the meeting or work benefit or adversely 
affect interests of others with whom you have substantial common personal, financial or 
professional interests (such as your adult children or siblings, close professional 
colleagues, administrative unit or department)?   Yes  Լ  No Լ 

6c Is there any other aspect of your background or present circumstances not addressed 
above that might be perceived as affecting your objectivity or independence? Yes  Լ  No Լ 
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7. 

 

TOBACCO OR TOBACCO PRODUCTS (answer without regard to relevancy to the 
subject of the meeting or work) 

 

Within the past 3 years, have you had employment or received research support or other 
funding from the tobacco industry or had any other professional relationship with an 
entity, directly involved in the production, manufacture, distribution or sale of tobacco or 
tobacco products or representing the interests of any such entity? 

 
EXPLANATION OF "YES" RESPONSES:  If the answer to any of the above questions is "yes", check above 

and briefly describe the circumstances on this page.  If you do not provide, the amount or value of the interest, where 
requested, it will be assumed to be significant.   

 
Nos. 1 - 4: 7   
Type of interest, question 
number and category (e.g., 
Intellectual Property 4.a 
copyrights) and basic 
descriptive details. 

 
Name of 
company,  
organization, or 
institution 

 
Belongs to you, a 
family member, 
employer, research 
unit or other? 

 
Amount of income 
or value of interest 
(if not disclosed, is 
assumed to be 
significant) 

 
Current 
interest (or 
year ceased) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

Nos. 5-6: Describe the subject, specific circumstances, parties involved, time frame and other relevant details  
 
 
 
 
 
 
 
 
 

 
 CONSENT TO DISCLOSURE.  The Secretariat will assume that you consent to the disclosure of any relevant 
conflicts to other meeting participants and in the resulting report or work product, unless you check "no" in the space provided 
here.  If you check "no", the Secretariat will not disclose the information without your prior approval, although this may result 
in your not being able to participate in the meeting or conference.   No:  � 

 
DECLARATION.  I hereby declare on my honour that the disclosed information is true and complete to the 

best of my knowledge.   
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Should there be any change to the above information due to the fact that I acquire additional interests, I will 
notify the responsible staff of WHO and complete a new declaration of interests detailing the changes.  This includes 
any change which occurs before or during the meeting or work itself and through the period up to the publication of 
the final results.   
 
 
Date: ________________    Signature________________________________ 
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Annex 2: 

                 
 

 
CONFIDENTIALITY UNDERTAKING 

 
1. Commercial, academic and other research institutions and individual scientists often submit or present for discussion 

by committees or groups of the WHO Department of Immunization, Vaccines and Biologicals on research, products 
and processes (hereafter referred to as "Information") which the institutions and individuals consider proprietary.  To 
help ensure the appropriate use by WHO of such Information whilst protecting the institutions' or individual's 
proprietary rights, WHO undertakes to release such Information only to persons who have signed this agreement. 

 
2. Information submitted by such institutions or individuals through WHO to committees or groups for review, 

discussion or comment, whether at meetings, on internet-based collaborative workspaces, during telephone 
conferences or otherwise, shall be regarded by the Undersigned as confidential, unless clearly stated otherwise, by the 
institution, individual concerned and/or the WHO Secretariat. 

 
3. The Undersigned undertakes to treat such confidential Information as proprietary information and agrees not to make 

copies of it, nor to disclose or use the same in whole or in part. 
 
4. If requested to do so, the Undersigned agrees to return to WHO any and all Information identified as confidential. 
 
5. The Undersigned shall not be bound by confidentiality if he/she is able to demonstrate that the Information: 
 
       (a)  was known to him/her prior to any disclosure to him/her by the institution or   
              individual or WHO;      
 
       (b)  was in the public domain at the time of disclosure by the institution or individual; 
 
       (c)   becomes part of the public domain through no fault of the Undersigned; or 
 
       (d)  becomes available to the Undersigned from a third party not in breach of any legal   
              obligations of confidentiality to the institution, individual or WHO. 
 
6. This Confidentiality Undertaking is valid during the entire time the Undersigned participates in the  work of the 
committee or group, in whatever capacity, and for a period of ten (10) years thereafter. 
 
 
               Signed:   
 
                                                                            Signature……………………………………... 
 
                                                                            Name…………………………………………. 
                (print or type) 
CONFIDENIALITY1. 
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Annex 3: Purpose, structure and functioning of the Strategic Advisory Group of Experts 
on Immunization (SAGE) Working Groups 

 
  
 
 
Working Group Purpose and decision to establish SAGE Working Groups 
 
 SAGE Working Groups are established as resources intended to increase the effectiveness of SAGE deliberations by reviewing 
and providing evidence based information and options for recommendations together with implications of the various options to be 
discussed by the full SAGE in an open public forum. 
    
 These Working Groups are established on a time limited basis in exceptional situations to help address specific questions 
identified by SAGE when the issue is particularly complicated and could not be addressed by existing standing WHO advisory committees. 
   
 
 The need and charge for a working group is discussed and agreed during SAGE meetings.   
 
 
Terms of reference of the Working Groups and identification of needed expertise to serve on the working group 
   
 
 Each Working Group operates under specific terms of reference (TORs). These TORs need to be defined within 30 days of the 
SAGE meeting leading to the establishment of the working group. 
 
 TORs and proposed related expertise to serve on the Working Group are developed jointly by the SAGE member serving as 
Working group Chair and the Lead WHO technical staff.  Final decision is taken jointly by the SAGE Chair and the Director of the 
Department of Immunization, Vaccines and Biologicals. 
 
  
 
Working Group Composition and selection of membership 
 
 Each Working Group should include two SAGE members (one of whom functions as chair), WHO staff (one of whom functions 
as the Working Group technical lead), and additional subject matter experts serving in their own individual capacity and with a view to 
meet the identified needed expertise for the group.  This may include organizations representatives, and members of regional technical 
consultative groups  SAGE members and other experts who have identified conflicts of interest cannot serve on the Working Groups 
charged with responsibility in the identified areas of conflict.  
 
 The size of the Working Groups should not exceed 10 members and will be adjusted based on the need for expertise and 
representation.   
 
 A public call for nomination of Working group members will be posted on the SAGE website together with the relevant terms of 
reference of the Working Group and indication of the desirable expertise.  SAGE members, regional offices, WHO staff and key partner 
organization will also be approached for potential nominations.  From the pool of nominees, the Working Group Chair and Lead WHO 
staff will propose a Working Group composition for endorsement by the SAGE Chair and the Director of the Department of Immunization, 
Vaccines and Biologicals.  The proposed list should also identify other names and rationale for proposed selection.  
 
 Individuals other than SAGE members and organization representatives may participate in SAGE Working Groups meetings only 
by secretarial invitation in consultation with either Chairs of SAGE or of the Working Group.  Occasionally the Working Group Chair, in 
consultation with the Lead WHO staff and the SAGE Chair, may request the participation of additional disease / vaccine experts who are 
not members of the working group.  These may include SAGE members, organization representatives, industry representatives/experts, 
public health officials and faculty of academic institutions.  Other experts, including representatives of vaccine manufacturers may be 
asked to provide information  to the Working Groups on an ad hoc basis and as needed.  
 
 WHO staff perform, coordinate, or identify scientific studies and outbreak investigations to address questions that arise regarding 
appropriate vaccine policy decisions; conduct analysis of data addressing efficacy, effectiveness, safety, feasibility, and economic aspects 
of immunization policy.   
 
 
Modus Operandi 
   
 SAGE Working Groups are not allowed to render consensus advice or recommendations directly to the WHO DG. SAGE 
Working Group Chairs, other Working Group representatives, or the Working Groups per se are not empowered to speak on behalf of 
SAGE. Rather, they are utilized by the SAGE to gather and organize information upon which the SAGE can deliberate and act. Thus, while 
SAGE Working Groups can and should examine an area in detail and define the issues, including development of options for 
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recommendations, the actual processes of group deliberation terminating in development of group consensus and recommendations must 
occur in the open public forum of SAGE meetings.  
 
 Working Group Process. 
 Effective communication and a strong working collaboration between the Working Group Chair and the Lead WHO staff are 
significant determinants of the effectiveness of a Working Group. The development of a brief (1-2 pages) summary of each Working Group 
meeting by one of these people will facilitate the function of the Working Group. Summaries should be provided to the SAGE Executive 
secretary so that IVB senior staff, immunization Regional Advisers and SAGE members can be informed in real time of progress and 
issues. 
  
 With the Lead WHO Staff, the Chair of the Working Group develops a plan for routine operations of the Group. Working Groups 
accomplish most of their work through teleconferences. A set day and time for routine monthly teleconferences may be established, in 
order to allows standing teleconferences to be arranged and Working Group members to anticipate and reserve time for these 
teleconferences. The frequency of Working Group teleconferences may be changed depending on the urgency of issues being considered 
by the group and the amount of preparatory work needed prior to a topic being brought up for plenary discussion and decision making at 
SAGE. Some Working Groups may more effectively achieve their purpose through exchange of e-mail communications with intermittent 
teleconferences. 
  
 In-person meetings of Working Groups may facilitate progress. If possible, they should be scheduled in association with SAGE 
meetings and should be anticipated at least 2 months in advance of the SAGE meeting. WHO routinely supports travel costs for the 
duration of SAGE meetings for SAGE members, chairs of regional technical advisory groups, WHO Regional Advisers and any experts 
invited to present at SAGE. WHO may support travel for additional persons for the purpose of a WG meeting. Such requests should be 
brought to the SAGE Executive Secretary for consideration on a case by case basis, with justification for the increased costs.   
 
 As issues mature, proposals for presentation to the SAGE should be submitted to the SAGE Executive secretary at least 10 weeks 
ahead of each SAGE meeting for circulation to SAGE members and to WHO  staff.  At this stage, formal interaction between the SAGE 
Working Group Chair, lead WHO staff, SAGE Executive secretary and the SAGE Chair should occur allowing for a briefing on the issue 
at hand and ensuring that areas of potential conflict are recognized prior to the meeting itself.  
 
 Decision to proceed with tabling the issue at the next SAGE meeting will then be taken jointly by the  Chair of SAGE and IVB 
Director after consideration of issues raised during the consultative process. 
 
 
 Management of Conflict of Interest / Undue Influence 
 When a SAGE Working Group is formed, and at the start of each Working Group meeting, participants should respond to a 
request to report conflicts of interest relevant to the focus of the Working Group.  This is done using the eDOI. SAGE members, 
organization representatives or WHO staff who have conflicts of interest may not participate in the Working Group. Persons who serve as 
consultants, may participate in the Working Group despite conflicts of interest if, in the judgment of the SAGE Chair, SAGE Executive 
Secretary, Working Group Chair and lead WHO staff they bring specific expertise that is essential to the efforts of the Working Group. 
However, conflicts, both personal and those of their liaison organization (in the case of liaison representatives), must be declared and 
recorded at the beginning of each Working Group meeting. Participation of all persons with declared conflicts will be restricted by the 
Working Group Chair and lead WHO staff to that necessary for the Working Group to benefit from the expertise provided by the 
consultant. No person with an identified conflict of interest should participate in drafting policy options or policy recommendations.   
 
 All consultants participate in Working Groups at the discretion of the Working Group Chair and lead WHO staff.  The value and 
impact of SAGE recommendations and WHO policies and recommendations are critically dependent upon public trust in the integrity of 
the process.  Thus, participation of any consultant may be curtailed, even in the absence of a declared conflict of interest, if in the judgment 
of the Working Group Chair and the lead WHO staff a potential for the appearance of undue influence exists.       
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%HOJLXP

HPDLO��SLHUUH�YDQGDPPH#XD�DF�EH
WHO����������������
ID[����������������

&KDLUV�RI�,PPXQL]DWLRQ�$GYLVRU\�&RPPLWWHHV
%UHLPDQ��'U�5REHUW
&KDLU��,9,5�$&�
'LUHFWRU
(PRU\�*OREDO�+HDOWK�,QVWLWXWH
(PRU\�8QLYHUVLW\
�����&OLIWRQ�5RDG
67(�������
������$WODQWD��*$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��UIEUHLPDQ#JPDLO�FRP
PRELOH�����������������
WHO�����������������

'HHNV��'U�6KHOOH\
&KDLU��,3$&�
0HGLFDO�'LUHFWRU
,PPXQL]DWLRQ�DQG�9DFFLQH�3UHYHQWDEOH�'LVHDVHV
3XEOLF�+HDOWK�2QWDULR
����8QLYHUVLW\�$YHQXH��6XLWH����
0�*��9��7RURQWR��2QWDULR
&DQDGD

HPDLO��VKHOOH\�GHHNV#RDKSS�FD
PRELOH������������������
WHO������������������
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*ULIILWKV��'U�(OZ\Q
&KDLU��(&%6�
'LUHFWRU�*HQHUDO
%LRORJLFV�DQG�*HQHWLF�7KHUDSLHV�'LUHFWRUDWH
5HWLUHG��+HDOWK�&DQDGD
��7KH�)DUWKLQJV
.7���37�.LQJVWRQ�XSRQ�7KDPHV��6XUUH\
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��HOZ\Q�JULIILWKV����#EWLQWHUQHW�FRP
PRELOH�������������������
WHO������������������

:KDUWRQ��'U�0HOLQGD
&KDLU��*$&96�
'LUHFWRU�$FWLQJ
1DWLRQDO�&HQWHU�IRU�,PPXQL]DWLRQ�DQG�5HVSLUDWRU\�'LVHDVHV
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ
�����&OLIWRQ�5RDG�1�(�
������$WODQWD��*HRUJLD
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��0:KDUWRQ#FGF�JRY
PRELOH��������������
WHO��������������

2WKHU�SDUWLFLSDQWV
$GMDJED��'U�$OH[
'LUHFWRU
6,9$&�$03
����5XH�9DXJLUDUG
3DULV
)UDQFH

HPDLO��DDGMDJED#DDPS�RUJ
WHO������������

$VDIR��0V�(Q\RQDP
3URJUDPPH�2IILFHU
&RXQWU\�3URJUDPPH
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��HDVDIR#JDYLDOOLDQFH�RUJ
PRELOH�������������������
WHO�������������������

%DUUHWW��'U�$ODQ
3URIHVVRU
3DWKRORJ\
7KH�8QLYHUVLW\�RI�7H[DV�0HGLFDO�%UDQFK�DW�*DOYHVWRQ
����8QLYHUVLW\�%RXOHYDUG
�����������*DOYHVWRQ��7H[DV
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��VPULYDV#XWPE�HGX
WHO����������������
ID[����������������

%HUNOH\��'U�6HWK
&KLHI�([HFXWLYH�2IILFHU
*$9,�$OOLDQFH
��FKHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��VEHUNOH\#JDYLDOOLDQFH�RUJ
WHO�����������������

%HUOLHU��'U�0RQLTXH
'LUHFWRU�RI�&RPPXQLFDWLRQV
0HQLQJLWLV�9DFFLQH�3URMHFW
3$7+
���&KHPLQ�GX�/HYDQW
%kWLPHQW�$YDQW�&HQWUH
�������)HUQH\�9ROWDLUH
)UDQFH

HPDLO��PEHUOLHU#SDWK�RUJ
WHO������������������

%RWWLQJ��0V�&DUOD
8QLW�'LUHFWRU�RI�3URGXFW�'HYHORSPHQW�DQG�$FFHVV
0DODULD�9DFFLQH�,QLWLDWLYH��09,�
3URJUDP�IRU�$SSURSULDWH�7HFKQRORJ\�LQ�+HDOWK
����0DVVDFKXVHWWV�$YH�1:
������:DVKLQJWRQ��'&
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��FERWWLQJ#SDWK�RUJ
WHO�����������������
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%URRNV��'U�$ODQ
6SHFLDO�$GYLVRU�IRU�,PPXQLVDWLRQ
&RXQWU\�3URJUDPPHV
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��DEURRNV#JDYLDOOLDQFH�RUJ
PRELOH�������������������
WHO�����������������

&DYDOHUL��'U�0DUFR
+HDG�RI�$QWL�,QIHFWLYHV�DQG�9DFFLQHV
6DIHW\�	�(IILFDF\�RI�0HGLFLQHV
(XURSHDQ�0HGLFLQHV�$JHQF\
��:HVWIHUU\�&LUFXV
&DQDU\�:KDUI
(����+%�/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��0DUFR�&DYDOHUL#HPD�HXURSD�HX
PRELOH���������������
WHO���������������

&KDERW�&RXWXUH��'U�*XLOODXPH
*OREDO�*RRG��,QWHOOHFWXDO�9HQWXUHV�/DE�
��������QG�$YH�1(
������%HOOHYXH��:$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��JFRXWXUH#LQWYHQ�FRP
PRELOH������������
WHO������������

&ODUN��0U�$QGUHZ
5HVHDUFK�IHOORZ�LQ�PDWKHPDWLFDO�PRGHOOLQJ
3XEOLF�+HDOWK�DQG�3ROLF\
/RQGRQ�6FKRRO�RI�+\JLHQH�DQG�7URSLFDO�0HGLFLQH
.HSSHO�6WUHHW
:&�(��+7�/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��DQGUHZ�FODUN#OVKWP�DF�XN
WHO������������������

&RKQ��'U�-HQQLIHU
0HGLFDO�&RRUGLQDWRU
$FFHVV�&DPSDLJQ
06)�0pGHFLQV�6DQV�)URQWLqUHV
5XH�GH�/DXVDQQH���
�����*HQHYH
6ZLW]HUODQG

HPDLO��MHFRKQ�#JPDLO�FRP
WHO������������������

&RYHOOL��0V�0HOLVVD
6HQLRU�3URJUDP�2IILFHU
*OREDO�3ROLF\�	�$GYRFDF\
%LOO�	�0HOLQGD�*DWHV�)RXQGDWLRQ
�����(OOLRWW�$YH��:HVW
������6HDWWOH��:$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��PHOLVVD�FRYHOOL#JDWHVIRXQGDWLRQ�RUJ
PRELOH����������������
WHO����������������

'LHWWHULFK��0V�$P\��0DULRQ�
*$9,�&LYLO�6RFLHW\�&RQVWLWXHQF\�&)3�DQG�%RDUG�$GYLVHU
+HDOWK�'HSDUWPHQW
,QWHUQDWLRQDO�)HGHUDWLRQ�RI�5HG�&URVV�DQG�5HG�&UHVFHQW
6RFLHWLHV
&KHPLQ�GHV�&UHWV���
3HWLW�6DFRQQH[
�����*HQHYD
6ZLW]HUODQG

HPDLO��DP\�GLHWWHULFK#LIUF�RUJ
PRELOH�����������������
WHO�����������������
ID[�����������������

)DUHV��0U�=LDG
&3&
'HOPD�6WUHHW�32�%R[�����
$EX�'KDEL
8QLWHG�$UDE�(PLUDWHV

HPDLO��]LDG�IDUHV#FSF�JRY�DH
WHO���������������

)U\��0U�1LDOO
6HFUHWDULDW
,QGHSHQGHQW�0RQLWRULQJ�%RDUG
����0DSOH�6WUHHW��/RQGRQ
/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��LPE�QIU\#SROLRHUDGLFDWLRQ�RUJ
WHO������������������
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*HOOLQ��'U�%UXFH
'HSXW\�$VVW��6HFUHWDU\�IRU�+HDOWK��1DWLRQDO�9DFFLQH
3URJUDP�2IILFH
'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV
����,QGHSHQGHQFH�$YHQXH�6:
5RRP�����+
������:DVKLQJWRQ��'&
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��EUXFH�JHOOLQ#KKV�JRY
PRELOH�����������������
WHO�����������������
ID[�����������������

*HVVQHU��'U�%UDG
6FLHQWLILF�'LUHFWRU
$JHQFH�GH�0pGHFLQH�3UpYHQWLYH
����5XH�GH�9DXJLUDUG
������3DULV
)UDQFH

HPDLO��EJHVVQHU#DDPS�RUJ
PRELOH�����������������
WHO�������������������

*LEE��0U�-RKQ
3ROLR�3URJUDPPH�0DQDJHU
+HDOWK�6HUYLFHV�7HDP
'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��'I,'�
���3DODFH�6WUHHW�
6:�(��+(�/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��M�JLEE#GILG�JRY�XN
WHO��������������������

*ROGVWHLQ��'U�6XVDQ
3URJUDPPH�'LUHFWRU
6RXO�&LW\
����-DQ�6PXWV�$YH
'XQNHOG�:HVW
�����-RKDQQVEXUJ��*DXWHQJ
6RXWK�$IULFD

HPDLO��VXHJROG#VRXOFLW\�RUJ�]D
PRELOH��������������
WHO��������������

*XLOOHUPHW��'U�(OLVH
$QWKURSRORJLVW
+(0$
$JHQFH�GH�0pGHFLQH�3UpYHQWLYH
%XUHDX�GH�OLDLVRQ
,PPHXEOH�-%�6D\
���&KHPLQ�GX�/HYDQW
������)HUQH\�9ROWDLUH
)UDQFH

HPDLO��HJXLOOHUPHW#DDPS�RUJ
WHO��������������

+DMMHK��'U�5DQD
'LUHFWRU�RI�+LE�,QLWLDWLYH�DQG�'LYLVLRQ�'LUHFWRU�RI�'LYLVLRQ�RI
%DFWHULDO�'LVHDVHV
1DWLRQDO�&HQWHU�IRU�,PPXQL]DWLRQ�DQG�5HVSLUDWRU\�'LVHDVHV
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ
�����&OLIWRQ�5RDG��1�(�
������$WODQWD��*$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��UIK�#FGF�JRY
PRELOH�����������������
WHO�����������������

+DUULV��'U�0DUJDUHW
&RQVXOWDQW
����5RXWH�GHV�&KDPSHHV
0LMRXHW
������)LOOLQJHV��+DXWH�6DYRLH
)UDQFH

HPDLO��PKDUULVHQDWRU#JPDLO�FRP
PRELOH��������������
WHO���������������

,QJOLV��'U�6WHSKHQ
'LUHFWRU
1DWLRQDO�,QVWLWXWH�IRU�%LRORJLFDO�6WDQGDUGV�DQG�&RQWURO
�1,%6&�
%ODQFKH�/DQH
6RXWK�0LPPV
(1���4*�3RWWHUV�%DU��+HUWV
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��VWHSKHQ�LQJOLV#QLEVF�KSD�RUJ�XN
WHO������������������
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-RKQVRQ��'U�+RSH�/
+HDG��3URJUDPPH�2XWFRPHV�	�,PSDFW
0RQLWRULQJ�	�(YDOXDWLRQ��3ROLF\�	�3HUIRUPDQFH
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��KMRKQVRQ#JDYLDOOLDQFH�RUJ
PRELOH�����������������
WHO�����������������

.DFKUD��0V�7DVOHHP
6HQLRU�3URJUDP�2IILFHU��1HZ�9DFFLQH�,QWURGXFWLRQ
9DFFLQH�'HOLYHU\
%LOO�DQG�0HOLQGD�*DWHV�)RXQGDWLRQ
�����(OOLRWW�$YHQXH�:HVW
������6HDWWOH��:$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��7DVOHHP�.DFKUD#JDWHVIRXQGDWLRQ�RUJ
PRELOH�������������������
WHO�������������������

.DVORZ��0U�'DYLG
'LUHFWRU
3$7+�0DODULD�9DFFLQH�,QLWLDWLYH
����0DVVDFKXVHWWV�$YHQXH�1:����WK�IORRU
������:DVKLQJWRQ��'&
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��GNDVORZ#SDWK�RUJ
WHO�������������������

.HOO\��0U�3DXO
'LUHFWRU
&RXQWU\�6XSSRUW
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��SNHOO\#JDYLDOOLDQFH�RUJ
PRELOH����������������
WHO�����������������
ID[�����������������

.KDWLE�2WKPDQ��0V�+LQG
0DQDJLQJ�'LUHFWRU
&RXQWU\�3URJUDPPHV
*$9,�6HFUHWDULDW
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��KNKDWLE#JDYLDOOLDQFH�RUJ
PRELOH�����������������
WHO��������������������
ID[�����������������

.OHLQ��'U�-RQDWKDQ
$VVRFLDWH�([HFXWLYH�'LUHFWRU
$PHULFDQ�$FDGHP\�RI�3HGLDWULFV
����1RUWKZHVW�3RLQW�%OYG�
������(ON�*URYH�9LOODJH��,/
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��MNOHLQ#DDS�RUJ
PRELOH����������������
WHO����������������

.XPDU��'U�5DM
6HQLRU�3URJUDPPH�0DQDJHU���3URJUDPPH�'HOLYHU\
&RXQWU\�SURJUDPPHV
*$9,�$OOLDQFH�6HFUHWDULDW
&KHPLQ�GHV�0LQHV��
�����*HQHYD
6ZLW]HUODQG

HPDLO��UDMNXPDU#JDYLDOOLDQFH�RUJ
PRELOH�����������������
WHO�������������������

.XPDU��0V�5DMDQD
+HDG�$VLD�3DFLILF�5HJLRQ
&RXQWU\�3URJUDPPHV
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD���
6ZLW]HUODQG

HPDLO��UNXPDU#JDYLDOOLDQFH�RUJ
PRELOH�����������������
WHO�����������������
ID[�����������������

.XVPLDW\��0UV�'HGH
+HDG�RI�%LRORJLFDO�3URGXFW�'LYLVLRQ
1DWLRQDO�4XDOLW\�&RQWURO�/DERUDWRU\�RI�'UXJ�DQG�)RRG
1DWLRQDO�$JHQF\�RI�'UXJ�DQG�)RRG�&RQWURO
-DODQ�3HUFHWDNDQ�1HJDUD���
������-DNDUWD��-DNDUWD�3XVDW
,QGRQHVLD

HPDLO��GHGHBNXVPLDW\#\DKRR�FRP
PRELOH����������������
WHO�����������������
ID[����������������
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/DQGU\��'U�6WHYH
'LUHFWRU
0XOWLODWHUDO�3DUWQHUVKLSV
%LOO�	�0HOLQGD�*DWHV�)RXQGDWLRQ
�����(OOLRWW�$YH�:
������6HDWWOH��:$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��VWHYH�ODQGU\#JDWHVIRXQGDWLRQ�RUJ
PRELOH�����������������
WHO�����������������

/DQJH��0U�-RKQ
$PEDVVDGRU��5HW��
*OREDO�3ROLF\�	�$GYRFDF\
%LOO�	�0HOLQGD�*DWHV�)RXQGDWLRQ
3�2��%R[�����
�����������:DVKLQJWRQ��'&
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��MRKQ�ODQJH#JDWHVIRXQGDWLRQ�RUJ
PRELOH�����������������
WHO�����������������
ID[�����������������

0DGULG��'U�<YHWWH
3URJUDP�2IILFHU
6WUDWHJLF�9DFFLQH�6XSSO\��$9,
3$7+
����5WH�GH�)HUQH\
*UDQG�6DFRQQH[
������*HQHYD
6ZLW]HUODQG

HPDLO��\PDGULG#SDWK�RUJ
PRELOH������������������
WHO������������������

0DUWLQ��'U�5HEHFFD
'LUHFWRU
*OREDO�,PPXQL]DWLRQ�'YLVLRQ
86�&'&
�����&OLIWRQ�5G�1(
0DLOVWRS�$���
������$WODQWD��*$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��UWP�#FGF�JRY
PRELOH�����������������
WHO�����������������

0HKHXV��3URIHVVRU�$QGUp
(SLGHPLRORJ\�DQG�6RFLDO�0HGLFLQH
1HWZRUN�IRU�(GXFDWLRQ�DQG�6XSSRUW�LQ�,PPXQLVDWLRQ��1(6,�
8QLYHUVLW\�RI�$QWZHUSHQ
&DPSXV�'ULH�(LNHQ
8QLYHUVLWHLWVSOHLQ��
�����$QWZHUSHQ
%HOJLXP

HPDLO��DQGUH�PHKHXV#XD�DF�EH
WHO����������������

0LOOHU��'U�0DUN
'LUHFWRU
1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�'LYLVLRQ�RI�(SLGHPLRORJ\�	
3RSXODWLRQ�6WXGLHV
)RJDUW\�,QWHUQDWLRQDO�&HQWHU�',(36
���&HQWHU�'ULYH��06&�������%OGJ������5RRP����%
������%HWKHVGD��0'
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��PLOOHPDU#PDLO�QLK�JRY
PRELOH�����������������
WHO�����������������
ID[��������������

0RRUH��0V�.DWLH
6HQLRU�0DQDJHU
&RXQWU\�3URJUDPPHV
*$9,�$OOLDQFH
��&KHPLQ�GH�0LQHV
*HQHYD
6ZLW]HUODQG

HPDLO��NPRRUH#JDYLDOOLDQFH�RUJ
PRELOH��������������
WHO��������������

0XQLHU��'U�$OLQH
3URJUDP�RIILFHU
+HDOWK�3ROLF\�DQG�,QVWLWXWLRQDO�'HYHORSPHQW
$JHQFH�GH�0pGHFLQH�3UpYHQWLYH
����UXH�GH�9DXJLUDUG
������3DULV
)UDQFH

HPDLO��DPXQLHU#DDPS�RUJ
WHO��������������
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1HX]LO��'U�.DWKOHHQ
'LUHFWRU��9DFFLQH�$VVHVV�DQG�'HOLYHU\��9$'�
9DFFLQH�$FFHVV�DQG�'HOLYHU\�*OREDO�3URJUDP
3$7+
�����:HVWODNH�$YH�
6XLWH����
������6HDWWOH��:$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��NQHX]LO#SDWK�RUJ
PRELOH�����������������
WHO�����������������
ID[�����������������

1JX\HQ��0V�$XUHOLD
'LUHFWRU��3ROLF\�	�0DUNHW�6KDSLQJ
3ROLF\�	�3HUIRUPDQFH
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��DQJX\HQ#JDYLDOOLDQFH�RUJ
WHO������������������

1JX\HQ�7UDQ��3URIHVVRU�+LHQ��1,7$*�&KDLU�
'LUHFWRU
1DWLRQDO�,QVWLWXWH�RI�+\JLHQH�DQG�(SLGHPLRORJ\
��<HUVLQ�6WUHHW
������+DQRL
9LHW�1DP

HPDLO��QJWUKLHQ#\DKRR�FRP
PRELOH��������������
WHO���������������
ID[���������������

1RNOHE\��'U�+DQQH
'LUHFWRU
'LYLVLRQ�RI�,QIHFWLRXV�'LVHDVH�&RQWURO
1RUZHJLDQ�,QVWLWXWH�RI�3XEOLF�+HDOWK
/RYLVHQEHUJJW���
2VOR
1RUZD\

HPDLO��KDQQH�QRNOHE\#IKL�QR
PRELOH��������������
WHO��������������

2JGHQ��0V�(OO\Q
86$,'�:RUOGZLGH�3ROLR�(UDGLFDWLRQ�&RRUGLQDWRU
86$,'
�����3HQQV\OYDQLD�$YH��1:�&XEH��������
������:DVKLQJWRQ�'&
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��HRJGHQ#XVDLG�JRY
PRELOH������������������
WHO������������������

3DQGDN��'U�&DURO
'LUHFWRU
3ROLR3OXV
5RWDU\�,QWHUQDWLRQDO
�����6KHUPDQ�$YH�
������(YDQVWRQ
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��FDURO�SDQGDN#URWDU\�RUJ
WHO������������������

3DUL\R��'U�*HRUJH
6HQLRU�6SHFLDOLVW��,PPXQL]DWLRQ�&RYHUDJH
0RQLWRULQJ�DQG�(YDOXDWLRQ�3ROLF\�DQG�3HUIRUPDQFH
*$9,�$OOLDQFH
&KHPLQ�GHV�0LQHV��
�����*HQHYD
6ZLW]HUODQG

HPDLO��JSDUL\R#JDYLDOOLDQFH�RUJ
PRELOH�����������������
WHO�����������������

3HUURQQH��3URIHVVRU�&KULVWLDQ
&KLHI�RI�'HSDUWPHQW
8QLW�RI�,QIHFWLRXV�'LVHDVHV
8QLYHUVLW\�+RVSLWDO�5D\PRQG�3RLQFDUp
����EG�5D\PRQG�3RLQFDUp
������*DUFKHV
)UDQFH

HPDLO��F�SHUURQQH#USF�DSKS�IU
PRELOH�������������������
WHO�������������������
ID[�������������������

3ROODUG��3URIHVVRU�$QGUHZ�-�
3URIHVVRU�RI�3DHGLDWULF�,QIHFWLRQ�DQG�,PPXQLW\�DQG
+RQRUDU\�&RQVXOWDQW�3DHGLDWULFLDQ
'HSDUWPHQW�RI�3DHGLDWULFV��8QLYHUVLW\�RI�2[IRUG
8QLYHUVLW\�RI�2[IRUG
&KLOGUHQ
V�+RVSLWDO
+HDGLQJWRQ
2;���'8�2[IRUG��2[IRUGVKLUH
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��DQGUHZ�SROODUG#SDHGLDWULFV�R[�DF�XN
PRELOH�������������
WHO���������������
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5HLQJROG��3URIHVVRU�$UWKXU
3URIHVVRU
8QLYHUVLW\�RI�&DOLIRUQLD
����+DYLODQG�+DOO
6FKRRO�RI�3XEOLF�+HDOWK
8QLYHUVLW\�RI�&DOLIRUQLD
������%HUNHOH\��&$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��UHLQJROG#EHUNHOH\�HGX
WHO�����������������

5RHKULJ��'U�-RKQ�7�
'LVWLQJXLVKHG�&RQVXOWDQW�DQG�5HVHDUFK�0LFURELRORJLVW
$UERYLUDO�'LVHDVHV�%UDQFK
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ
�����5DPSDUW�5RDG
������)RUW�&ROOLQV��&2
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��MWU�#FGF�JRY
PRELOH�����������������
WHO�����������������

5XWWHU��'U�3DXO
+HDG�RI�6HFUHWDULDW
,QGHSHQGHQW�0RQLWRULQJ�%RDUG��*OREDO�3ROLR�(UDGLFDWLRQ
,QLWLDWLYH
4(40�%XLOGLQJ��6W�0DU\V�+RVSLWDO��3UDHG�6WUHHW
:���1<�/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��LPE�SUXWWHU#SROLRHUDGLFDWLRQ�RUJ
WHO���������������

6DQGHUVRQ��'U�&ROLQ
5HDGHU�DQG�+HDOWK�6HUYLFHV�5HVHDUFK
/RQGRQ�6FKRRO�RI�+\JLHQH�DQG�7URSLFDO�0HGLFLQH��/6+70�
.HSSHO�6WUHHW
:&�(��+7�/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��FROLQ�VDQGHUVRQ#OVKWP�DF�XN
WHO������������������

6DQWRVKDP��3URIHVVRU�0DWKXUDP
-RKQV�+RSNLQV�8QLYHUVLW\
'HSDUWPHQW�RI�,QWHUQDWLRQDO�+HDOWK
����1��:DVKLQJWRQ�6WUHHW
������%DOWLPRUH��0'
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��PVDQWRVK#MKVSK�HGX
PRELOH�����������������
WHO�����������������

6FKUHLEHU��0U�%HQMDPLQ
&KLHI�2SHUDWLQJ�2IILFHU��2SHUDWLRQ
$JHQFH�GH�0pGLFLQH�3UpYHQWLYH
����5XH�GH�9DXJLUDUG
������3DULV
)UDQFH

HPDLO��EVFKUHLEHU#DDPS�RUJ
PRELOH������������������
WHO������������������

6FKZDOEH��0V�1LQD
0DQDJLQJ�'LUHFWRU���3ROLF\�DQG�3HUIRUPDQFH
3ROLF\�DQG�3HUIRUPDQFH
*$9,�$OOLDQFH�6HFUHWDULDW
&KHPLQ�GHV�0LQHV��
�����*HQHYD
6ZLW]HUODQG

HPDLO��QVFKZDOEH#JDYLDOOLDQFH�RUJ
PRELOH��������������
WHO�������������������

6KDDQRQ��3URIHVVRU�6DOLP
+HDG�RI�3HGLDWULFV
3HGLDWULFV
&ROOHJH�RI�0HGLFLQH�$O��1DKUDLQ�8QLYHUVLW\
$O�4XGDPLD�6WUHHW
����������%DJKGDG
,UDT

HPDLO��6KDQRQ����#\DKRR�FRP
WHO�������������������

6KHQJHOLD��'U�%DNKXWL
'LUHFWRU�+HDOWK�6\VWHPV�DQG�)LQDQFLDO�6XVWDLQDELOLW\
&RXQWU\�3URJUDPPHV
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��EVKHQJHOLD#JDYLDOOLDQFH�RUJ
PRELOH�������������������
WHO�������������������
ID[�������������������
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6KLUH\��0V�0HUHGLWK
&KLHI
9DFFLQH�&HQWHU
81,&()�6XSSO\�'LYLVLRQ
2FHDQYHM������
�����&RSHQKDJHQ
'HQPDUN

HPDLO��PVKLUH\#XQLFHI�RUJ
WHO���������������

6LPPRQV��3URIHVVRU�&DPHURQ
6HQLRU�5HVHDUFK�)HOORZ
,PPXQRORJ\
2[IRUG�8QLYHUVLW\�&OLQLFDO�5HVHDUFK�8QLW��28&58�
+RVSLWDO�IRU�7URSLFDO�'LVHDVHV
����9R�9DQ�.LHW��'LVWULFW��
+R�&KL�0LQK�&LW\
9LHW�1DP

HPDLO��FVLPPRQV#RXFUX�RUJ
PRELOH���������������
WHO����������������
ID[����������������

6PLWK��3URIHVVRU�3HWHU��%\�WHOHSKRQH�FRQQHFWLRQ�
3URIHVVRU
/RQGRQ�6FKRRO�RI�+\JLHQH�	�7URSLFDO�0HGLFLQH
.HSSHO�6WUHHW
:&�(��+7�/RQGRQ
8QLWHG�.LQJGRP�RI�*UHDW�%ULWDLQ�DQG�1RUWKHUQ�,UHODQG

HPDLO��S�VPLWK#OVKWP�DF�XN
PRELOH��������������������
WHO������������������

6WDSOHV��'U�-��(ULQ
0HGLFDO�(SLGHPLRORJLVW
$UERYLUDO�'LVHDVHV�%UDQFK
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ
�����5DPSDUW�5RDG
������)RUW�&ROOLQV��&2
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��(6WDSOHV#FGF�JRY
PRELOH�����������������
WHO�����������������
ID[�����������������

8KQRR��'U�,QJULG
3URJUDP�0DQDJHU
'LYLVLRQ�RI�,PPXQL]DWLRQ
6ZHGLVK�,QVWLWXWH�IRU�&RPPXQLFDEOH�'LVHDVH�&RQWURO
1REHOV�9lJ���
��������6WRFNKROP
6ZHGHQ

HPDLO��LQJULG�XKQRR#VPL�VH
PRELOH����������������
WHO���������������

9DQGHODHU��'U�-RV
&KLHI��,PPXQL]DWLRQ
+HDOWK�6HFWLRQ��3URJUDPPH�'LYLVLRQ
81,&()
��8QLWHG�1DWLRQV�3OD]D
������1HZ�<RUN��1<
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��MYDQGHODHU#XQLFHI�RUJ
PRELOH����������������
WHO�����������������
ID[�����������������

9DQQLFH��0V�.LUVWHQ
,QWHUQDWLRQDO�+HDOWK
-RKQV�+RSNLQV�6FKRRO�RI�3XEOLF�+HDOWK
����1��:ROIH�6W�
������%DOWLPRUH��0DU\ODQG
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��NYDQQLFH#MKVSK�HGX
WHO������������

:HUQHU��0V�/DXULH
'HFDGH�RI�9DFFLQHV�&ROODERUDWLRQ�3$7+
�����:HVWODNH�$YH�6XLWH����
������6HDWWOH��:$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��OZHUQHU#SDWK�RUJ
WHO�����������������

:LFKPDQQ��'U�2OH
'LUHFWRU��,PPXQL]DWLRQ�8QLW
5REHUW�.RFK�,QVWLWXWH
'*=�5LQJ��
������%HUOLQ
*HUPDQ\

HPDLO��:LFKPDQQ2#UNL�GH
WHO��������������������
ID[��������������������
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DO�(GDQL��'U�+LVKDP
3HGLDWULFLDQ
'LDEHWHV�RUJDQL]DWLRQ�LQ�1HWKHUODQGV
:ROG����
����$$�/HO\VWDG��)OHYRODQG
1HWKHUODQGV

HPDLO��DOHHGDQLH#\DKRR�FRP
PRELOH���������������
WHO���������������

GD�6LOYD��'U�$OIUHG
([HFXWLYH�'LUHFWRU
$JHQFH�GH�0pGLFLQH�3UpYHQWLYH��$03�
����5XH�GH�9DXJLUDUG
������3DULV
)UDQFH

HPDLO��DGV#DDPS�RUJ
PRELOH���������������������
WHO����������������������
ID[����������������������

GH�&KDLVHPDUWLQ��0U�$GULHQ
+HDG�RI�3HUIRUPDQFH�0DQDJHPHQW
3ROLF\�	�3HUIRUPDQFH
*$9,�$OOLDQFH
��&KHPLQ�GHV�0LQHV
�����*HQHYD
6ZLW]HUODQG

HPDLO��DGHFKDLVHPDUWLQ#JDYLDOOLDQFH�RUJ
WHO�����������������
ID[�����������������

5HSUHVHQWDWLYH�IURP�,QGXVWU\
%LHUQDX[��0UV�6RSKLH
9DFFLQH�'HYHORSPHQW�/HDGHU
*OD[R6PLWK.OLQH�9DFFLQHV
$YHQXH�)OHPLQJ���
�����:DYUH
%HOJLXP

HPDLO��VRSKLH�ELHUQDX[#JVN�FRP
PRELOH�����������������
WHO����������������

%LJJHU��'U�/DHWLWLD
6HQLRU�PDQDJHU��9DFFLQHV�3ROLF\
,)30$
&KHPLQ�/RXLV�'XQDQW���
�����*HQHYD
6ZLW]HUODQG

HPDLO��/�%LJJHU#LISPD�RUJ
PRELOH��������������
WHO��������������
ID[��������������

&DOPHW��'U�-RHO
6HQLRU�'LUHFWRU��9DFFLQDWLRQ�3ROLF\�DQG�$GYRFDF\
VDQRIL�SDVWHXU
��DYHQXH�3RQW�3DVWHXU
������/\RQ�&HGH[��
)UDQFH

HPDLO��MRHO�FDOPHW#VDQRILSDVWHXU�FRP
WHO�������������������

&KDWWHUMHH��'U�$UDQL
6HQLRU�9LFH�3UHVLGHQW
&OLQLFDO�5HVHDUFK
3DQDFHD�%LRWHF�/WG�
%���([WQ���*��
0RKDQ�&R�RSHUDWLYH
,QGXVWULDO�(VWDWH
0DWKXUD�5RDG
��������1HZ�'HOKL��'HOKL
,QGLD

HPDLO��DUDQLFKDWWHUMHH#SDQDFHDELRWHF�FRP
PRELOH�����������������
WHO������������������
ID[������������������

)OHWFKHU��0U�0DUN�$QGUHZ
6HQLRU�'LUHFWRU
0'*�	�6FLHQWLILF�$IIDLUV��9DFFLQHV
3IL]HU
�������$YHQXH�GX�'U�/DQQHORQJXH
������3DULV
)UDQFH

HPDLO��PDUN�D�IOHWFKHU#SIL]HU�FRP
PRELOH��������������
WHO��������������

*X\��'U�%UXQR��,QYLWHG�IRU�'HQJXH�VHVVLRQ�RQO\�
6DQRIL�3DVWHXU�06'
&DPSXV�0pULHX[
%kWLPHQW�;�
�����$YHQXH�0pULHX[
������0DUF\�O
(WRLOH
)UDQFH

HPDLO��EUXQR�JX\#VDQRILSDVWHXU�FRP
WHO�������������������
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-DGKDY��'U�6XUHVK
([HFXWLYH�'LUHFWRU
4XDOLW\�$VVXUDQFH�	�5HJXODWRU\�$IIDLUV
6HUXP�,QVWLWXWH�RI�,QGLD�/WG�
�������+DGDSVDU�
�������3XQH��0DKDUDVKWUD
,QGLD

HPDLO��VVM#VHUXPLQVWLWXWH�FRP
PRELOH���������������
WHO���������������
ID[���������������

/HXUTXLQ��0U�<YHV
+HDG�9DFFLQH�0DUNHW�$FFHVV
9DFFLQH�%XVLQHVV�'LYLVLRQ
7DNHGD
7KXUJDXHUVWUDVVH����
�����*ODWWSDUN�2SILNRQ��=XHULFK���=XULFK
6ZLW]HUODQG

HPDLO��\YHV�OHXUTXLQ#WDNHGD�FRP
PRELOH�����������������
WHO�����������������

0LOORJR��'U�-XOHV
'LUHFWRU
,QWHUQDWLRQDO�2UJDQL]DWLRQV
0HUFN�	�&R���,QF�
����6XPQH\WRZQ�3LNH
3�2��%R[��
������:HVW�3RLQW��3$
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��MXOHV�PLOORJR#PHUFN�FRP
PRELOH�����������������
WHO�����������������

0LUDQGD��0V�(XQLFH
*OD[R6PLWK.OLQH
$YHQXH�)OHPLQJ���
�����:DYUH
%HOJLXP

HPDLO��HXQLFH�PLUDQGD#JVN�FRP
WHO����������������

0RGL��'U�5DMLY
0DQDJLQJ�'LUHFWRU
&DGLOD�3KDUPDFHXWLFDOV�/WG
&DGLOD�&RUSRUDWH�&DPSXV��6DUNKHM�'KROND�5RDG�%KDW�
$KPHGDEDG��*XMDUDW��,QGLD
�������$KPHGDEDG��*XMDUDW
,QGLD

HPDLO��ULPRGL#FDGLODSKDUPD�FR�LQ
WHO���������������

2ULRO�0DWKLHX��0UV�9DOHULH
*RYHUQPHQW�$IIDLUV�DQG�*OREDO�9DFFLQH�3ROLF\��'LUHFWRU
&UXFHOO
5HKKDJVWUDVVH���
�����%HUQ
6ZLW]HUODQG

HPDLO��YRULROP#LWV�MQM�FRP
WHO�����������������

3RQFH�GH�/HRQ��'U�6DPXHO
*HQHUDO�'LUHFWRU
/DERUDWRULRV�GH�%LRORJLFRV�\�5HDFWLYRV�GH�0H[LFR��6�$��GH
&�9
$PRUHV�����
&RORQLD�GHO�9DOOH
������0H[LFR��'�)�
0H[LFR

HPDLO��VSRQFHGHOHRQU#ELUPH[�JRE�P[
PRELOH�����������������
WHO����������������

3RRQDZDOOD��'U�&\UXV
&KDLUPDQ�	�0DQDJLQJ�'LUHFWRU
6HUXP�,QVWLWXWH�RI�,QGLD�5HVHDUFK�)RXQGDWLRQ
������+DGDSVDU
�������3XQH��0DKDUDVWUD�������
,QGLD

HPDLO��FVS#VHUXPLQVWLWXWH�FRP
WHO�������������������

3RSRYD��'U�2OJD
*RYW��$IIDLUV�	�*OREDO�9DFFLQH�3ROLF\
&UXFHOO
5HKKDJVWUDVVH���
�����%HUQ
6ZLW]HUODQG

HPDLO��RSRSRYD#LWV�MQM�FRP
PRELOH����������������
WHO����������������
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5DPLUH]��0UV�&LQWK\D
6HQLRU�0DQDJHU��*OREDO�,QVWLWXWLRQV
3IL]HU�,QF�
F�R�,)30$
���&KHPLQ�/RXLV�'XQDQW
�����*HQHYD
6ZLW]HUODQG

HPDLO��FLQWK\D�UDPLUH]#SIL]HU�FRP
PRELOH����������������
WHO����������������

5RGULJXH]�$OYDUH]��'U�0DXULFLR
0DQDJHU
5HVHDUFK�DQG�'HYHORSPHQW
%LUPH[
3URORQJDFLyQ�0DQXHO�&DUSLR�����
&RORQLD�6DQWR�7RPiV��'HOHJDFLyQ�0LJXHO�+LGDOJR
������������0H[LFR��')
0H[LFR

HPDLO��PURGULJXH]D#ELUPH[�JRE�P[
PRELOH��������������������
WHO�����������������

5RHVWDQ��'U�0DV�5DKPDQ
&RUSRUDWH�6HFUHWDU\
37�%LR�)DUPD��3HUVHUR�
-O��3DVWHXU�1R����
������%DQGXQJ��:HVW�-DYD
,QGRQHVLD

HPDLO��UDKPDQ�UXVWDQ#ELRIDUPD�FR�LG
PRELOH����������������
WHO����������������
ID[����������������

6DUL��'U�5LQL�0XOLD
0DQDJHU
&OLQLFDO�7ULDO
37��%LR�)DUPD
-O��3DVWHXU���
������%DQGXQJ��:HVW�-DYD
,QGRQHVLD

HPDLO��ULQL�PXOLD#ELRIDUPD�FR�LG
PRELOH�����������������
WHO����������������
ID[����������������

6DYLOOH��'U�0pODQLH��,QYLWHG�IRU�'HQJXH�VHVVLRQ�RQO\�
([SHUW
$VVRFLDWH�9LFH�3UHVLGHQW�DQG�+HDG
&KLHI�0HGLFDO�DQG�&OLQLFDO�2IILFHU��'HQJXH
6DQRIL�3DVWHXU
6LpJH�0RQGLDO
���$YHQXH�3RQW�3DVWHXU
������/\RQ�&HGH[���
)UDQFH

HPDLO��PHODQLH�VDYLOOH#VDQRILSDVWHXU�FRP
PRELOH�������������������
WHO�����������������

6WRKU��'U�.ODXV
9LFH�3UHVLGHQW
+HDG��*OREDO�9DFFLQHV�3ROLF\
1RYDUWLV�9DFFLQHV�DQG�'LDJQRVWLFV
����0DVVDFKXVHWWV�$YHQXH
������&DPEULGJH��0DVVDFKXVHWWV
8QLWHG�6WDWHV�RI�$PHULFD

HPDLO��NODXV�VWRKU#QRYDUWLV�FRP
WHO�����������������

:DWVRQ��'U�0LFKDHO
9LFH�3UHVLGHQW
*OREDO�,PPXQLVDWLRQ�3ROLF\
VDQRIL�SDVWHXU
��$YH�3RQW�3DVWHXU
������/\RQ�&HGH[��
)UDQFH

HPDLO��PLFKDHO�ZDWVRQ#VDQRILSDVWHXU�FRP
WHO������������������

YDQ�'DP��'U�5RHODQG�+HQGULN
5HSUHVHQWLQJ�%LOWKRYHQ�%LRORJLFDOV�%�9���D�:+2�SUHTXDOLILHG
PDQXIDFWXUHU�RI�SROLR�YDFFLQHV��IRUPHUO\�7KH�1HWKHUODQGV
9DFFLQH�,QVWLWXWH�
&(2
%LOWKRYHQ�%LRORJLFDOV�%�9�
$QWRQLH�YDQ�/HHXZHQKRHNODDQ�����
�����0$��%LOWRYHQ
1HWKHUODQGV

HPDLO��PDU\RQ�GH�EUXLMQH#EELR�QO
PRELOH������������
WHO�����������������
ID[�����������������
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:+2�VWDII
$JRFV��'U�0DU\
:RUOG�+HDOWK�2UJDQL]DWLRQ
,PPXQL]DWLRQ��9DFFLQHV�DQG�%LRORJLFDOV�(3,

HPDLO��DJRFVP#ZKR�LQW
WHO�����������������

$\OZDUG��'U�5D\PRQG�%UXFH�-�
:RUOG�+HDOWK�2UJDQL]DWLRQ
3ROLR��(PHUJHQFLHV�DQG�&RXQWU\�&ROODERUDWLRQ

HPDLO��D\OZDUGE#ZKR�LQW
PRELOH����������������
WHO�����������������
ID[�����������������

%DQHUMHH��'U�.DXVKLN
:RUOG�+HDOWK�2UJDQL]DWLRQ
,PPXQL]DWLRQ��9DFFLQHV�DQG�%LRORJLFDOV�(3,

HPDLO��EDQHUMHHN#ZKR�LQW
PRELOH������������������
WHO������������������
ID[������������������

%HQWVL�(QFKLOO��'U�$GZRD�'HVPD
:RUOG�+HDOWK�2UJDQL]DWLRQ
,PPXQL]DWLRQ��9DFFLQHV�DQG�%LRORJLFDOV�,95

HPDLO��EHQWVLHQFKLOOD#ZKR�LQW
WHO�����������������

%ORHP��0U�3DXOXV�-RDQQHV�1LFRODDV
:RUOG�+HDOWK�2UJDQL]DWLRQ
,PPXQL]DWLRQ��9DFFLQHV�DQG�%LRORJLFDOV

HPDLO��EORHPS#ZKR�LQW
WHO�����������������

&KDQJ�%ODQF��0V�'LDQD
:RUOG�+HDOWK�2UJDQL]DWLRQ
,PPXQL]DWLRQ��9DFFLQHV�DQG�%LRORJLFDOV�(3,

HPDLO��FKDQJEODQFG#ZKR�LQW
PRELOH����������������
WHO����������������

&KHULDQ��'U�7KRPDV
:RUOG�+HDOWK�2UJDQL]DWLRQ
,PPXQL]DWLRQ��9DFFLQHV�DQG�%LRORJLFDOV�(3,

HPDLO��FKHULDQW#ZKR�LQW
WHO�����������������

&KULVWHQVHQ��0V�-DFTXHOLQH
:+2�(852
9DFFLQH�3UHYHQWDEOH�'LVHDVHV�DQG�,PPXQL]DWLRQ

HPDLO��MFK#HXUR�ZKR�LQW
PRELOH���������������
WHO���������������

'DEEDJK��'U�$O\D�-DDIDU
:RUOG�+HDOWK�2UJDQL]DWLRQ
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meeting of the Strategic 
advisory group of experts 
on immunization, November 
2012 – conclusions and 
recommendations
The Strategic Advisory Group of Experts 
(SAGE) on immunization1 met on 6–8 No-
vember 2012 in Geneva, Switzerland. This 
report provides a summary of the discus-
sions, conclusions and recommendations.2

report from the WHo  
department of immunization,  
Vaccines and Biologicals 
In 2011, globally 90% of children received 
WKH� ÀUVW� GRVH� RI� GLSKWKHULD�WHWDQXV� 
pertussis (DTP) containing vaccine. How-
HYHU��KLJK�GURS�RXW�UDWHV�EHWZHHQ�WKH�ÀUVW�
dose (DTP1) and the third dose (DTP3) 
remained problematic in several coun-
tries, resulting in global DTP3 coverage 
estimated at only 83%. In 64 of the 194 
WHO member states, DTP3 coverage was 
<90%.  If every child who received DTP1 
also completed the primary vaccination 
series, an additional 30 countries would 
reach the goal of 90% DTP3 coverage.  
Concerns were expressed over vaccine 
coverage, which has remained level over 
the last few years, and the degree of un-
certainty in global coverage estimates, 
which is not reported. The degree of un-
certainty both in terms of precision and 
potential bias is needed to avoid misinter-
pretation and a negative impact on policy 
formulation and implementation. 

The African Region (AFR) will celebrate 
the vaccination of 100 million persons 
with a meningococcal A conjugate vaccine. 
To date, not a single case of meningococ-

1 See http://www.who.int/immunization/sage/en/index.html

2 The complete set of presentations and background materials 

used for the SAGE meeting of 6–8 November 2012 together 

with summarized declarations of interests provided by SAGE 

members are available at http://www.who.int/immunization/

sage/meetings/2012/november/en/index.html; accessed in 

November 2012. 

réunion du groupe 
stratégique consultatif 
d’experts sur la vaccination, 
novembre 2012 – conclusions 
et recommandations
Le Groupe stratégique consultatif d’experts 
(SAGE) sur la vaccination1 s’est réuni du 6 au 
8 novembre 2012 à Genève (Suisse). Le présent 
rapport donne un résumé des discussions, 
ainsi que les conclusions et recommandations 
auxquelles il est parvenu.2

rapport du département omS  
Vaccination, vaccins et produits  
biologiques 
À l’échelle mondiale en 2011, 90% des enfants 
ont reçu la première dose du vaccin contre la 
diphtérie, le tétanos et la coqueluche (DTC). 
Néanmoins, le problème des taux d’abandon 
élevés entre la première dose (DTC1) et la troi-
sième (DTC3) a subsisté dans plusieurs pays, 
entraînant une couverture mondiale du DTC3 
estimée à seulement 83%. Dans 64 des 194 États 
Membres de l’OMS, la couverture du DTC3 était 
<90%. Si chaque enfant auquel le DTC1 est 
administré terminait également la série de la 
primo-vaccination, 30 pays supplémentaires 
atteindraient l’objectif d’une couverture du 
DTC3 de 90%. Des inquiétudes ont été expri-
mées à propos de la couverture vaccinale, qui 
n’évolue plus ces dernières années, et du degré 
GH� FRQÀDQFH�GHV� HVWLPDWLRQV�GH� OD� FRXYHUWXUH�
mondiale qui n’est pas indiqué. Il est néces-
saire d’avoir le niveau d’incertitude, en termes 
de précision comme de biais potentiel, pour 
éviter les erreurs d’interprétation et un effet 
négatif sur l’élaboration et la mise en œuvre 
des politiques.

La Région africaine va célébrer la vaccina-
tion de 100 millions de personnes avec le 
vaccin conjugué contre le méningocoque A. 
À ce jour, aucun cas de méningite à ménin-

1 Voir http://www.who.int/immunization/sage/en/index.html

2 La série complète des communications et des documents de travail 

de la réunion du SAGE tenue du 6 au 8 novembre 2012, ainsi que les 

résumés des déclarations d’intérêt fournies par les membres de ce 

groupe sont disponibles à l’adresse suivante: http://www.who.int/

immunization/sage/meetings/2012/november/en/index.html; 

consultée en novembre 2012. 
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cal serogroup A meningitis has been reported in vac-
cinated individuals. 

The Region of the Americas (AMR) celebrated the 
10th anniversary of the Vaccination Week which has 
now become a global event. The process to document 
and verify the absence of endemic measles, rubella and 
congenital rubella syndrome is progressing well with 
the majority of countries and territories having submit-
WHG�WKHLU�HOLPLQDWLRQ�UHSRUWV�IRU�UHYLHZ�E\�WKH�YHULÀFD-
tion commission.  The Emergency Plan of Action to 
maintain measles/rubella regional elimination in the 
Americas was developed to maintain high quality sur-
veillance and high levels of immunization coverage, and 
ensure effective outbreak response.  

The Eastern Mediterranean Region (EMR) has success-
fully sustained high immunization rates due to high 
levels of population demand, including in those coun-
tries which have recently experienced civil unrest; how-
ever there is concern that reductions in coverage may 
occur over the longer term if insecurity is prolonged. 
7KH�5HJLRQDO�&RPPLWWHH� UHDIÀUPHG� WKH� LPSRUWDQFH�RI�
pooled vaccine procurement for non-GAVI eligible low-
middle-income countries (LMICs).  This initiative will 
now help these countries to procure pneumococcal con-
jugate (PCV), rotavirus and +DHPRSKLOXV� LQÁXHQ]D 
type b (Hib) vaccines through the UNICEF procurement  
systems.

The European Region (EUR) reported that failure to 
close the gaps in measles immunization coverage 
(mostly in older age groups) has led to the recent Eu-
ropean outbreaks.

The South-East Asia Region (SEAR) reported that most 
countries carried out activities related to the Regional 
Committee initiative that declared 2012 as the year for 
,QWHQVLÀFDWLRQ� RI� 5RXWLQH� ,PPXQL]DWLRQ�� IRFXVLQJ� RQ�
increasing access to hard-to-reach, underserved, mar-
ginalized and migrant populations.

7KH�:HVWHUQ�3DFLÀF�5HJLRQ��:35��UHSRUWHG�VHURVXUYH\V�
FRQÀUPLQJ�WKDW�QHDUO\�DOO����FRXQWULHV�KDYH�DFKLHYHG�D�
reduction in the prevalence of HBs antigen carrier rate 
from 8% to <2% in children aged <5 years.  A new 
milestone – HBs antigen seroprevalence of less than 1% 
by 2017 – is now proposed by the Regional Technical 
Advisory Group on immunization, for review and en-
dorsement by the Regional Committee in 2013.  

SAGE acknowledged the global successes in the control 
of vaccine-preventable diseases but noted that deter-
mined efforts were still needed to sustain and enhance 
these achievements. SAGE stressed that country owner-
ship of immunization as an integral component of pri-
mary care is essential as well as the need to assure 
corresponding political commitment to this approach 
from the highest levels of government.

A constraint experienced across Regions was that of 
repetitive shortfalls in vaccine supply, both for existing 
vaccination programmes (in particular for DTP-con-
taining vaccines) as well as for new/emerging vaccines, 
and the impact on vaccine coverage in several countries.  
The need for SAGE to address this issue was noted. 

gocoque du sérogroupe A n’a été signalé chez les sujets 
vaccinés.   

La Région des Amériques a fêté le dixième anniversaire de la 
Semaine de la Vaccination qui est devenue désormais un 
pYqQHPHQW� PRQGLDO�� /H� SURFHVVXV� SRXU� SURXYHU� HW� YpULÀHU�
l’absence de rougeole endémique, de rubéole et de syndrome 
de rubéole congénitale progresse bien dans la majorité des 
pays et territoires ayant soumis leurs rapports d’élimination à 
O·H[DPHQ� GH� OD� FRPPLVVLRQ� GH� YpULÀFDWLRQ�� /H� 3ODQ� G·DFWLRQ�
d’urgence pour le maintien de l’élimination régionale de la 
rougeole et de la rubéole dans les Amériques a été élaboré, 
pour entretenir une surveillance de grande qualité et des 
niveaux élevés de couverture vaccinale et pour garantir une 
ULSRVWH� HIÀFDFH� DX[�ÁDPEpHV��

Grâce à une forte demande des populations, la Région de la 
Méditerranée orientale a réussi à maintenir des taux élevés de 
vaccination, y compris dans les pays ayant récemment connu 
des troubles civils; on s’inquiète cependant de l’éventualité 
d’une baisse de la couverture sur le long terme si la situation 
G·LQVpFXULWp� VH� SURORQJH�� /H� &RPLWp� UpJLRQDO� D� UpDIÀUPp� O·LP-
portance des achats groupés de vaccins pour les pays à revenu 
intermédiaire – tranche inférieure (PRITI) ne remplissant pas 
les conditions pour un soutien de l’Alliance GAVI. Cette initia-
tive aidera désormais ces pays à se procurer le vaccin conjugué 
contre le pneumocoque (VCP), le vaccin anti-rotavirus et  
le vaccin contre +DHPRSKLOXV� LQÁXHQ]D de type b (Hib) par le 
biais des systèmes d’achat de l’UNICEF.

La Région européenne a signalé que le fait de ne pas arriver à 
combler les lacunes pour la couverture de la vaccination anti-
rougeoleuse (surtout dans les groupes plus âgés) a provoqué 
OHV�ÁDPEpHV� UpFHQWHV� HQ�(XURSH�� �

La Région de l’Asie du Sud-Est a indiqué que la plupart des 
pays ont mené des activités en relation avec l’initiative du 
Comité régional qui avait déclaré l’année 2012 comme étant 
FHOOH� GH� O·,QWHQVLÀFDWLRQ� GH� OD� YDFFLQDWLRQ� V\VWpPDWLTXH�� HQ�
mettant l’accent sur l’amélioration de l’accès aux populations 
GLIÀFLOHV�j�DWWHLQGUH��PDO�GHVVHUYLHV��PDUJLQDOLVpHV�RX�PLJUDQWHV���

/D� 5pJLRQ� GX� 3DFLÀTXH� RFFLGHQWDO� D� IDLW� pWDW� G·HQTXrWHV� VpUR-
ORJLTXHV� FRQÀUPDQW� TXH� SUDWLTXHPHQW� O·HQVHPEOH� GHV� ��� SD\V�
sont parvenus à ramener les taux de prévalence des porteurs 
de l’antigène HBs de 8% à <2% chez les enfants <5 ans. Une 
nouvelle étape, avec une séroprévalence de l’antigène HBs infé-
rieure à 1% d’ici 2017, est désormais proposée par le groupe 
consultatif technique régional de la vaccination pour examen 
et approbation au Comité régional en 2013.    

Le SAGE a reconnu les succès mondiaux de la lutte contre les 
maladies à prévention vaccinale mais il a aussi relevé que des 
efforts déterminés étaient encore nécessaires pour soutenir et 
développer ces réalisations. Il a souligné que l’appropriation de 
la vaccination par les pays en tant qu’élément faisant partie 
intégrante des soins de santé primaires est essentielle, de même 
que la volonté politique correspondante pour cette approche 
aux plus hauts niveaux des gouvernements.  

Les pénuries à répétition dans l’approvisionnement en vaccins 
VRQW� XQH� GLIÀFXOWp� YpFXH� GDQV� WRXWHV� OHV� UpJLRQV�� SRXU� OHV�
programmes de vaccination existants (notamment pour les vaccins 
contenant le DTC) comme pour les vaccins nouveaux/émergents; 
elles ont un impact sur la couverture vaccinale dans plusieurs pays. 
Le besoin, pour le SAGE, de s’occuper de ce problème a été noté. 
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At country level, key issues to sustain and enhance vac-
cination coverage include the strengthening of routine 
immunization by strengthening management activities 
and revitalization of basic processes such as inter-
agency coordinating committees and  national immu-
nization technical advisory groups. 

SAGE expressed strong concern that despite high cover-
age with primary and booster pertussis vaccination, 
there has been a recent resurgence of pertussis in some 
industrialized countries including among the very 
young.  Reasons for this are complex but may include 
more rapid waning of immunity with acellular pertussis 
(aP) vaccines compared to whole cell vaccine.  It was 
agreed that SAGE would establish a working group on 
pertussis to prepare for a SAGE review of the data and 
to consider updating current pertussis vaccine recom-
mendations. As it will take a year to formulate this ad-
vice SAGE advised countries considering a switch from 
whole cell to aP vaccines to await further SAGE guid-
ance, or to themselves carefully review the latest evi-
dence on aP pertussis vaccine effectiveness and the 
possibility that such a switch may lead to a less favour-
able outcome in terms of pertussis disease control.  
Countries having already switched to aP vaccines are 
advised to continue vaccinating and await further guid-
DQFH� EHIRUH�PDNLQJ� DQ\� IXUWKHU�PRGLÀFDWLRQV� WR� WKHLU�
programme. 

Further to the November 2011 SAGE recommendation, a 
technical expert group was established to provide advice 
to WHO on the evaluation of tuberculosis vaccines. This 
group will provide guidance on the data that is needed 
from clinical trials to enable an assessment of the pos-
sible public health impact of new tuberculosis vaccines.  
The group will also guide interpretation of data from 
Phase II, III and IV trials, with a particular focus on the 
assessment of long-term safety and effectiveness.  

The SAGE working group on vaccine hesitancy has pro-
GXFHG�D�GHÀQLWLRQ�RI�FRQÀGHQFH��GHYHORSHG�D�PDWUL[�RI�
YDFFLQH� FRQÀGHQFH� GULYHUV�� DQG� SURSRVHG� KHVLWDQF\�
related indicators for the Global Vaccine Action Plan 
(GVAP). Other activities under development include a 
UHYLHZ�SDSHU�RQ�WKH�FDXVHV�RI�KHVLWDQF\�DQG�WKH�FRQÀ-
dence gap, a systematic review on strategies to improve 
FRQÀGHQFH� DQG� WKHLU� LPSDFW�� LQFOXGLQJ� EHVW� SUDFWLFHV�
and unpublished success stories from countries, and a 
VHW�RI� LQGLFDWRUV� WR�PHDVXUH�YDFFLQH� FRQÀGHQFH�

report from the gaVi alliance

In June 2012, the GAVI Board approved a revised new 
vaccine introduction grant to help countries better pre-
pare for the introduction of new vaccines, with in-
creased support for infant vaccines, operational support 
for campaigns, and support for human papilloma virus 
(HPV) vaccine introductions.  The Board also approved 
new windows of support for measles elimination, build-
ing on the original US$ 200 million GAVI investments 
in measles through the Measles Initiative and support 
for introduction of measles second-dose routine immu-
nization. Additionally, support was approved for the use 
of measles-rubella vaccine through wide-age campaigns, 

Au niveau des pays, les principaux points pour maintenir et 
développer la couverture vaccinale ont trait au renforcement de 
la vaccination systématique en développant les activités  
de gestion et à la revitalisation des processus de base comme 
les comités de coordination interorganisations et les groupes 
techniques consultatifs nationaux sur la vaccination. 

Le SAGE s’est vivement inquiété du fait que, malgré une couver-
ture élevée de la primovaccination contre la coqueluche et du 
rappel, il y a eu récemment une résurgence de cette maladie dans 
certains pays industrialisés, y compris chez les très jeunes. Les 
raisons en sont complexes mais pourraient comporter une dispa-
rition plus rapide de l’immunité avec les vaccins anticoquelu-
cheux acellulaires qu’avec ceux à germes entiers. Il a été convenu 
que le SAGE allait créer un groupe de travail sur la coqueluche 
pour préparer un examen des données et envisager une réactua-
lisation des recommandations actuelles sur la vaccination contre 
la coqueluche. Comme cela va prendre un an pour formuler cet 
avis, le SAGE a conseillé aux pays envisageant de passer des 
vaccins à germes entiers aux vaccins acellulaires d’attendre les 
nouvelles orientations qu’il donnera ou d’examiner eux-mêmes 
PLQXWLHXVHPHQW�OHV�GRQQpHV�OHV�SOXV�UpFHQWHV�VXU�O·HIÀFDFLWp�GHV�
vaccins anticoquelucheux acellulaires et la possibilité que ce 
changement pourrait entraîner des résultats moins favorables en 
termes de lutte contre la maladie. Pour les pays qui sont déjà 
passés aux vaccins acellulaires, il est conseillé de poursuivre la 
vaccination et d’attendre les nouvelles orientations avant d’entre-
SUHQGUH�G·DXWUHV�PRGLÀFDWLRQV�GH� OHXU�SURJUDPPH��

Suite à la recommandation du SAGE en novembre 2011, un groupe 
technique d’experts a été mis en place pour donner un avis à 
l’OMS sur l’évaluation des vaccins antituberculeux. Ce groupe 
fournira des indications sur les données nécessaires à partir des 
essais cliniques pour permettre une évaluation des retombées 
possibles des nouveaux vaccins antituberculeux en santé publique. 
Il guidera également l’interprétation des données des essais en 
phases II, III et IV, en mettant plus particulièrement l’accent sur 
O·pYDOXDWLRQ�GH� O·LQQRFXLWp�HW�GH� O·HIÀFDFLWp�VXU� OH� ORQJ� WHUPH�� �

Le groupe de travail du SAGE sur la réticence face à la vaccina-
WLRQ�D�SURGXLW�XQH�GpÀQLWLRQ�GH�OD�FRQÀDQFH��D�PLV�DX�SRLQW�XQH�
PDWULFH� GHV� LQGXFWHXUV� GH� FRQÀDQFH� HW� SURSRVp� GHV� LQGLFDWHXUV�
liés à la réticence pour le Plan d’action mondial pour les vaccins 
(GVAP). Parmi d’autres activités en cours d’élaboration, il y a un 
document examinant les causes de la réticence et du manque de 
FRQÀDQFH��XQ�H[DPHQ�V\VWpPDWLTXH�GHV�VWUDWpJLHV�SRXU�DPpOLRUHU�
OD� FRQÀDQFH� HW� GH� OHXUV� UHWRPEpHV�� DYHF� OHV�PHLOOHXUV� SUDWLTXHV�
et des exemples non publiés de succès dans les pays, ainsi qu’une 
VpULH�G·LQGLFDWHXUV�SRXU�PHVXUHU� OD�FRQÀDQFH�GDQV� OHV�YDFFLQV���

rapport de l’alliance gaVi

En juin 2012, le Conseil de l’Alliance a approuvé une révision de 
OD�VXEYHQWLRQ�SRXU�O·LQWURGXFWLRQ�GH�QRXYHDX[�YDFFLQV��DÀQ�G·DLGHU�
les pays à mieux s’y préparer, avec une augmentation de l’appui 
pour les vaccins destinés aux nourrissons, une aide opérationnelle 
pour les campagnes et une assistance pour les introductions du 
vaccin contre le papillomavirus humain (HPV). Le Conseil a égale-
ment approuvé de nouvelles possibilités d’aide pour l’élimination 
de la rougeole, en s’appuyant sur les investissements de départ de 
US$ 200 millions de l’Alliance GAVI dans la rougeole, par le biais 
de l’Initiative contre la rougeole et l’appui à l’introduction de la 
vaccination systématique par une seconde dose de vaccin antirou-
geoleux. De plus, une aide a été acceptée pour l’utilisation du 
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and controlling and preventing measles and rubella out-
breaks in 6 high-risk countries.

Looking ahead, the Board priorities will include: the 
approval of the 2013–2014 business plan of the Alliance; 
reviewing the next vaccine investment strategy; explor-
ing support for inactivated polio vaccine (IPV) pending 
SAGE guidance; and adopting tailored approaches to 
supporting fragile states. On market shaping, new ten-
GHUV� DUH� LQ� SURFHVV� LQFOXGLQJ� WKH� ÀUVW� WHQGHU� IRU� +39�
and joint work with UNICEF on options to use market 
shaping for non-GAVI eligible LMICs. The December 
2012 GAVI partners forum and 2013 data summit were 
highlighted.

report from the global advisory Committee on 
Vaccine Safety (gaCVS)
SAGE was presented with a report of the June 2012 
GACVS meeting.3 SAGE acknowledged the detailed review 
of thiomersal conducted over the years and the accumu-
lated evidence that strongly supports the safety of its use 
as a preservative for inactivated vaccines. With respect 
to the safety of vaccines during pregnancy, SAGE wel-
comed the early conclusions from GACVS following the 
review of available evidence on live rubella and trivalent 
LQDFWLYDWHG�LQÁXHQ]D�YDFFLQHV��7KH�UHYLHZ�FRQÀUPHG�WKH�
DEVHQFH� RI� LGHQWLÀHG� ULVN� WR� WKH� PRWKHU� RU� IHWXV� IURP�
the use of these vaccines, and the additional health bene-
ÀWV� WKDW� UHVXOW� IURP� WKHLU� XVH�� � 6$*(� KLJKOLJKWHG� WKH� 
urgent need for a safety review of other important vac-
cines that could be used during pregnancy.  The new 
causality assessment scheme recommended by GACVS 
for adverse events following immunization was also  
received with great interest and SAGE requested that this 
system be pilot tested and reported upon in the future.

expert Committee on Biological Standardization 
(eCBS)
SAGE was presented with the outcome of the October 
2012 ECBS meeting. This included the adoption of re-
vised recommendations for oral poliovirus vaccines; 
diphtheria, tetanus, and combined vaccines with DTP 
antigens; live attenuated Japanese encephalitis vac-
cines; and a new guideline for candidate malaria  
vaccines. ECBS will also initiate the establishment of 
global standards for vaccines against enterovirus 71, 
which are being developed in one part of the world 
with potential for broad public health use.

SAGE had previously requested that a paper be deve-
loped, highlighting the circumstances in which off-label 
use of any vaccine could be recommended, while clari-
fying the differences between regulatory decisions and 
public health recommendations. Further to this request, 
ECBS was asked to prepare guidance for national regu-
latory authorities (NRAs) on studies needed to support 
HYLGHQFH�EDVHG� RII�ODEHO� XVH� RI� YDFFLQHV� ZKLFK� EHQHÀW�

vaccin contre la rougeole et la rubéole dans le cadre de campagnes 
visant un large éventail de tranches d’âges et pour la prévention 
GHV�ÁDPEpHV�GH�URXJHROH�HW�GH�UXEpROH�GDQV���SD\V�j�KDXW�ULVTXH��

Pour ce qui est de l’avenir, les priorités du Conseil compren-
dront l’approbation du plan d’activité de l’Alliance pour 2013-
2014, l’examen de la prochaine stratégie d’investissement dans 
les vaccins, l’examen de l’appui au vaccin antipoliomyélitique 
inactivé (VPI) en attendant les indications du SAGE et l’adop-
tion d’approches sur mesure pour aider les États fragiles. En 
matière de structuration du marché, de nouveaux appels d’offres 
sont en cours, y compris le premier pour le HPV et un travail 
conjoint avec l’UNICEF sur les options pour avoir recours à 
O·LQÁpFKLVVHPHQW� GHV� PDUFKpV� j� O·LQWHQWLRQ� GHV� 35,7,� QH�
remplissant pas les conditions de l’aide de l’Alliance GAVI. Le 
Forum des partenaires de l’Alliance en décembre 2012 et  
le sommet de 2013 sur les données ont été rappelés.   

rapport du Comité consultatif mondial de la Sécurité 
vaccinale (gaCVS)
Un rapport sur la réunion du GACVS de juin 20123 a été présenté 
au SAGE. Celui-ci a pris note de l’examen détaillé du thiomer-
sal mené sur plusieurs années et des données factuelles accu-
mulées plaidant pour la sécurité de son utilisation comme 
conservateur dans les vaccins inactivés. Pour ce qui est de 
l’innocuité des vaccins pendant la grossesse, le SAGE a salué 
les premières conclusions du GACVS à la suite de l’examen des 
données disponibles sur le vaccin vivant contre la rubéole et 
sur le vaccin trivalent inactivé contre la grippe. Cet examen a 
FRQÀUPp�O·DEVHQFH�GH�ULVTXHV�UHFRQQXV�SRXU�OD�PqUH�HW�OH�I±WXV�
liés à l’utilisation de ces vaccins et les avantages supplémen-
taires pour la santé qui en résultent. Le SAGE a souligné le 
besoin urgent d’examiner l’innocuité d’autres vaccins impor-
tants susceptibles d’être administrés pendant la grossesse. Il a 
manifesté un grand intérêt pour le nouveau système d’évalua-
tion de la causalité recommandé par le GACVS pour les mani-
festations indésirables postvaccinales et demandé de faire des 
essais pilotes et de recevoir des rapports à ce sujet à l’avenir.

Comité d’experts de la standardisation biologique 
(eCBS)
Le SAGE a pris connaissance des résultats de la réunion d’oc-
tobre 2012 de ce Comité, parmi lesquels l’adoption de recom-
mandations révisées pour les vaccins antipoliomyélitiques 
oraux, pour les vaccins antidiphtériques, antitétaniques et les 
vaccins associant les antigènes DTC, pour les vaccins vivants 
atténués contre l’encéphalite japonaise et une nouvelle ligne 
directrice pour les vaccins candidats antipaludiques. Le Comité 
va également entreprendre l’établissement de normes mondiales 
pour les vaccins contre l’entérovirus 71, qui sont en cours de 
développement dans une partie du monde et ont le potentiel 
d’être largement utilisés en santé publique.

Précédemment, le SAGE avait demandé la rédaction d’un docu-
ment décrivant les circonstances dans lesquelles on peut recom-
PDQGHU� O·XWLOLVDWLRQ� G·XQ� YDFFLQ� HQ� GHKRUV� GHV� VSpFLÀFDWLRQV��
tout en précisant les différences entre les décisions réglemen-
taires et les recommandations de la santé publique. Suite à cette 
demande, le Comité a été chargé de préparer des orientations 
à l’intention des autorités nationales de réglementation (ANR) 
sur les études nécessaires pour étayer une utilisation des vaccins 

3 See No 6, 2012, pp. 53–59. 3 Voir No 6, 2012, pp. 53-59.
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public health. It was noted that for regulators, product-
VSHFLÀF� GDWD� DUH� SDUDPRXQW�� 6$*(� UHTXHVWHG� WKDW� DQ�
additional document be prepared to advise the national 
immunization technical advisory committees (NITAGs) 
about the type of data that might support a policy rec-
ommendation to use a vaccine outside its licensed 
VFKHGXOH�LQ�RUGHU�WR�DFKLHYH�SXEOLF�KHDOWK�EHQHÀWV�VXFK�
as operational simplicity or cost savings. SAGE also 
noted that there is also a need for a communication  
paper to explain the different perspectives of NRAs and 
NITAGs at country level.

immunization Practices advisory Committee 
(iPaC) 
SAGE was presented with the conclusions and recommen-
dations of the April4 and October5 2012 IPAC meetings.

6$*(� FRQVLGHUHG� WKDW� WKH� ÀQDOL]DWLRQ� RI� ÀHOG� JXLGDQFH�
for the use of a controlled temperature chain for menin-
gococcal A conjugate vaccine (MenAfrivac®) in a cam-
paign setting was an important milestone, providing great 
potential for reaching target populations.  SAGE noted 
IPAC’s programmatic considerations of alternatives to 
thiomersal-containing vaccines and reinforcement of the 
key messages on thiomersal, and commended IPAC for 
having pursued further review of the programmatic im-
plications of administering IPV as an intradermal dose.  
SAGE expressed support for the ongoing work to promote 
the use of solar refrigeration systems for vaccine storage, 
and encouraged IPAC to pursue other innovative tech-
nologies and strategies that improve vaccine management 
and delivery, such as cell-phone technology.

immunization and Vaccine related implementa-
tion research advisory Committee (iVir) 
The IVIR chair summarized the outcome of the September 
2012 IVIR meeting. SAGE endorsed the recommendation 
from IVIR that “while value of statistical life (VSL) may 
provide valuable information, there are technical chal-
lenges to the measures. Therefore, VSL should not be used 
as the primary basis for priority setting for vaccines”.  

Polio eradication
SAGE commended the countries and the Global Polio 
Eradication Initiative (GPEI) on the overall encouraging 
progress towards interrupting wild poliovirus transmis-
sion, but noted the increased number of poliomyelitis 
cases in some districts in Nigeria and Pakistan in 2012 
compared to 2011. SAGE commended the level of de-
tailed attention given to polio campaign planning and 
implementation with clear indications that best prac-
tices are being systematically applied. There is an  
impressive increase in the use and strengthening of  
accountability frameworks, training and optimization  
of polio worker skills, and a visibly improved engagement 
of leaders and decision-makers at all administrative  
levels. 

HQ� GHKRUV� GHV� VSpFLÀFDWLRQV�� PDLV� DYDQWDJHXVH� SRXU� OD� VDQWp�
publique. Il a été noté que, pour les responsables de la régle-
PHQWDWLRQ�� OHV� GRQQpHV� VSpFLÀTXHV� GHV� SURGXLWV� VRQW� SULPRU-
diales. Le SAGE a demandé de préparer un document supplé-
mentaire pour conseiller les groupes techniques consultatifs 
nationaux sur la vaccination (GTCV) sur le type de données 
susceptibles d’étayer une recommandation politique d’utiliser 
XQ�YDFFLQ�HQ�GHKRUV�GX�FDOHQGULHU�KRPRORJXp��DÀQ�G·REWHQLU�GHV�
avantages pour la santé publique tels que la simplicité opéra-
tionnelle ou des économies de coût. Le SAGE a également noté 
qu’un article de communication était nécessaire pour expliquer 
les perspectives des ANR et des GTCV au niveau des pays.   

Comité consultatif sur les pratiques vaccinales (iPaC) 

Le SAGE a pris connaissance des conclusions et recommanda-
tions des réunions de ce comité en avril4 et en octobre 2012.5

,O�FRQVLGqUH�TXH�OD�ÀQDOLVDWLRQ�G·XQ�JXLGH�GH�WHUUDLQ�VXU�O·XWLOLVD-
tion d’une chaîne de contrôle de la température pour le vaccin 
conjugué contre le méningocoque A (MenAfrivac®) en situation 
de campagne est une étape importante apportant un grand poten-
tiel pour couvrir les populations ciblées. Le SAGE a pris note des 
considérations programmatiques du comité concernant les 
produits de substitution aux vaccins contenant du thiomersal et 
le renforcement des messages essentiels sur celui-ci et félicité 
l’IPAC d’avoir poursuivi l’examen des implications programma-
tiques de l’administration du VPI en dose intradermique. Le SAGE 
a exprimé son soutien aux  travaux en cours pour promouvoir 
l’utilisation des systèmes solaires de réfrigération pour la conser-
vation des vaccins et a encouragé le Comité à rechercher des 
technologies et stratégies innovantes qui améliorent la gestion et 
la délivrance des vaccins, comme le téléphone cellulaire.  

Comité consultatif sur la recherche pour la mise en 
œuvre de la vaccination et des vaccins (iVir) 
Le Président du Groupe a résumé les résultats de la réunion du 
comité en septembre 2012. Le SAGE a approuvé la recommandation 
selon laquelle «si la valeur statistique d’une vie humaine peut 
GRQQHU� GHV� LQIRUPDWLRQV� XWLOHV�� LO� \� D� GHV� GLIÀFXOWpV� WHFKQLTXHV�
pour la mesurer. Cette valeur ne devrait donc pas servir de base 
principale pour l’établissement des priorités pour les vaccins».

Éradication de la poliomyélite
Le SAGE a félicité les pays et l’Initiative mondiale pour l’éradi-
cation de la poliomyélite (IMEP) pour l’ensemble des progrès 
encourageants accomplis en vue de l’interruption de la trans-
mission du poliovirus sauvage, mais il a relevé le nombre crois-
sant de cas de poliomyélite dans certains districts du Nigéria 
et du Pakistan en 2012 par rapport à 2011. Il a salué le niveau 
GpWDLOOp� G·DWWHQWLRQ� DFFRUGp� j� OD� SODQLÀFDWLRQ� HW� j� OD� PLVH� HQ�
œuvre des campagnes, avec des indications claires montrant 
une application systématique des meilleures pratiques. Il y a 
une hausse impressionnante de l’utilisation et du renforcement 
des cadres de responsabilisation, de la formation et de l’opti-
PLVDWLRQ� GHV� TXDOLÀFDWLRQV� GHV� DJHQWV� WUDYDLOODQW� VXU� OD� SROLR-
myélite et un engagement visiblement meilleur des dirigeants 
et des décideurs à tous les niveaux administratifs. 

4 See http://www.who.int/entity/immunization_delivery/systems_policy/IPAC_2012_

April_report.pdf

5 See http://www.who.int/immunization_delivery/systems_policy/IPAC_2012_Octo-

ber_report.pdf

4 Voir http://www.who.int/entity/immunization_delivery/systems_policy/IPAC_2012_April_re-

port.pdf

5 Voir http://www.who.int/immunization_delivery/systems_policy/IPAC_2012_October_report.

pdf
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SAGE welcomed the long-term vision of the draft GPEI 
Polio Eradication and Endgame Plan, 2013–2018, and 
commended the GPEI for the extensive consultative pro-
cess used to develop the plan. SAGE endorsed the  
4 major components of the plan: (i) interruption of re-
maining wild type 1 and 3 polio transmission, (ii) with-
drawal of the type 2-component of oral polio vaccine 
�239��� XVH�� �LLL�� FRQWDLQPHQW� DQG� FHUWLÀFDWLRQ�� DQG�
(iv) legacy planning and associated strategic approaches. 
SAGE supported the priority given to vaccine-associated 
polio disease (vaccine-associated paralytic poliomyelitis 
and circulating vaccine-derived poliovirus).  

SAGE recommended that the draft Polio Eradication and 
Endgame plan be revised to include recommendations 
from current stakeholder consultations. The plan should 
be reviewed, completed and shared with other partners 
one month prior to the meeting of the WHO Executive 
Board in January 2013. The updated plan should provide 
more explanation for the rationale and public health ben-
HÀW� RI� WKH� LQWURGXFWLRQ� RI� ,39�� WKH� JOREDO� DSSURDFK� WR�
switching from trivalent OPV (tOPV) to bivalent OPV 
(bOPV), and the current efforts and future plans to use 
ongoing polio activities to strengthen routine immuniza-
tion systems. The plan should be expanded to highlight, 
for all major objectives, the importance of using appro-
priate social mobilization and communication strategies.   

SAGE was deeply appreciative of the diligent work of the 
SAGE polio working group and impressed by the progress 
DFKLHYHG�E\� WKH� JURXS� LQ� UHÀQLQJ� WKH� HYLGHQFH�EDVH� IRU�
introducing IPV to mitigate risks associated with OPV2 
withdrawal when replacing tOPV with bOPV for routine 
immunization (“OPV2 cessation”). SAGE concurred with 
the main recommendations of the working group. 

SAGE recommended that all countries should introduce at 
least 1 dose of IPV in their routine immunization pro-
gramme to mitigate the risks associated with the withdrawal 
RI� 239��� 6$*(� DFFHSWHG� WKH� GHWDLOHG� VFLHQWLÀF� HYLGHQFH�
SUHVHQWHG� WR� LOOXVWUDWH� WKH� ULVN�PLWLJDWLQJ� EHQHÀWV� RI� ,39�
XVH� LQ� WKH� FRQWH[W� RI� 239�� ZLWKGUDZDO�� VSHFLÀFDOO\� WKH�
evidence to show that, following OPV2 withdrawal, IPV 
vaccination will help to (i) prevent poliomyelitis in IPV-
vaccinated individuals exposed to vaccine-derived poliovi-
rus type-2 (VDPV2) or wild poliovirus type-2 (WPV2), 
(ii) improve the response to monovalent OPV type-1 
(mOPV1) or an additional dose of IPV in a type 2 polio 
outbreak, (iii) reduce the transmission of a reintroduced type 
2 poliovirus, and (iv) accelerate wild poliovirus eradication 
by boosting immunity to wild poliovirus types 1 and 3.

In the context of interrupting wild poliovirus transmis-
sion before the end of 2014, SAGE will review progress 
every 6 months on achieving the prerequisites for OPV2 
withdrawal, including the availability of affordable IPV 
products to ensure the earliest possible date for OPV2 
ZLWKGUDZDO� EXW� ZLWK� VXIÀFLHQW� DGYDQFH� QRWLÀFDWLRQ� WR�
ensure programmatic readiness and vaccine availability. 
SAGE recommended that an IPV supply and funding 
strategy be established for timely introduction of IPV 
using existing whole dose products for a transition pe-
riod if needed. For its next meeting SAGE requested 
�L��DGGLWLRQDO�GHWDLOV�RQ� WKH�VFLHQWLÀF�HYLGHQFH� IRU��DQG�

Le SAGE a salué la vision sur le long terme du projet de plan 
GH�O·,0(3�SRXU�O·pUDGLFDWLRQ�GH�OD�SROLRP\pOLWH�HW�©O·DVVDXW�ÀQDOª�
couvrant la période 2013-2018 et a félicité l’IMEP pour le proces-
sus de consultation approfondie auquel elle a eu recours pour 
élaborer ce plan. Il en approuve les 4 principales composantes: 
i) interruption de la transmission restante des poliovirus 
sauvages de types 1 et 3, ii) retrait du type 2 des vaccins anti-
SROLRP\pOLWLTXHV�RUDX[��932����LLL��FRQÀQHPHQW�HW�FHUWLÀFDWLRQ��
LY�� SODQLÀFDWLRQ� GH� ©O·KpULWDJHª� HW� GHV� DSSURFKHV� VWUDWpJLTXHV�
qui s’y associent. Il soutient la priorité donnée à la poliomyélite 
associée au vaccin (poliomyélite paralytique associée au vaccin 
et poliovirus circulant dérivant d’une souche vaccinale).  

Le SAGE a recommandé de réviser le projet de plan pour l’éra-
GLFDWLRQ� HW� O·DVVDXW� ÀQDO� DÀQ� G·\� LQFOXUH� OHV� UHFRPPDQGDWLRQV�
émanant des consultations actuelles avec les parties prenantes. 
Le plan doit être examiné, complété et communiqué aux autres 
partenaires un mois avant la session du Conseil exécutif de l’OMS 
de janvier 2013. Le plan actualisé doit donner davantage d’expli-
FDWLRQV�VXU�OD�MXVWLÀFDWLRQ�HW�O·DYDQWDJH�GH�O·LQWURGXFWLRQ�GX�93,�
pour la santé publique, sur l’approche mondiale pour passer du 
VPO trivalent (VPOt) au VPO bivalent (VPOb) et sur les efforts 
actuels et les plans futurs pour utiliser les activités en cours 
contre la poliomyélite en vue de renforcer les systèmes de vacci-
nation systématique. Le plan doit être étendu pour souligner, 
pour tous les grands objectifs, l’importance d’appliquer des stra-
tégies de mobilisation sociale et de communication adaptées.       

Le SAGE a vivement apprécié l’action diligente de son groupe 
de travail sur la poliomyélite et a été impressionné par les 
SURJUqV� UpDOLVpV� SDU� FHOXL�FL� SRXU� DIÀQHU� OD� EDVH� IDFWXHOOH� HQ�
YXH�GH�O·LQWURGXFWLRQ�GX�93,��DÀQ�G·DWWpQXHU�OHV�ULVTXHV�OLpV�DX�
retrait du VPO2 au moment de remplacer le VPOt par le VPOb 
dans la vaccination systématique («arrêt du VPO2»). Il a sous-
crit aux principales recommandations du groupe de travail. 

Le SAGE a recommandé à tous les pays d’introduire au moins 
une dose de VPI dans leurs programmes de vaccination systéma-
tique pour atténuer les risques liés au retrait du VPO2. Il a accepté 
OHV� GRQQpHV� VFLHQWLÀTXHV� GpWDLOOpHV� SUpVHQWpHV� SRXU� LOOXVWUHU�
l’avantage de l’administration du VPI en matière d’atténuation 
des risques dans le cadre du retrait du VPO2, notamment celles 
qui montrent qu’après ce retrait, la vaccination par le VPI aidera 
à i) éviter la poliomyélite chez les sujets vaccinés par le VPI et 
exposés au poliovirus dérivés de souches vaccinales de type 2 
(PVDV2) ou au poliovirus sauvage de type 2 (PVS2); ii) améliorer 
la réponse au VPO monovalent type 1 (VPO1m): ou à une dose 
VXSSOpPHQWDLUH�GH�93,�DX�FRXUV�G·XQH�ÁDPEpH�GH�SROLRP\pOLWH�GH�
type 2; iii) réduire la transmission d’un poliovirus de type 2 réin-
troduit; iv) accélérer l’éradication du poliovirus sauvage en 
renforçant l’immunité contre les poliovirus des types 1 et 3.

Dans le cadre de l’interruption de la transmission du poliovirus 
VDXYDJH� G·LFL� ÀQ� ������ OH� 6$*(� H[DPLQHUD� WRXV� OHV� �� PRLV� OHV�
progrès pour réunir les conditions préalables au retrait du VPO2, 
notamment la disponibilité de produits VPI abordables garantis-
sant le plus vite possible le retrait du VPO2 mais avec une noti-
ÀFDWLRQ� SUpDODEOH� VXIÀVDPPHQW� HQ� DYDQFH� SRXU� TXH� OHV�
programmes soient prêts et le vaccin disponible. Le SAGE a 
recommandé de mettre en place une stratégie de fourniture et 
GH�ÀQDQFHPHQW�GX�93,�SRXU�LQWURGXLUH�HQ�WHPSV�XWLOH�FH�YDFFLQ��
en s’appuyant sur l’utilisation en dose entière des produits dispo-
nibles actuellement pendant une certaine période de transition 
si nécessaire. Pour sa prochaine réunion, le SAGE demandera  
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programmatic implications of, targeting expanded age 
groups during polio campaigns in endemic areas, (ii) a 
report on the vision for the legacy planning, and 
(iii) noting the circulation of VDPV in Somalia and 
Chad, a report of progress in these countries.  

SAGE expressed grave concern that because of funding 
shortfalls, OPV campaigns have been cancelled or scaled 
back in over 25 high-risk countries in 2012, which poses 
a threat to the success of the overall programme. This 
perennial problem exerts considerable pressure on the 
programme at a time when eradication is in sight. 

decade of Vaccines global Vaccine action Plan 
(gVaP)6

The session included an overview of progress in putting 
the GVAP into operation since the 65th World Health As-
sembly (WHA) in May 2012. Discussions have begun at the 
Regional level to update regional immunization plans in 
alignment with GVAP and to establish processes to moni-
tor and report progress to the respective Regional Com-
mittees each year. The WHO and UNICEF guidance for 
preparation of national multi-year and annual plans for 
immunization are being updated to align them with the 
guiding principles and strategic objectives of GVAP and to 
foster greater alignment with national health sector plans. 

The proposed structure and process for monitoring the 
implementation of the GVAP through a Monitoring & 
Evaluation /Accountability Framework was described. 
The framework has 3 elements: (i) monitoring results 
(based on the indicators for the GVAP Goals and Stra-
tegic Objectives); (ii) monitoring commitments and  
resources; and (iii) an independent review of progress. 

3URJUHVV�ZDV�GHVFULEHG� LQ� WKH� HIIRUWV� WR�ÀQDOL]H�PRQL-
WRULQJ� LQGLFDWRUV�� HVWDEOLVK� RSHUDWLRQDO� GHÀQLWLRQV��
sources of data, and the reporting process. SAGE was 
presented with the changes made to the indicators since 
its April 2012 meeting and the rationale for doing so, 
DQG� ZDV� VSHFLÀFDOO\� DVNHG� IRU� FRPPHQWV� DQG� UHFRP-
mendations. SAGE discussions mainly focused on:  
(1) the feasibility and need for surveys to validate dis-
trict level vaccine coverage measures; (2) adding an 
LQGLFDWRU�RI�'73��FRYHUDJH������IRU����\HDUV������SUR-
SRVHG� LQGLFDWRUV� WR�PHDVXUH�´FRQÀGHQFH� LQ� LPPXQL]D-
tion”; (4) retention of indicator on district level DTP3 
FRYHUDJH�� ���� FKRLFH� RI� GURS�RXW� UDWH� EHWZHHQ� WKH� ÀUVW�
GRVH� RI�'73� DQG�ÀUVW� GRVH� RI�PHDVOHV� FRQWDLQLQJ� YDF-
FLQH� �0&9��� �'73��0&9���� RU� EHWZHHQ� WKH� ÀUVW� DQG�
third dose of DTP vaccine (DTP1-DTP3); (6) addition 
of a surveillance indicator; (7) addition of an indicator 
to measure integration of immunization within health 
systems; and (8)  addition of a vaccine price indicator. 

SAGE was presented with plans for mechanisms to 
document and track commitments to GVAP and  
resources invested in immunization by national govern-
ments and their development partners for low and 
middle income countries. In addition, the plans to up-

L��GHV�GpWDLOV�VXSSOpPHQWDLUHV�VXU�OHV�GRQQpHV�VFLHQWLÀTXHV�HW�OHV�
implications pour les programmes en rapport avec le fait de 
cibler des tranches d’âge plus larges au cours des campagnes de 
vaccination dans les zones d’endémie, ii) un rapport sur la plani-
ÀFDWLRQ�GH�©O·KpULWDJHª�HW��LLL��UHOHYDQW�OD�FLUFXODWLRQ�GH�39'9�HQ�
Somalie et au Tchad, un rapport sur la situation dans ces pays.   

/H�6$*(�V·HVW�YLYHPHQW�LQTXLpWp�GX�IDLW�TXH��j�FDXVH�GHV�GpÀFLWV�
GH�ÀQDQFHPHQW��GHV�FDPSDJQHV�G·DGPLQLVWUDWLRQ�GX�932�RQW�pWp�
annulées ou réduite dans >25 pays à haut risque en 2012, ce qui 
est une menace pour le succès de l’ensemble du programme. Ce 
problème persistant fait peser une pression considérable sur le 
programme au moment où l’éradication est en vue.     

décennie de la vaccination: Plan d’action mondial pour 
les vaccins (gVaP)6 
La session a comporté un examen général des progrès pour la mise 
en opération du Plan depuis la 65e Assemblée mondiale de la Santé 
en mai 2012. Des discussions ont commencé au niveau des Régions 
pour actualiser les plans régionaux de vaccination en les alignant 
sur le GVAP et pour instituer des procédures de suivi et de présen-
tation de rapports de situation aux comités régionaux respectifs 
chaque année. Le guide de l’OMS et de l’UNICEF pour la prépara-
tion de plans nationaux annuels et pluriannuels est en cours de 
remise à jour pour les aligner sur les principes directeurs et les 
REMHFWLIV�VWUDWpJLTXHV�GX�*9$3��DÀQ�GH�UHQIRUFHU�O·DOLJQHPHQW�DYHF�
les plans nationaux du secteur de la santé. 

La structure et le processus proposés pour le suivi de la mise 
en œuvre du GVAP au moyen d’un cadre de suivi et d’évalua-
tion/responsabilisation ont été décrits. Ce cadre a 3 éléments: 
i) suivi des résultats (sur la base des indicateurs pour les buts 
et les objectifs stratégiques du GVAP; ii) suivi des engagements 
et des ressources; iii) examen indépendant des progrès.   

/HV�SURJUqV�GDQV�OHV�HIIRUWV�SRXU�ÀQDOLVHU�OHV�LQGLFDWHXUV�GH�VXLYL�
HW� SRXU� FUpHU� GHV� GpÀQLWLRQV� RSpUDWLRQQHOOHV�� GHV� VRXUFHV� GH�
GRQQpHV�HW�GHV�SURFHVVXV�GH�QRWLÀFDWLRQ�RQW�pWp�GpFULWV��/H�6$*(�
D�SULV�FRQQDLVVDQFH�GHV�PRGLÀFDWLRQV�DSSRUWpHV�DX[�LQGLFDWHXUV�
GHSXLV� VD� UpXQLRQ�G·DYULO� ����� HW� GHV� UDLVRQV� OHV� MXVWLÀDQW� HW� LO�
OXL� D� pWp� VSpFLÀTXHPHQW� GHPDQGp� GH� IDLUH� GHV� REVHUYDWLRQV� HW�
des recommandations. Ses discussions ont porté principalement 
sur: 1) la faisabilité et le besoin des enquêtes pour valider les 
mesures de la couverture vaccinale au niveau des districts; 
��� O·DMRXW�G·XQ� LQGLFDWHXU�GH� OD�FRXYHUWXUH�GX�'7&�������SRXU�
au moins 3 ans; 3) des indicateurs proposés pour mesurer la 
©FRQÀDQFH� GDQV� OD� YDFFLQDWLRQª�� ��� OH� PDLQWLHQ� GH� O·LQGLFDWHXU�
sur la couverture du DTC3 au niveau des districts; 5) le choix 
du taux d’abandon entre la première dose du DTC et la première 
dose d’un vaccin à valence rougeole (MCV1) (DTP1-MCV1) ou 
entre la première et la troisième dose de DTC (DTC1-DTC3); 
6) l’ajout d’un indicateur de surveillance; 7) l’ajout d’un indica-
teur mesurant l’intégration de la vaccination dans les systèmes 
de santé; et 8) l’ajout d’un indicateur sur le prix des vaccins.

Le SAGE a pris connaissance des plans pour des dispositifs 
visant à documenter et à suivre les engagements pour le GVAP, 
ainsi que les ressources investies dans la vaccination par les 
gouvernements nationaux et leurs partenaires de développe-
ment dans les pays à revenu faible ou intermédiaire. De plus, 

6 Draft global vaccine action plan (WHA 65/22), available at: http://apps.who.int/gb/

C@UF?NBD=ÍJCQ5&������=��ÌCL�NBDÏ
6 Projet de plan d’action mondial pour les vaccins (WHA65/22) disponible sur: http://apps.who.

GLRE@C@UF?NBD=ÍJCQ5&������=��ÌDP�NBD
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GDWH� WKH� FRVWLQJ�� ÀQDQFLQJ� DQG� LPSDFW� ZRUN� LQFOXGHG�
LQ� WKH� *9$3�� VSHFLÀFDOO\� DGGUHVVLQJ� DUHDV� 6$*(� KDG�
previously outlined, were reported. SAGE provided feed-
back on the proposed activities for the technical group 
to take into consideration as they begin their work. 
SAGE was pleased to see the work being proposed, in-
cluding the economic analysis, and the plan to ensure 
external validation.  

Finally, a summary of the process to review and report 
progress on the implementation of GVAP at the national, 
regional and global levels was presented. This included 
the constitution of a SAGE working group that will un-
dertake a detailed review of progress and prepare a re-
port to SAGE on an annual basis. The report, incorporat-
ing feedback from SAGE, will form the basis of the WHO 
secretariat annual reports to the Executive Board and the 
WHA. The reports to the WHA will also be shared with 
the independent Expert Review Group for the United  
Nations Secretary General’s Global Strategy for Women’s 
and Children’s Health. An open call for nominations of 
experts to serve on the working group will be initiated. 
Members will serve in their personal capacities and will 
be chosen by a selection panel including representation 
from the lead agencies for the implementation of GVAP 
and a representative of the Civil Society Organizations.  

SAGE made the following recommendations on the pro-
posed Monitoring & Evaluation/Accountability Frame-
work:

Monitoring indicators
6$*(� PDGH� VSHFLÀF� FRPPHQWV� DQG� UHFRPPHQGDWLRQV�
on the following:

Goal 3: Meet vaccination coverage targets in every  
region, country and community.

SAGE noted that district level coverage data are impor-
tant for monitoring equity in delivery of immunization 
within countries and for operational and planning pur-
poses. However, SAGE recognized the important  
resource requirement for conducting surveys to gener-
ate coverage estimates for all districts in a country and 
proposed that as an alternative, countries may choose 
to conduct such surveys in selected “high risk” districts 
that are likely to have low coverage. Such surveys should 
be done at least twice in the decade. 

Strategic objective 2: Individuals and communities un-
derstand the value of vaccines and demand immuniza-
tion both as a right and a responsibility.

SAGE accepted the 2 proposed indicators – % of coun-
tries that have assessed (or measured) the level of con-
ÀGHQFH� LQ�YDFFLQDWLRQ�DW� VXEQDWLRQDO� OHYHO�ZLWK� LPSOH-
mentation of activities to improve it; and % of un- and 
XQGHU�YDFFLQDWHG� SHUVRQV� LQ�ZKRP� ODFN� RI� FRQÀGHQFH�
ZDV� D� IDFWRU� WKDW� LQÁXHQFHG� WKHLU� GHFLVLRQ� ²� EXW� 
asked that the last part of the indicator which reads 
“…with implementation of corrective actions” be  
deleted. SAGE recommended that these indicators  
be piloted in AMR and EUR and that the results of the 
SLORWV� VKRXOG� EH� UHYLHZHG� EHIRUH� ÀQDO� DFFHSWDQFH� IRU�
global use.

les plans inclus dans le GVAP pour actualiser l’estimation des 
FR�WV�� OH� ÀQDQFHPHQW� HW� OH� WUDYDLO� VXU� O·LPSDFW�� TXL� FRXYUHQW�
VSpFLÀTXHPHQW� OHV� GRPDLQHV� GpFULWV� DXSDUDYDQW� SDU� OH� 6$*(��
ont été présentés. Le SAGE a fait des observations sur les acti-
vités proposées à prendre en compte par le groupe technique 
au moment de commencer ses travaux. Il a salué les travaux 
proposés, avec l’analyse économique et le plan pour s’assurer 
une validation externe.    

(QÀQ��XQH�V\QWKqVH�GX�SURFHVVXV�G·H[DPHQ�HW�GH�QRWLÀFDWLRQ�GHV�
progrès de la mise en œuvre du GVAP aux niveaux national, 
régional et mondial a été présentée. Elle comprenait la constitu-
tion d’un groupe de travail du SAGE chargé d’entreprendre un 
examen détaillé des progrès et de préparer chaque année  
un rapport destiné au SAGE. Ce document, intégrant les obser-
vations du SAGE, formera la base des rapports annuels présentés 
par le Secrétariat de l’OMS au Conseil exécutif et à l’Assemblée 
mondiale de la Santé. Les rapports à l’Assemblée seront égale-
ment communiqués au Groupe d’examen indépendant, constitué 
d’experts, pour la Stratégie mondiale du Secrétaire général de 
l’organisation des Nations Unies pour la santé de la femme et de 
l’enfant. Un appel ouvert pour la désignation d’experts sera lancé. 
Les membres serviront à titre personnel et seront retenus par 
un groupe de sélection comprenant des représentants des prin-
cipales institutions pour la mise en œuvre du GVAP et un repré-
sentant des organisations de la société civile. 

Pour le projet de cadre de suivi et évaluation/responsabilisation, 
le SAGE a fait les recommandations suivantes:

Indicateurs de suivi
Le SAGE a fait des observations et recommandations spéci-
ÀTXHV� VXU� OHV�SRLQWV� VXLYDQWV�

But 3: Atteindre les cibles en matière de couverture vaccinale 
dans chaque Région, pays et collectivité. 

Le SAGE a relevé que les données sur la couverture au niveau des 
districts sont importantes pour surveiller l’équité dans la déli-
YUDQFH�GH�OD�YDFFLQDWLRQ�j�O·LQWpULHXU�GHV�SD\V��DLQVL�TX·j�GHV�ÀQV�
RSpUDWLRQQHOOHV� HW� SRXU� OD� SODQLÀFDWLRQ�� ,O� D� QpDQPRLQV� UHFRQQX�
les besoins importants en ressources pour mener des enquêtes 
produisant des estimations de la couverture pour tous les districts 
d’un pays et a proposé, en remplacement, que les pays pouvaient 
choisir de faire de telles enquêtes dans certains districts «à haut 
risque», où la couverture est probablement faible. Ces enquêtes 
doivent être faites au moins 2 fois pendant la décennie.   

Objectif stratégique 2: Les individus et les collectivités 
comprennent la valeur des vaccins et réclament la vaccination 
à la fois comme un droit et comme une responsabilité.

Le SAGE a accepté les 2 indicateurs proposés – le pourcentage 
GHV�SD\V�D\DQW�pYDOXp��RX�PHVXUp��OH�QLYHDX�GH�FRQÀDQFH�GDQV�
la vaccination au niveau infranational avec la mise en œuvre 
d’activités pour l’améliorer; et le pourcentage de personnes 
QRQ�RX�VRXV�YDFFLQpHV�SRXU�OHVTXHOOHV�OH�PDQTXH�GH�FRQÀDQFH�
D� pWp�XQ� IDFWHXU� LQÁXDQW� VXU� OHXU�GpFLVLRQ�²�PDLV� D�GHPDQGp�
d’enlever la dernière partie de l’indicateur «…avec l’applica-
tion de mesures correctrices». Le SAGE a recommandé que 
des essais pilotes de ces indicateurs soient menés dans la 
Région des Amériques et la Région européenne et que les 
UpVXOWDWV�GH�FHV�HVVDLV�VRLHQW�H[DPLQpV�DYDQW�O·DFFHSWDWLRQ�GpÀ-
nitive pour un usage mondial.
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Strategic objective 3:�7KH�EHQHÀWV�RI� LPPXQL]DWLRQ�DUH�
equitably extended to all people.

SAGE recommended that: 

y it would be relevant to repeat the indicator on per-
FHQWDJH� RI� GLVWULFWV� ZLWK� ����� FRYHUDJH� XQGHU�
Goal 3 and Strategic objective 3; 

y accepted the recommendation that coverage by 
wealth quintiles be collected for all countries and 
that in addition, countries also collect and report 
coverage data by other appropriate equity indica-
tors;

y recommended that the SAGE working group con-
sider the possibility of an indicator that would 
measure equity across as well as within countries 

Strategic objective 4: Strong immunization systems are 
an integral part of a well-functioning health system

SAGE - agreed that an indicator to show sustained high 
immunization coverage be added, but recommended 
that the indicator should measure sustained DTP3 cover-
DJH�RI������ IRU� �� RU�PRUH� \HDUV�� UDWKHU� WKDQ������� LQ�
order to ensure consistency with other coverage targets;

y accepted the proposal to use DTP1–DTP3 drop-out 
rate instead of DTP1–MCV1 as the indicator for 
this strategic objective;

y accepted the proposal to add a surveillance indica-
WRU�� EXW� UHFRPPHQGHG� WKDW� WKH� GHÀQLWLRQ� RI� VXU-
veillance be expanded to include other vaccine-
preventable diseases; 

y accepted in principle the need for an indicator that 
would measure integration of immunization sys-
tems into broader health systems and coordination 
between immunization and other primary health 
care programmes. Such an indicator may be devel-
oped for presentation to the SAGE DoV GVAP 
working group in 2013.

Strategic objective 5: Immunization programmes have 
sustainable access to predictable funding, quality supply 
and innovative technologies.

SAGE reviewed the request for inclusion of an indicator 
RQ� YDFFLQH�SULFH� EXW� UHFRJQL]HG� WKH�GLIÀFXOWLHV� LQYROYHG�
in developing an indicator that would track prices in all 
low and middle-income countries. SAGE recommended 
that an annual narrative report should be prepared on 
vaccine price trends for low and middle-income countries, 
including self-procuring countries, as well as progress on 
supporting vaccine procurement mechanisms.

Other proposed changes were accepted with the proviso 
that the SAGE working group should continuously  
review the need for reformulation of the indicators or 
mechanisms for collection and reporting of data.

Monitoring commitments and resources  
and updating the cost and impact analysis  
for the Decade of Vaccines
SAGE recognized the importance for updating the cost 
and impact estimates and for setting benchmarks. How-
ever, SAGE also recognized the complexity of the anal-
ysis and suggested that IVIR and other expert groups 

Objectif stratégique 3:�/HV�EpQpÀFHV�GH�OD�YDFFLQDWLRQ�VRQW�pTXL-
tablement étendus à tous les individus.

Le SAGE a: 

y�estimé qu’il serait utile de répéter l’indicateur sur le pour-
FHQWDJH� GH� GLVWULFWV� D\DQW� XQH� FRXYHUWXUH� � ����� DX� WURL-
sième but et au troisième objectif stratégique. 

y�accepté la recommandation de collecter les données sur la 
couverture en fonction des quintiles de richesse dans tous 
les pays et qu’en plus, les pays recueillent aussi les données 
selon d’autres indicateurs appropriés d’équité et fassent des 
rapports à ce sujet.

y�recommandé que le groupe de travail du SAGE envisage la 
possibilité d’un indicateur mesurant l’équité entre les pays 
comme dans les pays.   

Objectif stratégique 4: Des systèmes de vaccination solides font 
partie intégrante d’un système de santé performant

Le SAGE a: – accepté qu’un indicateur soit ajouté pour montrer 
la pérennité de la couverture élevée de la vaccination, mais il a 
recommandé que cet indicateur mesure une couverture durable 
GX�'7&�������SHQGDQW�DX�PRLQV��� DQV��SOXW{W�TXH�������DÀQ�
d’assurer la cohérence avec les autres cibles de la couverture.

y accepté d’utiliser le taux d’abandon DTC1-DTC3 plutôt que 
DTP1-MCV1 comme indicateur pour cet objectif stratégique;

y accepté la proposition d’ajouter un indicateur de la 
VXUYHLOODQFH��PDLV� LO� D� UHFRPPDQGp� G·pWHQGUH� OD� GpÀQLWLRQ�
de la surveillance pour y inclure d’autres maladies à préven-
tion vaccinale;

y accepté en principe la nécessité d’un indicateur qui mesu-
rerait l’intégration des systèmes de vaccination dans le cadre 
plus large des systèmes de santé et de la coordination entre 
la vaccination et d’autres programmes de soins de santé 
primaires. Un tel indicateur pourra être élaboré pour présen-
tation en 2013 au groupe de travail du SAGE pour le GVAP 
de la Décennie de la vaccination.

Objectif stratégique 5: Les programmes de vaccination disposent 
G·XQ� DFFqV� GXUDEOH� j� XQ�ÀQDQFHPHQW� SUpYLVLEOH�� j� XQ� DSSURYL-
sionnement de qualité et à des technologies innovantes.

Le SAGE a examiné la demande d’inclure un indicateur sur le 
SUL[� GHV� YDFFLQV�PDLV� LO� D� UHFRQQX� OHV� GLIÀFXOWpV� LQKpUHQWHV� j�
son élaboration pour suivre les prix dans tous les pays à revenu 
faible ou intermédiaire. Il a recommandé qu’un rapport descrip-
tif annuel soit préparé sur les tendances des prix des vaccins 
dans les pays à revenu faible ou intermédiaire, y compris dans 
les pays se procurant eux-mêmes les vaccins, ainsi que sur les 
progrès concernant le soutien aux dispositifs d’achat.

/HV�DXWUHV�PRGLÀFDWLRQV�SURSRVpHV�RQW�pWp�DFFHSWpHV�j�OD�FRQGL-
tion que le groupe de travail du SAGE examine continuellement 
la nécessité de reformuler les indicateurs ou les dispositions 
pour la collecte et la transmission des données.

Suivi des engagements et des ressources et actualisation 
du coût et de l’analyse d’impact pour la Décennie  
de la vaccination 
Le SAGE a reconnu l’importance d’actualiser les coûts, les esti-
PDWLRQV�GH�O·LPSDFW�HW�GH�GpÀQLU�GHV�SRLQWV�GH�UpIpUHQFH��7RXWH-
fois, il a également reconnu la complexité de l’analyse et proposé 
de consulter régulièrement l’IVIR, d’autres groupes d’experts et 
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and individuals who have experience with such analysis 
be consulted on an ongoing basis.  SAGE also recog-
nized the urgency for having approximate estimates and 
recommended that the technical group provide pre-
liminary estimates for SAGE review in November 2013.

optimization of '@DLNOGHKTRÐHMÇTDMY@D type b 
(Hib) conjugate vaccine schedules 

Hib conjugate vaccines have been in use for >20 years 
with remarkable success.  By 2011, 179 (92%) of coun-
tries worldwide had introduced Hib-containing vac-
cines. However, WHO estimates that only 43% of  
infants worldwide received at least 3 doses of Hib- 
containing vaccine in 2011, given the large populations 
of children in some countries not yet using Hib vaccine 
and the lack of full implementation or coverage in  
others with routine use.  

SAGE was requested to consider the optimal Hib im-
munization schedules for children in different epide-
miological settings. SAGE discussion was informed by: 
(i) 3 systematic reviews (2 independent RCTs reviews,  
1 on case-control and cohort studies) of the effect of 
Hib-containing vaccines on the immune response and 
on various disease outcomes, (ii) a global review of the 
epidemiology of Hib disease in children, (iii) a system-
atic review of Hib vaccine herd effects and, (iv) a review 
of the long term impact of Hib vaccine in 34 countries 
which had introduced the vaccine more than 5 years 
DJR��7KH�RXWFRPHV�RI�WKHVH�UHYLHZV�ZHUH�XVHG�WR�GHÀQH�
the parameters for a model incorporating the potential 
of various immunization schedules and of improve-
ments in vaccine delivery timeliness and coverage, in 
order to assess impact on disease burden.

During the discussion, SAGE members noted that the 
evidence on the number of primary doses and the need 
for booster doses requires further evaluation before 
recommendations can be made on optimizing the cur-
rent schedule.  In particular, the experience of the 
United Kingdom, where the introduction of Hib vaccine 
into the childhood immunization programme in 1992 
led to an initial reduction in the incidence of Hib dis-
ease in all age groups followed by a subsequent resur-
gence, needs to be further evaluated. There were a num-
ber reasons that may have contributed to the Hib  
resurgence: these include waning immunity after a 
2/3/4 month priming schedule possibly exacerbated by 
the use of combination vaccines containing aP, together 
with the lack of boosting due to the herd immunity 
effect of the UK programme on Hib carriage (achieved 
as a result of high coverage and a catch-up programme 
to 4 years of age). This illustrated the complexity of the 
issues surrounding recommendations as to the optimal 
schedule for use of Hib vaccines in different epidemio-
logical settings.  

SAGE considered that the information regarding the 
interval between doses should also be re-analysed and 
that additional immunological studies should be con-
sidered. A more in-depth evaluation of duration of pro-
tection after each dose of Hib containing vaccine was 

des personnes ayant l’expérience de ce type d’analyses. Il s’est 
aussi rendu compte de l’urgence d’avoir des estimations 
approximatives et recommandé au groupe technique de lui 
fournir des estimations préliminaires pour l’examen en 
novembre 2013.  

optimisation des calendriers d’administration  
des vaccins conjugués contre '@DLNOGHKTRÐHMÇTDMY@D 
de type b (Hib) 

Les vaccins conjugués contre le Hib sont utilisés avec un succès 
remarquable depuis >20 ans. En 2011, 179 pays (92%) dans le 
monde avaient introduit des vaccins à valence Hib. Pourtant, 
l’OMS estime que seulement 43% des nourrissons dans le monde 
ont reçu au moins 3 doses d’un vaccin à valence Hib en 2011, 
compte tenu des nombreuses populations d’enfants dans certains 
pays qui n’utilisent pas encore de vaccin anti-Hib et d’une mise 
en œuvre ou d’une couverture incomplète dans d’autres où le 
vaccin est inclus dans le programme de vaccination.  

Il a été demandé au SAGE d’étudier les calendriers de vaccina-
tion optimaux contre le Hib pour les enfants dans différentes 
situations épidémiologiques. Pour ces discussions, il s’est 
appuyé sur: i) 3 examens systématiques (2 examens indépen-
dants d’essais contrôlés randomisés, 1 sur des études cas-
témoins et de cohortes) de l’effet des vaccins à valence Hib sur 
la réponse immunitaire et sur les issues des maladies, ii) un 
examen mondial de l’épidémiologie de l’infection à Hib chez 
l’enfant, iii) un examen systématique des effets de groupe de la 
vaccination contre le Hib et iv) un examen de l’impact du vaccin 
anti-Hib sur le long terme dans 34 pays l’ayant introduit il y a 
plus de 5 ans. Les résultats de ces examens ont été utilisés pour 
GpÀQLU� OHV� SDUDPqWUHV� G·XQ� PRGqOH� LQWpJUDQW� OH� SRWHQWLHO� GH�
divers calendriers de vaccination et des améliorations à appor-
WHU� GDQV� OH� UHVSHFW� GX� FDOHQGULHU� HW� GDQV� OD� FRXYHUWXUH�� DÀQ�
d’évaluer l’impact sur la charge de morbidité.

Au cours de la discussion, les membres du SAGE ont relevé que 
les données sur le nombre des premières doses et le besoin de 
doses de rappel nécessitaient une évaluation complémentaire 
avant de pouvoir faire des recommandations pour l’optimisa-
tion du calendrier actuel. L’expérience du Royaume-Uni en 
particulier, où l’introduction du vaccin anti-Hib en 1992 dans 
les programmes de vaccination des enfants a amené une dimi-
nution initiale des maladies à Hib dans tous les groupes d’âge, 
suivie d’une résurgence, doit être évaluée de manière approfon-
die. Un certain nombre de raisons pourraient avoir contribué 
à la recrudescence du Hib: un déclin de l’immunité après un 
calendrier de primovaccination à 2/3/4 mois, éventuellement 
exacerbé par l’association avec le vaccin acellulaire contre la 
coqueluche, ainsi qu’une absence de stimulation, due à l’immu-
nité de groupe obtenue par le programme au Royaume-Uni et 
à son effet sur le portage du Hib (obtenu grâce à une couverture 
élevée et à un programme de rattrapage jusqu’à l’âge de 4 ans). 
Cela illustre la complexité des questions autour des recomman-
dations sur le calendrier optimal d’administration des vaccins 
anti-Hib dans différentes situations épidémiologiques.    

Le SAGE a estimé qu’il fallait aussi analyser de nouveau les infor-
mations sur l’intervalle entre les doses et que des études immu-
nologiques supplémentaires devaient être prises en considéra-
tion. Une évaluation plus approfondie de la durée de protection 
après chaque dose de vaccin Hib est par ailleurs nécessaire. Il 
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also necessary. SAGE also recommended additional re-
view of evidence on the potential effect of Hib combina-
tion vaccines including those that include aP. 

The outcomes of the above reviews should also be used 
WR� UHÀQH� WKH� PRGHO� DVVXPSWLRQV� DQG� SDUDPHWHUV�� 
$� UHÀQHG� YHUVLRQ� VKRXOG� EH� VXEPLWWHG� RQFH� PRUH� IRU�
appraisal by Hib experts to ensure that the revised as-
sumptions and parameters have made it more realistic.

SAGE recommended that a revised summary of the evi-
dence, including a critical appraisal of the evidence with 
*5$'(�WDEOHV�DQG�MXVWLÀFDWLRQ�IRU�SURSRVHG�UHFRPPHQ-
dations, should be presented to SAGE in April 2013.

measles and rubella 

SAGE commended countries and Regions for the re-
markable progress made in reducing measles mortal-
ity globally during the last 3 decades, contributing 
VLJQLÀFDQWO\�WR�WKH��WK�0LOOHQQLXP�'HYHORSPHQW�*RDO���
This progress would not have been possible without 
country commitment and the support of many part-
ners. AMR has achieved elimination of both measles 
and rubella and the WPR is approaching interruption 
of endemic measles transmission. In addition, the 
number of countries using rubella vaccine in their 
routine childhood immunization programme has been 
steadily increasing. However, despite this progress, a 
careful assessment of the comprehensive reports pre-
sented indicates that based on current trends and pro-
gramme performance, the 2015 global targets as well 
as Regional elimination targets in EUR (2015), EMR 
(2015) and AFR (2020) will not be achieved on time. 
SAGE urged countries and partners to raise the visibil-
ity of measles and rubella elimination activities and 
to ensure that they receive adequate priority and re-
sources as a central component of the GVAP. 

In keeping with the GVAP target of measles and rubella 
elimination in at least 5 WHO Regions by 2020, SAGE 
urged SEAR to establish a measles elimination goal and 
AFR, EMR, SEAR and WPR to work towards establishing 
regional rubella elimination goals. 

SAGE endorsed the Global Measles and Rubella Strategic 
Plan for 2012–2020 and recommended full implementa-
tion of the key strategies in a manner that promotes 
country ownership, strengthens the immunization  
system, promotes equity and reinforces linkages with 
polio eradication and other programmes. SAGE noted 
that some key components of the strategic plan remain 
under-funded and urged countries and partners to work 
towards closing this funding gap.

,Q�������!���PLOOLRQ�FKLOGUHQ�GLG�QRW�UHFHLYH� WKHLU�ÀUVW�
dose of measles vaccine on time and countries with low 
routine immunization coverage continue to experience 
the highest burden of measles. SAGE noted the  
innovative use of measles supplementary immunization 

a aussi recommandé un nouvel examen des données sur les 
effets potentiels des vaccins associant le Hib, y compris avec 
ceux comportant le vaccin acellulaire contre la coqueluche.     

Les résultats des examens mentionnés ci-dessus seront utilisés 
SRXU� DIÀQHU� OHV� K\SRWKqVHV� HW� OHV� SDUDPqWUHV� GX�PRGqOH�� 8QH�
version perfectionnée sera soumise une fois de plus à des 
H[SHUWV�GX�+LE�SRXU�DSSUREDWLRQ��DÀQ�GH�V·DVVXUHU�TXH�OHV�K\SR-
thèses et paramètres révisés ont rendu le modèle plus réaliste.

Le SAGE a recommandé qu’une synthèse révisée des données lui 
soit présentée en avril 2013, avec une évaluation critique compor-
WDQW� GHV� WDEOHDX[� *5$'(� HW� OD� MXVWLÀFDWLRQ� GHV� UHFRPPDQGD-
tions proposées pour prendre en compte ce qui précède.  

rougeole et rubéole

Le SAGE a félicité les pays et les Régions pour les progrès 
remarquables accomplis à l’échelle mondiale dans la réduction 
de la mortalité due à la rougeole au cours des 3 dernières décen-
QLHV�� FH�TXL�D�DSSRUWp�XQH�FRQWULEXWLRQ�VLJQLÀFDWLYH�SRXU� O·RE-
jectif du Millénaire pour le développement no 4. Ces progrès 
n’auraient pas été possibles sans l’engagement des pays et 
l’appui de nombreux partenaires. La Région des Amériques est 
parvenue à éliminer à la fois la rougeole et la rubéole et le 
3DFLÀTXH� RFFLGHQWDO� V·DSSURFKH� GH� O·LQWHUUXSWLRQ� GH� OD� WUDQV-
mission endémique de la rougeole. De plus, le nombre de pays 
administrant aux enfants le vaccin contre la rubéole dans leurs 
programmes de vaccination systématique est en augmentation 
constante. Pourtant, malgré ces progrès, une évaluation 
soigneuse des rapports complets qui ont été présentés indique 
que, sur la base des tendances actuelles et des performances 
des programmes, les cibles mondiales d’ici 2015, de même que 
les cibles régionales pour l’élimination dans les Régions de 
l’Europe (2015), de la Méditerranée orientale (2015) et de 
l’Afrique (2020) ne seront pas atteintes à temps. Le SAGE prie 
instamment les pays et les partenaires d’accroître la visibilité 
des activités d’élimination de la rougeole et de la rubéole et de 
YHLOOHU� j� FH� TX·HOOHV� EpQpÀFLHQW� G·XQH� SULRULWp� HW� GH� UHVVRXUFHV�
VXIÀVDQWHV�� HQ� WDQW�TX·pOpPHQW� FHQWUDO�GX�*9$3��

Conformément à la cible du GVAP d’éliminer la rougeole et la 
rubéole dans 5 Régions de l’OMS au moins d’ici à 2020, le SAGE 
D�GHPDQGp�LQVWDPPHQW�j�O·$VLH�GX�6XG�(VW�GH�À[HU�XQ�EXW�SRXU�
l’élimination de la rougeole et aux Régions de l’Afrique, de la 
0pGLWHUUDQpH� RULHQWDOH�� GH� O·$VLH� GX� 6XG�(VW� HW� GX� 3DFLÀTXH�
occidental de travailler à l’établissement de buts régionaux pour 
l’élimination de la rubéole.    

Le SAGE a approuvé le Plan stratégique mondial contre la 
rougeole et la rubéole pour 2012-2020 et a recommandé  
la pleine mise en œuvre des stratégies essentielles d’une manière 
qui favorise une appropriation par les pays, renforce les 
systèmes de vaccination, développe l’équité et consolide  
les liens avec l’éradication de la poliomyélite et d’autres 
programmes. Il a relevé que certains éléments clefs du Plan 
VWUDWpJLTXH�PDQTXHQW�HQFRUH�GHV�ÀQDQFHPHQWV�QpFHVVDLUHV�HW�LO�
a demandé instamment aux pays et aux partenaires de travail-
OHU�SRXU� FRPEOHU� FH�GpÀFLW�

En 2011, >20 millions d’enfants n’ont pas eu à temps leur 
première dose de vaccin antirougeoleux et les pays ayant une 
faible couverture de la vaccination systématique continuent de 
connaître la charge la plus lourde pour cette maladie. Le SAGE 
a noté le recours innovant à des activités de vaccination supplé-
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activities to improve routine immunization service  
delivery and recommended that countries and partners 
VKRXOG� SODQ� DQG� LPSOHPHQW� VSHFLÀF� VWUDWHJLHV� WR�
strengthen routine immunization systems as part of 
measles and rubella control and elimination activities.  

Despite increases in MCV1 coverage and the introduc-
tion of MCV2 as part of routine immunization pro-
grammes, large outbreaks have occurred in a number 
of countries in Europe, Africa and Asia over the past 
24 months. SAGE noted the changing epidemiology of 
measles, with a shift in age distribution of cases towards 
older age groups, which is consistent with a programme 
that primarily targets young children. SAGE urged coun-
tries to conduct in-depth investigations of their out-
breaks to determine the underlying reasons and the role 
of these older age groups in sustaining transmission, 
and to develop approaches to target these older age 
groups as appropriate. In considering age groups for 
measles vaccination, rubella susceptibility in older age 
groups also needs to be addressed.

SAGE noted the gaps in the immunization coverage and 
surveillance data needed to guide the programme.  
Regions and countries are urged to strengthen report-
ing of district-level vaccination coverage, strengthen an 
integrated measles and rubella case-based, laboratory-
supported surveillance of fever and rash illness, and 
introduce surveillance of congenital rubella syndrome.

Closer linkages between measles and rubella pro-
gramme activities and the GPEI has well-recognized 
EHQHÀWV�� $V� *3(,� HODERUDWHV� LWV� OHJDF\� SODQQLQJ� DV� D�
component of its endgame strategic plan, SAGE recom-
mended that countries and global immunization part-
ners assess the potential synergies and take active steps, 
where appropriate, to adapt and apply the polio infra-
structure and lessons learnt to support achievement of 
measles and rubella elimination targets and strengthen-
ing of routine immunization programmes.

SAGE welcomed recent GAVI investments in measles 
DQG� UXEHOOD� FRQWURO� ZKLFK� SURYLGH� VLJQLÀFDQW� DGGL-
tional resources for increasing routine coverage, mea-
sles-rubella and measles supplementary immunization 
activities, and timely outbreak response vaccination. 
SAGE recommends that countries seize this unique  
opportunity and commit additional national resources 
to ensure that programme planning and implementa-
tion is of the highest quality. Each campaign should 
follow established “best practices” and be independently 
evaluated to ensure homogeneous vaccination coverage 
of >95%.

SAGE endorsed the working group’s plan that includes: 
UHÀQLQJ� LPPXQL]DWLRQ�VWUDWHJLHV� WR�DGGUHVV� WKH�FKDQJ-
ing epidemiology of measles and rubella; strategies to 
strengthen surveillance and monitoring, including the 
GHÀQLWLRQ� RI� DQ� DSSURSULDWH� LQGLFDWRU� RI� GLVWULFW�OHYHO�
coverage; and development of a prioritized list of re-
search topics.  

PHQWDLUHV�FRQWUH�OD�URXJHROH��DÀQ�G·DPpOLRUHU�OD�SUHVWDWLRQ�GHV�
services de vaccination systématique et a recommandé aux pays 
HW�DX[�SDUWHQDLUHV�GH�SODQLÀHU�HW�GH�PHWWUH�HQ�±XYUH�GHV�VWUD-
WpJLHV� VSpFLÀTXHV� SRXU� UHQIRUFHU� OHV� V\VWqPHV� GH� YDFFLQDWLRQ�
systématique dans le cadre des activités pour combattre et 
éliminer la rougeole et la rubéole.    

Malgré des augmentations de la couverture du MCV1 et l’intro-
duction du MCV2 dans les programmes de vaccination systé-
PDWLTXH��GH�JUDQGHV�ÁDPEpHV�VH�VRQW�SURGXLWHV�GDQV�XQ�FHUWDLQ�
nombre de pays d’Europe, d’Afrique et d’Asie au cours des 
24 derniers mois. Le SAGE a noté le changement de l’épidémio-
logie de la rougeole, avec une répartition des cas passant vers 
des tranches d’âge plus élevées, ce qui correspond à un 
programme ciblant principalement les jeunes enfants. Il a prié 
instamment les pays de mener des investigations approfondies 
VXU�OHXUV�ÁDPEpHV��DÀQ�GH�GpWHUPLQHU�OHV�UDLVRQV�VRXV�MDFHQWHV�
et le rôle de ces groupes d’âge plus élevés dans le maintien de 
la transmission, et d’élaborer des approches pour les cibler 
comme il convient. En étudiant les groupes d’âge pour la vacci-
nation antirougeoleuse, il faudrait aussi s’occuper de la sensi-
bilité à la rubéole dans les tranches d’âge supérieures. 

Le SAGE a noté les lacunes dans la couverture de la vaccination 
et les données de la surveillance nécessaires pour guider le 
programme. Il prie instamment les Régions et les pays de renfor-
FHU� OD� QRWLÀFDWLRQ� GH� OD� FRXYHUWXUH� YDFFLQDOH� DX� QLYHDX� GHV�
districts, la surveillance intégrée des cas de rougeole et de la 
UXEpROH� VXU� OD� EDVH� G·XQH� VXUYHLOODQFH� GHV� V\QGURPHV� GH� ÀqYUH�
et d’éruption cutanée, en s’appuyant sur les laboratoires, et d’in-
troduire la surveillance du syndrome de rubéole congénitale.  

Le renforcement des liens entre les activités des programmes 
s’occupant de la rougeole et de la rubéole et l’IMEP a des avan-
WDJHV� UHFRQQXV�� $ORUV� TXH� O·,0(3� pODERUH� OD� SODQLÀFDWLRQ� GH�
l’héritage qu’elle laissera en tant qu’élément de son plan stra-
WpJLTXH�SRXU� O·DVVDXW�ÀQDO�� OH�6$*(�D�UHFRPPDQGp�DX[�SD\V�HW�
aux partenaires mondiaux de la vaccination d’évaluer les syner-
gies potentielles et de prendre activement des mesures, suivant 
le cas, pour adapter et appliquer les infrastructures de la polio-
myélite et les enseignements pour aider à atteindre les cibles 
d’élimination de la rougeole et de la rubéole et renforcer les 
programmes de vaccination systématique.  

Le SAGE s’est félicité des investissements récents de l’Alliance 
GAVI dans la lutte contre la rougeole et la rubéole, qui apportent 
des ressources supplémentaires conséquentes pour améliorer la 
couverture de la vaccination systématique, les activités de vacci-
nation supplémentaires contre la rougeole, seule ou en associa-
tion avec la rubéole, et les campagnes de vaccination en temps 
XWLOH� SRXU� ULSRVWHU� DX[� ÁDPEpHV�� ,O� UHFRPPDQGH� DX[� SD\V� GH�
saisir cette occasion unique et d’engager des ressources natio-
QDOHV� VXSSOpPHQWDLUHV� SRXU� JDUDQWLU� XQH� SODQLÀFDWLRQ� HW� XQH�
mise en œuvre du programme de la meilleure qualité possible. 
Chaque campagne doit suivre les «meilleures pratiques» établies 
et être évaluée de manière indépendante pour garantir une 
couverture vaccinale homogène >95%.

Le SAGE a approuvé le plan du groupe de travail comportant 
le perfectionnement des stratégies de vaccination pour tenir 
compte de l’évolution de l’épidémiologie de la rougeole et de 
la rubéole, des stratégies pour renforcer la surveillance et le 
VXLYL��DYHF�OD�GpÀQLWLRQ�G·XQ�LQGLFDWHXU�DGDSWp�GH�OD�FRXYHUWXUH�
au niveau des districts, et l’élaboration d’une liste de priorités 
sur les sujets de recherche.    
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SAGE reviewed and endorsed the draft framework for 
YHULÀFDWLRQ� RI� PHDVOHV� DQG� UXEHOOD� HOLPLQDWLRQ� DQG� 
encourages regions and countries, as they approach 
elimination, to adopt this approach. The framework 
should be evaluated and adjusted over time, based on 
country experience.   

SAGE was concerned by the challenges and high costs 
resulting from the continuous importation of measles 
into countries which have achieved elimination, and 
suggested that the possibility that international travel 
regulations could potentially reduce the likelihood of 
measles importation be explored.

SAGE welcomed the report from the measles aerosol 
project. This project, led by WHO, aims to achieve li-
censing of at least one method for respiratory delivery 
of a currently licensed measles vaccine. SAGE was pre-
sented with data from clinical studies, especially on a 
Phase II/III trial in India. The results from the pivotal 
non-inferiority immunogenicity trial showed that the 
per-protocol seropositivity in the aerosol arm was 
85.4% (95% CI: 82.5%, 87.9%) as compared to 94.6% 
(95% CI: 92.7%, 96.1%) in the subcutaneous arm, with 
the difference in seropositivity being -9.2% (95%  
CI: -12.2%, -6.3%). This difference and the upper limit 
RI� WKH� FRQÀGHQFH� LQWHUYDO� ZHUH� ERWK� JUHDWHU� WKDQ� WKH�
QRQ�LQIHULRULW\� PDUJLQ� RI� ��� GHÀQHG� LQ� WKH� VWXG\� 
protocol. SAGE members concluded that the tested 
aerosol vaccine may not be suitable for primary  
vaccination of infants against measles.

1HYHUWKHOHVV��6$*(�UHFRJQL]HG�WKH�SRWHQWLDO�EHQHÀWV�RI�
a measles aerosol vaccine because it could be used by 
non-health-care workers in low-resource settings in the 
context of outbreaks, acute emergencies and outreach. 
It advised that the development of a combined measles-
rubella aerosol vaccine should be pursued, including 
GHPRQVWUDWLRQ�VWXGLHV�RI�ÀHOG�DFFHSWDELOLW\�DQG�SRWHQ-
tial to contribute to increasing coverage in resource-
limited settings, expansion of safety data, additional 
studies to adjust the dose delivered, and cost-effective-
ness. SAGE also noted the potential usefulness of the 
aerosol route for administration of other vaccines.

Vaccination in humanitarian emergencies 
In April 2012, SAGE was presented with a draft frame-
work on the use of vaccination during humanitarian 
emergencies.  Although the framework could not be 
pilot tested during real emergencies, as requested by 
6$*(� LQ� $SULO�� D� ÀHOG� H[HUFLVH� ZDV� FDUULHG� RXW� LQ� WKH�
Horn of Africa. The draft framework was applied to a 
situation in South Sudan to decide on the appropriate 
use of PCV and Hib vaccines among displaced popula-
tions. Active feedback was solicited and received from 
NH\�VWDNHKROGHUV�� �$�SURSRVHG�ÀQDO�GUDIW�RI� WKH� IUDPH-
work incorporating all feedback received was presented 
to SAGE for approval. It was noted that this framework 
VKRXOG� QRW� RYHUULGH� RWKHU� JXLGHOLQHV� IRU� VSHFLÀF� 
vaccine-preventable diseases (VPDs), though in most 
cases (e.g. measles) the framework is compatible and  
complementary.

,O�D�H[DPLQp�HW�DSSURXYp�OH�SURMHW�GH�FDGUH�SRXU�OD�YpULÀFDWLRQ�
de l’élimination de la rougeole et de la rubéole et encourage les 
Régions et les pays, en vue de l’élimination, à adopter cette 
approche. Le cadre sera évalué et ajusté en temps utile sur la 
base de l’expérience des pays.     

/H�6$*(�HVW�LQTXLHW�GHV�GLIÀFXOWpV�HW�GHV�FR�WV�pOHYpV�UpVXOWDQW�
de l’importation continue de la rougeole dans les pays qui ont 
atteint l’élimination et il a proposé d’examiner la possibilité 
qu’un règlement applicable aux voyages internationaux puisse 
réduire la probabilité d’importation de cette maladie.

Le SAGE a salué le rapport du projet de vaccination antirou-
geoleuse par aérosol. Celui-ci, dirigé par l’OMS, vise à homolo-
guer au moins une méthode d’administration par voie respira-
toire d’un vaccin antirougeoleux actuellement homologué. Il a 
pris connaissance des données d’études cliniques, notamment 
d’un essai en Phase II/III en Inde. Les résultats de l’essai pivot 
de non-infériorité de l’immunogénicité a montré que la séro-
positivité dans le groupe de l’aérosol était de 85,4% (IC à 95%: 
82,5%–87,9%) contre 94,6% (IC à 95%: 92,7%–96,1%) dans le 
groupe de l’administration sous-cutanée, la différence de séro-
positivité s’établissant à -9,2% (IC à 95%: -12,2%, -6,3%). Cette 
GLIIpUHQFH� HW� OD� OLPLWH� VXSpULHXUH� GH� O·LQWHUYDOOH� GH� FRQÀDQFH�
GpSDVVHQW�WRXWHV�GHX[�OD�PDUJH�GH�QRQ�LQIpULRULWp�GH����GpÀQLH�
dans le protocole de l’étude. Les membres du SAGE ont conclu 
que l’aérosol testé ne convenait sans doute pas pour la primo-
vaccination des nourrissons contre la rougeole.  

Néanmoins, le SAGE a reconnu les avantages potentiels d’un 
vaccin antirougeoleux en aérosol car, en situation de ressources 
OLPLWpHV� HW� GDQV� OH� FDGUH� GHV� ÁDPEpHV�� GHV� VLWXDWLRQV� G·XUJHQFH�
et des services de proximité, il peut être utilisé par des personnes 
qui ne sont pas des agents de santé. Il conseille de poursuivre le 
développement d’un vaccin en aérosol associant la rougeole et 
la rubéole, avec des études démontrant l’acceptabilité sur  
le terrain et la contribution potentielle à l’accroissement de la 
couverture en situation de ressources limitées, des études pour 
étendre les données sur l’innocuité, des études complémentaires 
pour ajuster la dose administrée et d’autres sur le rapport coût-
HIÀFDFLWp��/H�6$*(�D�DXVVL�UHOHYp�O·XWLOLWp�SRWHQWLHOOH�GHV�DpURVROV�
comme voie d’administration pour d’autres vaccins.

Vaccination dans les situations d’urgence humanitaire 
En avril 2012, un projet de cadre sur l’utilisation des vaccina-
tions dans les situations d’urgence humanitaire a été présenté 
au SAGE. Bien que le cadre n’ait pas pu faire l’objet d’essais 
pilotes en situation d’urgence réelle, comme le SAGE l’avait 
demandé en avril, un exercice sur le terrain a eu lieu dans la 
Corne de l’Afrique. Le projet de cadre a été appliqué dans une 
situation au Soudan du Sud pour décider de l’utilisation appro-
priée du VCP et du vaccin anti-Hib dans les populations dépla-
cées. Les principales parties prenantes ont été priées de faire 
activement des observations et ont donné leur avis. Une propo-
VLWLRQ�GH�SURMHW�GpÀQLWLI�GH�FDGUH�� LQWpJUDQW�WRXWHV� OHV�REVHUYD-
tions reçues, a été présentée au SAGE pour approbation. Il a été 
noté que ce cadre ne devait pas l’emporter sur d’autres lignes 
directrices pour certaines maladies à prévention vaccinale 
(mPV) bien que, dans la plupart des cas (rougeole par exemple), 
il soit compatible et complémentaire. 
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The framework comprises 3 steps which should be ap-
plied iteratively as the humanitarian emergency evolves: 
(i) an assessment of the epidemiological risk posed by 
each VPD; (ii) for those VPDs with a high-risk burden, 
consideration of the vaccine properties and a context-
VSHFLÀF� DQDO\VLV� RI� ORJLVWLFV� IRU� D�PDVV� FDPSDLJQ�� DQG�
(iii) for vaccines judged to be suitable for intervention, 
prioritization in relation to other urgent public health 
actions and in light of contextual factors such as  
political realities, security issues, as well as available 
KXPDQ�DQG�ÀQDQFLDO� UHVRXUFHV��

The revised framework is provided for expert analysts 
at the coordination/policy level rather than front line 
health-care workers.  It is intended to guide decision-
making processes to ensure the most effective use of 
vaccines in emergency settings. SAGE proposed that the 
current approach covering only acute emergencies 
could be extended to more chronic emergency situa-
tions where normal services have not resumed after the 
acute emergency is over and there may be opportunities 
for other vaccine interventions, such as to non- 
immunized populations, or where polio eradication is a 
priority.  

SAGE endorsed the revised framework as a major step 
IRUZDUG� DQG� FRQVLGHUV� WKDW� LW� ÀOOV� DQ� H[LVWLQJ� JDS� EXW�
acknowledged that the framework focuses on vaccina-
tion which is only one priority consideration in hu-
PDQLWDULDQ� HPHUJHQFLHV�� 6$*(� VWURQJO\� DIÀUPHG� WKH�
potential utility of this framework and recommended 
SLORW� WHVWLQJ� LQ� WKH�ÀHOG��7KH�ZRUNLQJ�JURXS�ZDV�DVNHG�
to adapt the document and proceed with further pilot 
WHVWV�EHIRUH�ÀQDOL]DWLRQ��

$GPLQLVWUDWLYH� DQG�ÀQDQFLDO� LVVXHV� RIWHQ� SUHVHQW� GLIÀ-
culties for vaccination delivery in humanitarian emer-
JHQFLHV�� 3URFXUHPHQW�� DV� VSHFLÀHG� LQ� WKH� GRFXPHQW�� LV�
OLPLWHG� WR� SUHTXDOLÀHG� YDFFLQHV� DQG� LW� ZDV� VXJJHVWHG�
that the use of vaccines in humanitarian emergencies 
VKRXOG� QRW� EH� UHVWULFWHG� WR� VXFK� SUHTXDOLÀHG� YDFFLQHV��
7KLV� VKRXOG� EH� IXUWKHU� UHÁHFWHG� LQ� WKH� IUDPHZRUN� WR�
assist with procurement and development of fast-track 
registration processes for donated vaccines and the po-
tential off-label use of vaccines. SAGE noted that a cross 
reference to other WHO guidelines for emergencies in-
cluding the use of other interventions, and for the use 
of vaccine donations, would be useful.   High level mes-
sages about other priority interventions should be  
emphasized. 

SAGE noted that the list of VPDs to be considered as 
part of the framework should be extended to include 
rabies, and that the current categorization of vaccines 
should be changed to focus on the mode of transmis-
sion of the pathogen. SAGE also requested that the 
document give consideration to herd immunity, and 
that the list of risk factors of the epidemiological risk 
assessment as noted in step (i) be extended to consider 
chronic diseases as a general risk factor for VPDs. The 
NH\�HWKLFDO�FRQVLGHUDWLRQ�RI�QRQ�PDOHÀFHQFH�VKRXOG�EH�
FODULÀHG� DV� UHIHUULQJ� WR� ULVN�EHQHÀW� LQ� WKHVH� VHWWLQJV��
SAGE noted that ethical issues were embedded in the 
framework, but agreed that an extended explanation of 

Le cadre comporte 3 étapes à appliquer successivement à 
mesure que la situation humanitaire évolue: i) évaluer le risque 
épidémiologique posé par chaque mPV; ii) pour celles ayant 
une forte charge de morbidité, étudier les propriétés du vaccin 
HW� IDLUH� XQH� DQDO\VH� VSpFLÀTXH� GX� FRQWH[WH� SRXU� FH� TXL� HVW� GH�
la logistique en vue d’une campagne de masse; iii) pour les 
vaccins jugés souhaitables pour une intervention, établir la 
priorité par rapport à d’autres mesures urgentes de santé 
publique et en tenant compte de facteurs contextuels comme 
les réalités politiques, les problèmes de sécurité, ainsi que les 
UHVVRXUFHV�ÀQDQFLqUHV� HW�KXPDLQHV�GLVSRQLEOHV�� � �

Le cadre révisé est destiné à des analystes experts au niveau de 
la coordination/de la politique, plutôt qu’aux agents de santé 
en première ligne. Il doit guider le processus de prise de déci-
VLRQ� SRXU� JDUDQWLU� O·XWLOLVDWLRQ� OD� SOXV� HIÀFDFH� SRVVLEOH� GHV�
vaccins dans les situations d’urgence. Le SAGE a proposé 
d’étendre l’approche actuelle, qui ne couvre que les urgences 
aiguës, pour englober les situations d’urgence plus chroniques 
où les services normaux n’ont pas repris leurs activités après 
la situation aiguë et où il pourrait y avoir des possibilités pour 
d’autres interventions vaccinales, pour des populations non 
vaccinées par exemple ou lorsque l’éradication de la poliomyé-
lite est une priorité.  

Le SAGE a approuvé le cadre révisé en tant qu’étape majeur 
du progrès et considère qu’il comble une lacune, tout en recon-
naissant qu’il est centré sur la vaccination, alors qu’elle n’est 
qu’une des priorités à prendre en considération en situation 
G·XUJHQFH� KXPDQLWDLUH�� ,O� D� IRUWHPHQW� DIÀUPp� O·XWLOLWp� SRWHQ-
tielle de ce cadre et recommandé de faire des essais pilotes 
sur le terrain. Il a demandé au groupe de travail d’adapter le 
document et de procéder à d’autres essais pilotes avant la 
ÀQDOLVDWLRQ��

/HV� TXHVWLRQV� DGPLQLVWUDWLYHV� HW� ÀQDQFLqUHV� VRQW� VRXYHQW� GHV�
VRXUFHV�GH�GLIÀFXOWpV�SRXU�OD�GpOLYUDQFH�GH�OD�YDFFLQDWLRQ�GDQV�
les situations d’urgence humanitaire. Comme le précise le docu-
ment, les achats sont limités aux vaccins présélectionnés et il 
a été proposé de ne pas se restreindre à ces produits dans de 
telles situations. Ce point devrait davantage ressortir dans le 
cadre pour faciliter les achats et mettre au point des procédures 
accélérées pour l’homologation des vaccins qui ont été donnés 
HW� SRXU� GHV� XWLOLVDWLRQV� KRUV� VSpFLÀFDWLRQV�� /H� 6$*(� D� QRWp�
qu’une référence croisée à d’autres lignes directrices de l’OMS 
pour les situations d’urgence, y compris le recours à d’autres 
interventions, et à l’utilisation des dons de vaccins serait utile. 
Il faudrait insister sur les messages à haut niveau sur d’autres 
interventions prioritaires. 

Le SAGE a noté que la liste des mPV à envisager dans le cadre 
devrait être étendue pour y inclure la rage et que la catégori-
sation actuelle des vaccins devrait être changée pour être 
centrée sur le mode de transmission de l’agent pathogène. Il a 
également demandé que le document prenne en considération 
l’immunité de groupe et que la liste des facteurs de risque pour 
l’évaluation du risque épidémiologique, comme il est noté dans 
O·pWDSH�L��VRLW�pWHQGXH��DÀQ�G·HQYLVDJHU�OHV�PDODGLHV�FKURQLTXHV�
en tant que facteur de risque général pour les mPV. La consi-
dération éthique essentielle de ne pas nuire doit être éclaircie 
en relation avec le rapport risques-avantages dans ces situa-
tions. Le SAGE a noté que les questions d’éthique étaient inté-
grées dans le cadre, mais il a convenu qu’il fallait inclure une 
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ethical principles and ethical guidance for informed 
consent should be included.  

Consideration was given to the potential inclusion of 
case studies in the documents but this was debated, as 
disasters are very diverse. It was left to the working 
group to decide whether these should be included.

New vaccine introduction in middle-income 
countries (miCs): current initiatives to address 
ÆM@MBH@KÐBG@KKDMFDRÐ
In 20087 and 20108 the SAGE made a number of recom-
mendations to WHO regarding assessing and addressing 
the challenges faced by middle-income countries (MICs) 
in immunization, particularly in the introduction of new 
vaccines.

SAGE was presented with a draft paper entitled “Global 
Support for New Vaccine Implementation in Middle- 
Income Countries”. The information provided in the 
paper was complemented by presentations from WHO, 
the former Yugoslav Republic of Macedonia, and  
UNICEF.

SAGE noted that the MICs have a combined population 
of 5 billion and an annual birth cohort of 96 million 
and are home to nearly 75% of the world’s poorest 
populations. Providing support to MICs for immuniza-
tion programmes and new vaccine introduction is crit-
ically important for equity, both between and within 
countries.  

Since 2000, 40 of the 111 MICs have received support 
from the GAVI Alliance, 3 countries have graduated 
from support, and a further 16 will graduate in 2015–
������6$*(�QRWHG�WKDW�VLJQLÀFDQW�KHDOWK�JDLQV�KDYH�EHHQ�
made by those countries eligible for GAVI support, gains 
not apparent in countries which have not had access to 
either GAVI funding or to technical assistance from 
partners. Those MICs graduating from GAVI support 
will require assistance from development partners in 
the transition from that support. SAGE noted that some 
of the MICs are struggling to introduce new vaccines, 
in part due to an inability to access pricing appropriate 
to the country’s economic status. As an example, a dose 
of HPV vaccine was reported to cost 4 times less in  
one Western industrialized European country than  
in one Eastern European developing country. 

SAGE noted that the constraints for non-GAVI eligible 
MICs to introduce new vaccines extend beyond pricing 
and procurement, and include equity, sustainability, 
regulation, capacity building and partner support. The 
focus of development partners on a restricted group of 
countries and subsequent concentration of technical 
support and capacity building in these areas has limited 
the support available for other countries. MICs in the 
EUR also report a lack of capacity to address negative 
attitudes towards new vaccines among parents and 
medical workers.

7 See No 22, 2008, pp. 193–208.

8 See No 1-2, 2011, pp. 1–16.

explication plus complète des principes et des orientations de 
l’éthique pour le consentement éclairé.  

L’inclusion potentielle d’études de cas dans les documents a été 
envisagée, mais elle a prêté à débat, les catastrophes étant de 
nature très diverse. Il revient au groupe de travail de décider 
s’il faut en inclure ou pas.

introduction de nouveaux vaccins dans les pays  
à revenu intermédiaire (Pri): initiatives actuelles  
ONTQÐQDL°CHDQÐ@TWÐCHEÆBTKS°RÐÆM@MBH¯QDRÐ
En 20087 et en 2010,8 le SAGE a fait un certain nombre de recom-
PDQGDWLRQV� j� O·206� FRQFHUQDQW� O·pYDOXDWLRQ� GHV� GLIÀFXOWpV�
rencontrées par les pays à revenus intermédiaire (PRI) pour la 
vaccination, notamment pour l’introduction de nouveaux 
vaccins, et les solutions à y apporter.  

Le SAGE a pris connaissance d’un projet de document intitulé 
«Global Support for New Vaccine Implementation in Middle-
Income Countries» (Appui mondial pour la mise en œuvre des 
nouveaux vaccins dans les pays à revenu intermédiaire). Les 
informations présentées dans ce document ont été complétées 
par des présentations de l’OMS, de l’ex-République yougoslave 
de Macédoine et de l’UNICEF.

Le SAGE a relevé qu’ensemble, les PRI ont une population de  
5 milliards d’habitants, une cohorte annuelle de 96 millions  
de naissances et qu’ils concentrent près de 75% des populations 
les plus pauvres du monde. Du point de vue de l’équité, à l’in-
térieur des pays comme entre eux, il est d’une importance 
cruciale d’apporter aux PRI un appui pour les programmes de 
vaccination et l’introduction de nouveaux vaccins.

Depuis 2000, 40 des 111 PRI ont reçu une aide de l’Alliance 
GAVI, 3 se sont affranchis de l’aide et 16 autres parviendront à 
ce stade en 2015-2016. Le SAGE a relevé les progrès sanitaires 
importants accomplis par les pays remplissant les conditions 
pour une aide de la GAVI, mais qui n’ont pas été constatés dans 
OHV�SD\V�Q·D\DQW�SDV�DFFqV�DX�ÀQDQFHPHQW�GH� OD�*$9,�RX�j�XQH�
assistance technique de la part de partenaires. Ces PRI qui 
s’affranchissent de l’aide de la GAVI auront néanmoins besoin 
de l’assistance de partenaires du développement pendant une 
phase de transition. Le SAGE a noté que certains PRI luttent 
pour introduire de nouveaux vaccins, en partie à cause de leur 
incapacité à accéder à des tarifs convenables pour leur situation 
économique. Par exemple, on a signalé qu’une dose de vaccin 
anti-HPV avait coûté 4 fois moins cher dans un pays industria-
lisé d’Europe de l’Ouest que dans un pays en développement 
d’Europe de l’Est.   

Le SAGE a relevé que les problèmes d’introduction de nouveaux 
vaccins pour les PRI ne remplissant pas les conditions de la GAVI 
vont au-delà du prix et de l’achat et portent aussi sur l’équité, la 
pérennité, la réglementation, le renforcement des capacités et l’ap-
pui de partenaires. L’accent mis par les partenaires du développe-
ment sur un groupe restreint de pays et la concentration de l’aide 
technique et du renforcement des capacités dans ces zones qui en 
a découlé ont limité l’aide disponible pour d’autres pays. Les PRI 
dans la Région européenne signalent aussi un manque de capaci-
tés pour combattre les attitudes négatives envers les nouveaux 
vaccins de la part des parents et des professions médicales.

7 Voir No 22, 2008, pp. 193-208.

8 Voir No 1-2, 2011, pp. 1-16.
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6SHFLÀF�SURMHFWV�VXFK�DV�WKH�9DFFLQH�3URGXFW�3ULFH�DQG�
Procurement Project (V3P), EMR pooled vaccine pro-
curement efforts, activities within the Pan American 
Health Organization (PAHO)  revolving fund, and the 
UNICEF MIC strategy (including pooling demand from 
0,&V�DQG�GHÀQLQJ�FHLOLQJ�SULFHV��DUH�RQJRLQJ�RU�XQGHU�
development.  SAGE acknowledged their importance 
and potential as they represent bold steps in moving 
forward. 

In complement to the efforts made by AMRO/PAHO and 
UNICEF on vaccine price transparency, SAGE consid-
ered that the V3P project would allow for improved 
availability of reliable information on vaccine products, 
prices and procurement to be used for countries’ deci-
sion-making. To optimize the outcomes from these  
SURMHFWV�� 6$*(� QRWHG� WKH� QHHG� IRU� VLJQLÀFDQW� FRXQWU\�
capacity building.

SAGE appreciated the efforts made by WHO, UNICEF 
and GAVI and other partners to extend discussions 
about vaccine supply and pricing to MICs where  
appropriate, and the adaptation of some activities to 
VXLW�0,&�VSHFLÀF�QHHGV��+RZHYHU��6$*(�QRWHG�ZLWK�FRQ-
cern that these efforts are fragmented and are failing 
to optimize synergies in the work being undertaken by 
each agency. 

The proposed coordination policy and strategy outlined 
in the GVAP paper included options for how to optimize 
outcomes by seeking an enabling environment through 
capacity building, technical assistance, and system 
VWUHQJWKHQLQJ��DV�RSSRVHG�WR�GLUHFW�ÀQDQFLDO�DVVLVWDQFH�
or charity. SAGE noted that if partners worked together 
it would be possible to build on existing efforts and 
capacities, and use the comparative advantage of each 
partner to create new synergies. SAGE recommended, 
as a priority, the creation of a task force convened by 
WHO as a mechanism for inclusive stakeholder engage-
ment and forum for harmonization and implementation 
of projects and activities.

SAGE recommended continued efforts towards improv-
ing the transparency of vaccine pricing. Actions should 
also include ensuring that manufacturing capacity is 
VXIÀFLHQW� WR�PHHW� WKH� LQFUHDVLQJ�QHHGV�RI�0,&V�� �

SAGE noted that with a modest investment technical 
DVVLVWDQFH� DQG� FDSDFLW\� EXLOGLQJ� FRXOG� EH� VLJQLÀFDQWO\�
strengthened. 

SAGE noted that the lack of access to life-saving vac-
FLQHV� LQ�0,&V�KDV�QRW�VLJQLÀFDQWO\� LPSURYHG�VLQFH� WKLV�
ZDV� ÀUVW� UDLVHG� LQ� ����� DQG� WKDW� UDSLG� DFWLRQ� LV� QRZ�
required. SAGE requested that this issue and achieve-
ments be revisited in a subsequent meeting. !

'HV�SURMHWV�VSpFLÀTXHV��FRPPH�OH�3URMHW�VXU�OH�SUL[�HW�OHV�DFKDWV�
de produits vaccinaux (Vaccine Product Price and Procurement 
Project – V3P), les efforts de groupements d’achats dans la 
Région de la Méditerranée orientale, les activités dans le cadre 
du fonds auto-renouvelable de l’Organisation panaméricaine de 
la Santé (OPS), et la stratégie de l’UNICEF pour les PRI (compre-
QDQW�XQ�JURXSHPHQW�GHV�GHPDQGHV�GHV�35,�HW� OD�GpÀQLWLRQ�GH�
prix plafonds) sont en cours ou en voie de mise au point. Le 
SAGE a reconnu leur importance et leur potentiel, car ils repré-
sentent des étapes hardies pour progresser. 

En complément des efforts faits par le Bureau régional de l’OMS 
pour la Région africaine/OPS et l’UNICEF sur la transparence 
des prix des vaccins, le SAGE a considéré que le projet V3P 
allait permettre d’améliorer, pour la prise de décisions par les 
SD\V�� OD� GLVSRQLELOLWp� GHV� LQIRUPDWLRQV� ÀDEOHV� VXU� OHV� SURGXLWV�
vaccinaux, les prix et les achats. Pour optimiser les résultats de 
ces projets, le SAGE a noté le besoin d’un renforcement impor-
tant des capacités dans les pays.  

Le SAGE a apprécié les efforts faits par l’OMS, l’UNICEF,  
l’Alliance GAVI et d’autres partenaires pour étendre les discus-
sions sur l’approvisionnement en vaccins et les prix pour les 
PRI suivant le cas, ainsi que l’adaptation de certaines activités 
SRXU� VDWLVIDLUH� OHV� EHVRLQV� VSpFLÀTXHV� GH� FHV� SD\V�� ,O� D� HQ�
revanche relevé avec inquiétude que ces efforts sont fragmentés 
et n’arrivent pas à optimiser les synergies dans l’action entre-
prise par chaque institution. 

La politique de coordination proposée et la stratégie décrite dans 
le document du GVAP comportent des options sur la manière 
d’optimiser les résultats en cherchant à établir un environnement 
favorable au moyen du développement des capacités, de l’assis-
tance technique et du renforcement du système, par opposition 
j� O·DLGH�ÀQDQFLqUH�GLUHFWH�HW�j� OD�FKDULWp��/H�6$*(�D�QRWp�TXH��VL�
les partenaires travaillaient ensemble, il serait possible de tirer 
parti des efforts et moyens existants et d’utiliser l’avantage 
comparatif de chaque partenaire pour créer de nouvelles syner-
gies. Il a recommandé comme une priorité la création d’un 
groupe spécial, réuni par l’OMS en tant que dispositif pour l’en-
gagement inclusif des parties prenantes et forum pour l’harmo-
nisation et la mise en œuvre des projets et activités.

Le SAGE a recommandé de poursuivre les efforts pour amélio-
UHU�OD�WUDQVSDUHQFH�GH�OD�À[DWLRQ�GHV�SUL[�GHV�YDFFLQV��,O�IDXGUDLW�
également prendre des mesures garantissant des capacités de 
IDEULFDWLRQ�VXIÀVDQWHV�SRXU�UpSRQGUH�DX[�EHVRLQV�FURLVVDQWV�GHV�
PRI.  

Le SAGE a relevé qu’avec un investissement modeste, on pouvait 
renforcer sensiblement l’assistance technique et le développe-
ment des capacités.   

Il n’a pas constaté d’amélioration sensible au niveau du manque 
d’accès aux vaccins indispensables pour sauver des vies dans 
les PRI, depuis que ce problème a été soulevé pour la première 
fois en 2008, et il a noté qu’il fallait désormais agir rapidement. 
Le SAGE a demandé de réexaminer cette question et les progrès 
accomplis lors d’une prochaine réunion. !

http://www.who.int/wer 
subscribe wer-reh to listserv@who.int 

Fax: (+4122) 791 48 21/791 42 85
Contact: wantzc@who.int or wer@who.int

http://www.who.int/wer
subscribe wer-reh à listserv@who.int

Fax: +41-(0)22 791 48 21/791 42 85
Contact: wantzc@who.int ou wer@who.int
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SIXTY-SIXTH WORLD HEALTH ASSEMBLY A66/19
Provisional agenda item 16.1 22 March 2013

Global vaccine action plan 

Report by the Secretariat 

 
 

1. The Executive Board at its 132nd session in January 2013, considered and noted an earlier 
version of this report.1 The present document has been amended in response to Board members’ 
comments and updated to include details of recent developments. It also reports on the status of 
progress made towards achieving the goals of the Decade of Vaccines.  

2. Four sets of activities are essential to put the plan into practice and to turn the actions into 
results: (1) development of guidance for putting the plan into practice; (2) completion and 
implementation of a mechanism for evaluation and accountability in alignment with the accountability 
framework for the United Nations Secretary-General’s Strategy for Women’s and Children’s Health;2 
(3) securing commitments from stakeholders; and (4) publicizing the opportunities, while 
acknowledging the challenges, offered by the Decade of Vaccines. This report summarizes the 
progress made in these areas. 

OPERATIONALIZING THE GLOBAL VACCINE ACTION PLAN 

3. During the past few months, all regions have held technical meetings to review the strategies 
proposed in the action plan and the actions required at regional level. Progress in immunization 
activities and in implementing regional multi-year strategies and plans for immunization in alignment 
with the global plan will be reported to the respective regional committees in 2013. 

4. WHO/UNICEF’s guidance for developing multi-year and annual national immunization plans3 
is being updated in order to facilitate alignment with the global action plan’s goals and strategic 
objectives. The updated guidance will set out how the different elements of health systems can be used 
to ensure that multi-year immunization plans align better with broader national health sector plans. 
Guidance for Member States to develop national monitoring, evaluation and accountability processes 
that align with the corresponding regional and global processes will also be included in the update. 

                                                      

1 See document EB132/18 and the summary records of the Executive Board at its 132nd session, tenth meeting, 
section 3. 

2 Commission on Information and Accountability for Women’s and Children’s Health. Keeping promises, measuring 
results. Geneva, World Health Organization, 2011 (http://www.who.int/woman_child_accountability/en/; accessed 

13 December 2012). 
3 WHO-UNICEF guidelines for developing a comprehensive multi-year plan (cMYP). Geneva, World Health 

Organization, 2005. 
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PROPOSED FRAMEWORK FOR MONITORING, EVALUATION AND 
ACCOUNTABILITY 

5. In resolution WHA65.17, the Health Assembly urged Member States to report every year to the 
regional committees on lessons learnt, progress made, remaining challenges and updated actions to 
reach the national immunization targets. The proposed framework for monitoring, evaluating and 
accountability in the implementation of the global vaccine action plan is intended to guide the content 
of annual progress reports submitted to the regional committees and the Health Assembly through the 
Executive Board. 

6. Following the guidance of the Strategic Advisory Group of Experts on immunization, the 
proposed framework will be applied to: (1) monitoring results (defined as progress towards the action 
plan’s goals and strategic objectives); (2) documenting and monitoring stakeholders’ commitments to 
the action plan; (3) tracking resources invested in vaccines and immunization; and (4) inclusion of 
independent oversight and review of progress, through the Strategic Advisory Group of Experts, in the 
reporting to the governing bodies. 

7. This proposed framework is designed to be aligned with the Accountability Framework for the 
United Nations Secretary-General’s Global Strategy for Women’s and Children’s Health1 and also to 
provide for reporting to the independent Expert Review Group2. The Accountability Framework refers 
to a cyclical process of monitoring, review and remedial action, in which progress is assessed, success 
documented, problems that need to be rectified identified, and prompt action taken as and where 
needed. It is structured around the 10 recommendations made by the Commission on Information and 
Accountability that are categorized as: (1) better information for better results; (2) better tracking of 
resources for women’s and children’s health; and (3) better oversight of results and resources. 
A similar cyclical process of monitoring, review and action is proposed for the framework for the 
global vaccine action plan. 

Monitoring results  

8. Progress towards the goals and strategic objectives of the action plan as measured by the 
respective indicators will serve as the basis for monitoring results throughout the decade. 

9. Following the endorsement of the action plan by the Health Assembly, its monitoring indicators 
were reviewed, with consideration being given to the comments made by Member States during the 
Sixty-fifth World Health Assembly.3 Relevant disease-control programmes and technical experts were 
consulted in order to review and refine the existing indicators, develop operational definitions for each 
indicator, define the source(s) of data if they exist or how data may be collected, and to establish 
baselines, milestones and targets, as appropriate. Additional consultations were held by in person, by 
telephone or online, and feedback on the draft indicators was elicited from more than 600 people, 
representing different stakeholders, including representatives of civil society organizations and vaccine 
manufacturers. The indicators revised through this process were in turn reviewed and approved by the 

                                                      

1 Commission on Information and Accountability for Women’s and Children’s Health. Keeping Promises, Measuring 
Results. World Health Organization 2011 (http://www.who.int/woman_child_accountability/en/; accessed 13 December 2012). 

2 http://www.everywomaneverychild.org/resources/independent-expert-review-group (accessed 28 November 2012). 

3 Document WHA65/2012/REC/3, summary record of the third meeting (section 6) and fourth meeting (section 2) of 
Committee B. 
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Strategic Advisory Group of Experts on immunization at its most recent meeting (Geneva, 
6–8 November 2012). The updated list of indicators is annexed to this report. 

10. In addition to the indicators for the action plan, a report on trends in vaccine prices, classified 
according to the procurement mechanisms used, will be presented for review by the Strategic 
Advisory Group of Experts. The Advisory Group will also be requested to advise on an appropriate 
indicator for monitoring such price trends. 

11. Progress, as measured by the indicators, except those for research and development, will be 
reported annually to the Health Assembly through the Board. Progress towards the research and 
development goals and strategic objectives will be reported biennially. 

Documenting and monitoring commitments for immunization 

12. For monitoring commitments made to immunization activities, it is proposed to take advantage 
of the process used for the commitments to the Global Strategy for Women’s and Children’s Health. 
However, to enable the commitments earmarked for immunization to be tracked, they have to be 
explicit. Following the guidelines used for making commitments towards the Global Strategy for 
Women’s and Children’s Health, the Secretariat has formulated specific guidelines for making 
commitments related to immunization; these exemplify the types of commitment that could be made 
towards the Decade of Vaccines.  

13. The types of commitment could include financial pledges, policy and service delivery. Efforts 
will be made to secure commitments from a broad range of stakeholders, including national 
governments, development partners, global agencies, civil society organizations, academia and 
professional societies, vaccine manufacturers and the private sector. 

Monitoring resources invested in immunization 

14. Resources invested in immunization will be tracked and monitored on a yearly basis throughout 
the decade, using the framework of the OECD/EUROSTAT/WHO System of Health Accounts 2011,1 
the global standard for reporting spending in the health sector. The development process for the 
monitoring of resources invested in immunization will involve an emphasis on strengthening country 
capacity and creating a single platform for collecting and analysing all health expenditures, including 
those on priority diseases or programmes like immunization, and for preparing an annual report. This 
effort is intended to unify under a single platform other resource-tracking initiatives, such as those 
being undertaken on national health accounts, and those for (i) the Commission on Information and 
Accountability for Women’s and Children’s Health and (ii) the Global Fund to Fight AIDS, 
Tuberculosis and Malaria. This exercise will not only ensure regular and efficient reporting of 
good-quality data as part of the monitoring process, but will also promote accountability and 
sustainability for immunization financing. 

15. Activities to track resources will focus on evaluating funding flows to support immunization 
programmes from national governments, development partners and, to the extent possible, civil 
society organizations at the global, regional and country levels. Findings will be reported for the 
94 countries, territories and areas identified in the costing and financing analysis of the global vaccine 

                                                      

1 Available at http://www.who.int/nha/sha_revision/en/ (accessed 26 February 2013). 
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action plan.1 These countries, territories and areas include those classified as low-income or 
lower-middle-income at the time of the analysis and those that will continue receiving support from 
the GAVI Alliance for part of the Decade of Vaccines. Annual reporting by countries will be phased 
in, with an increasing number of countries reporting annually as national capacity is enhanced. 
Sources of data for the resource-tracking exercise include government reports, and records of 
expenditures incurred by development partner agencies and civil society organizations engaged in 
immunization activities, insurance providers, private entities and households. Funding flows will be 
evaluated both in total and, to the extent possible, with disaggregated data on expenditures for 
vaccines and delivery. Other possible disaggregation will be explored as the quality and breadth of 
data are examined more fully. 

Oversight, review of progress and next steps 

16. The regional and global level review will use WHO’s existing processes. At the global level the 
review process will be through the Strategic Advisory Group of Experts on immunization and to the 
Health Assembly through the Board. The proposed mechanism for the review and reporting at the 
global level is through the constitution of a working group on the Decade of Vaccines by the Strategic 
Advisory Group of Experts on immunization. The working group would consist of eight individuals 
with the technical expertise to review each component of the framework for monitoring, evaluation 
and accountability and would have the appropriate geographical and gender representation. 

17. It is proposed that the Secretariat prepare and transmit annual reports on the Decade of Vaccines 
to the working group for detailed review, and that the assessment report and any draft 
recommendations for corrective actions from this working group be submitted to the Strategic 
Advisory Group for further review, on the basis of which the progress report for the Board and Health 
Assembly will be prepared. 

18. At the regional level, WHO’s regional offices are considering the mechanisms for review and 
reporting to the regional committees. Member States would need to consider the review and reporting 
modalities at the country level. It is envisaged that countries will develop a national-level framework 
to monitor performance of immunization programmes as well as a review process to document best 
practices, identify problems and make recommendations for corrective action. At the country level, the 
National Immunization Technical Advisory Groups and the Interagency Coordination Committees 
may have important roles to play in this regard. 

19. The process for collecting and synthesizing data based on the proposed framework has been 
initiated, with the first substantive report to the Strategic Advisory Group of Experts for immunization 
due in 2013. Following that, a report based on the assessment of progress by the Advisory Group will 
be provided to the governing bodies in 2014. The reports, once considered by the Health Assembly, 

                                                      

1Afghanistan, Angola, Armenia, Azerbaijan, Bangladesh, Belize, Benin, Bhutan, Bolivia (Plurinational State of), 
Burkina Faso, Burundi, Cambodia, Cameroon, Cape Verde, Central African Republic, Chad, Comoros, Congo, Côte d’Ivoire, 
Cuba, Democratic People’s Republic of Korea, Democratic Republic of the Congo, Djibouti, Egypt, El Salvador, Eritrea, 
Ethiopia, Fiji, Gambia, Georgia, Ghana, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Honduras, India, Indonesia, Iraq, 
Kenya, Kiribati, Kyrgyzstan, Lao People’s Democratic Republic, Lesotho, Liberia, Madagascar, Malawi, Mali, Marshall 
Islands, Mauritania, Micronesia (Federated States of), Mongolia, Morocco, Mozambique, Myanmar, Nepal, Nicaragua, 
Niger, Nigeria, Pakistan, Papua New Guinea, Paraguay, Philippines, Republic of Moldova, Rwanda, Samoa, Sao Tome and 
Principe, Senegal, Sierra Leone, Solomon Islands, Somalia, South Sudan, Sri Lanka, Sudan, Swaziland, Syrian Arab 
Republic, Tajikistan, Timor-Leste, Togo, Tonga, Turkmenistan, Tuvalu, Uganda, Ukraine, United Republic of Tanzania, 
Uzbekistan, Vanuatu, Viet Nam, Yemen, Zambia, Zimbabwe, and Kosovo (in accordance with Security Council 
resolution 1244(1999)) and the West Bank and Gaza Strip. 
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will also be sent to the independent Expert Review Group1 for inclusion in its report to the 
United Nations Secretary-General on the Global Strategy for Women’s and Children’s Health. 

20. Available data on progress made toward achieving the goals for the Decade of Vaccines as of 
2011 are summarized below. Progress made on poliomyelitis eradication is described in a separate 
report.2 

21. Between 2000 and 2011, the reported incidence of measles at global level decreased by 65% 
from 146 to 52 cases per million population. In 2011 reported measles incidence was lowest in the 
Region of the Americas (2 cases per million), followed by the Western Pacific Region (12 cases per 
million), the South-East Asia Region (36 cases per million), the European Region (43 cases per 
million), the Eastern Mediterranean Region (61 cases per million) and the African Region (227 cases 
per million). However, despite this progress, a careful assessment of the comprehensive reports 
presented indicates that based on current trends and programme performance, the 2015 targets for 
immunization coverage and mortality reduction will not be met. On the same basis, it is also likely that 
the regional elimination targets for three regions will not be met by their respective target years: the 
European Region (2015), the Eastern Mediterranean (2015) and the African Region (2020). 

22. By the end of 2011, 23 of the 58 countries targeted had been validated as having eliminated 
neonatal tetanus.3 Supplemental immunization activities targeting women of reproductive age are 
being implemented in the remaining countries to enable them to achieve the elimination target. 

23. An estimated 83% of infants worldwide received at least three doses of diphtheria-tetanus-
pertussis-containing vaccine (DTP3) in 2011; 130 Member States achieved national coverage of at 
least 90% and 113 of them had sustained this level of coverage for three or more years. However, only 
50 of them achieved coverage of at least 80% in each district or equivalent administrative unit; 49 did 
not achieve this target and 31 did not report subnational coverage data. Five countries (Ethiopia, India, 
Indonesia, Nigeria and Pakistan) accounted for 62% of all unvaccinated or under-vaccinated children 
in the world. 

24.  In 2011, 33 of the 141 Member States classified as low- or middle-income countries by the 
World Bank added one or more new or underutilized vaccines to their national immunization 
schedule. 

25. Under-five mortality is declining. Among the 74 so-called Countdown countries,4 24 are now on 
track to achieve the Millennium Development Goal 4. 

                                                      

1 The independent Expert Review Group reports regularly to the United Nations Secretary-General on the results and 
resources related to his Global Strategy for Women’s and Children’s Health and on progress in implementing this 
Commission’s recommendations (available at http://www.who.int/woman_child_accountability/about/ierg/en/index.html, 
accessed 26 February 2013). 

2 Document A66/18. 

3 The countries validated were: Bangladesh, Benin, Burundi, Comoros, Congo, Egypt, Eritrea, Ghana, Liberia, 
Malawi, Mozambique, Myanmar, Namibia, Nepal, Rwanda, Senegal, South Africa, Togo, Turkey, Uganda, Viet Nam, 
Zambia, Zimbabwe. 

4 The Countdown countries consist of the States that bear the highest burden of child and maternal mortality and 
whose progress towards achievement of the Millennium Development Goals is monitored by a group of United Nations 
agencies through the countdown process. 
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COMMUNICATING THE OPPORTUNITIES OF AND CHALLENGES TO THE 
DECADE OF VACCINES 

26. In order to ensure progress towards the achievement of the goals and objectives of the Decade 
of Vaccines, coordinated advocacy and communication strategies and consistent messages will be 
required. These efforts will need to demonstrate the value of vaccines and secure the necessary 
commitments from all stakeholders, including national governments and communities. The 5th 
GAVI Alliance Partners’ Forum ‒ which was held in Dar es Salaam, United Republic of Tanzania, 
from 5–7 December 2012 ‒ provided an opportunity to advocate in support of the Decade of Vaccines 
and to the participants with update about developments since the endorsement of the global vaccine 
action plan by the Health Assembly. 

27. WHO is working with UNICEF, the National Institute of Allergy and Infectious Diseases in the 
United States of America, the GAVI Alliance and the Bill & Melinda Gates Foundation and other 
partners to develop a communications strategy for World Immunization Week, the designation of 
which was requested by the Health Assembly in resolution WHA65.18. The Secretariat will produce a 
new information pack for World Immunization Week, which will take place from 24 to 30 April 2013. 
The pack will include multimedia features, a campaign essentials toolkit for event organizers, and 
relevant info-graphics. 

28. A Global Vaccine Summit will be held in Abu Dhabi, United Arab Emirates on 24 and 25 April 
to coincide with World Immunization Week. The Global Vaccine Summit will continue the 
momentum of the Decade of Vaccines. 

29. The Global Vaccine and Immunization Research Forum, to be held approximately every 
18 months, will serve as an opportunity to track progress and to stimulate debate on the research 
agenda of the action plan. The Forum will be co-hosted by WHO, the United States National Institute 
of Allergy and Infectious Diseases, and the Bill & Melinda Gates Foundation in close collaboration 
with other major stakeholders. The first Forum will be held in early 2014. 

ACTION BY THE HEALTH ASSEMBLY  

30. The Health Assembly is invited to take note of the report, including the proposed framework for 
monitoring and evaluation and accountability. 
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ANNEX 

SUMMARY OF PROPOSED INDICATORS 

Goal-level indicators and targets1 

Goal Target by 2015 Target by 2020 

Achieve a world free of 
poliomyelitis 

• Interrupt wild poliovirus 
transmission globally (by 2014) 

• Certification of poliomyelitis 
eradication (by 2018) 

Meet global and regional 
elimination targets 

• Neonatal tetanus eliminated in all 
WHO regions 

• Measles eliminated in at least four 
WHO regions 

• Rubella/congenital rubella 
syndrome eliminated in at least two 
WHO regions 

• Measles and rubella eliminated in 
at least five WHO regions 

Meet vaccination 
coverage targets in every 
region, country and 
community 

• Reach 90% national coverage and 
80% in every district or equivalent 
administrative unit with vaccines 
containing diphtheria-tetanus-
pertussis 

• Reach 90% national coverage and 
80% in every district or equivalent 
administrative unit with all 
vaccines in national programmes, 
unless otherwise recommended 

Develop and introduce 
new and improved 
vaccines and technologies 

• At least 90 low- and middle-income 
countries have introduced one or 
more new or underutilized vaccines 

• All low- and middle-income 
countries have introduced one or 
more new or underutilized vaccines 

• Licensure and launch of vaccine or 
vaccines against one or more major 
currently non-vaccine preventable 
diseases 

• Licensure and launch of at least one 
platform delivery technology 

Exceed the Millennium 
Development Goal 4 
target for reducing child 
mortality 

• Reduce by two thirds, between 1990 
and 2015, the under-five mortality 
rate (Target 4.A) 

• Exceed the Millennium 
Development Goal 4 Target 4.A for 
reducing child mortality 

                                                      

1 The working group of the Strategic Advisory Group of Experts on immunization on the Decade of Vaccines that 
will review the annual report of progress made in putting the global vaccine action plan into practice will also consider the 
development and addition of indicators that measure equity in access to vaccines between countries and an indicator to 
monitor integration of immunization systems into broader health systems. 
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Strategic objective-level indicators 

Global vaccine action plan’s 
strategic objective Indicators 

All countries commit themselves to 
immunization as a priority 

• Domestic expenditures per person targeted 

• Presence of an independent technical advisory group that meets 
defined criteria 

Individuals and communities 
understand the value of vaccines and 
demand immunization both as a right 
and a responsibility 

• Percentage of countries that have assessed (or measured) 
confidence in vaccination at subnational level1 

• Percentage of unvaccinated and under-vaccinated people in 
whom lack of confidence was a factor that influenced their 
decision 

The benefits of immunization are 
equitably extended to all people 

• Percentage of districts with 80% or greater coverage with three 
doses of diphtheria-tetanus-pertussis-containing vaccine 

• Reduction in coverage gaps between lowest and highest wealth 
quintile and another appropriate equity indicator 

Strong immunization systems are an 
integral part of a well-functioning 
health system 

• Dropout rate between first dose and third dose of diphtheria-
tetanus-pertussis-containing vaccines 

• Sustained coverage with diphtheria-tetanus-pertussis-
containing vaccines ≥ 90% for three or more years 

• Immunization coverage data assessed as high quality by WHO 
and UNICEF 

• Number of countries with case-based surveillance for 
vaccine-preventable diseases that meets quality standards 

Immunization programmes have 
sustainable access to predictable 
funding, quality supply and innovative 
technologies2 

• Percentage of doses of vaccine used worldwide that are of 
assured quality2 

Country, regional and global research 
and development innovations 
maximize the benefits of immunization 

• Progress towards development of vaccines against HIV 
infection, tuberculosis and malaria 

• Progress towards a universal influenza vaccine (protecting 
against drift and shift variants) 

• Progress towards institutional and technical capacity for 
conducting vaccine clinical trials 

• Number of vaccines that have either been re-licensed or 
licensed for use in a controlled-temperature chain at 
temperatures above the traditional 2–8 ºC range 

• Number of vaccine-delivery technologies (devices and 
equipment) that have received WHO prequalification compared 
to 2010 

 

                                                      

1 Provisional indicator to be finalized in light of the outcomes of pilot assessments in selected regions. 

2 The report on progress will also narrate advances in vaccine supply, pricing and procurement. 

=     =     = 
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WLRQDO� VWXGLHV� IURP� WKH� 86� &HQWHUV� IRU�

Comité consultatif mondial 
de la Sécurité vaccinale, 
décembre 2012
/H� &RPLWp� FRQVXOWDWLI� PRQGLDO� GH� OD� 6pFXULWp�
YDFFLQDOH� �*$&96��� XQ� RUJDQH� FRQVXOWDWLI�
FRPSRVp�GH�VSpFLDOLVWHV�GHV�TXHVWLRQV�VFLHQWL-
ÀTXHV� HW� FOLQLTXHV�� D� pWp� FUpp� SDU� O·206�SRXU�
GRQQHU� XQ� DYLV� LQGpSHQGDQW� HW� VFLHQWLÀTXH-
PHQW�ULJRXUHX[�VXU�GHV�SUREOqPHV�GH�VpFXULWp�
YDFFLQDOH� SRXYDQW� DYRLU� XQH� LPSRUWDQFH�
mondiale.1� /H�*$&96�D� WHQX� VD� ��e� UpXQLRQ�j�
*HQqYH��6XLVVH��OHV���HW���GpFHPEUH������2�,O�D�
H[DPLQp��OH�SURÀO�G·LQQRFXLWp�GHV�YDFFLQV�DQWL-
YDULFHOOHX[��OH�ULVTXH�GH�QDUFROHSVLH�DVVRFLp�DX�
YDFFLQ� 3DQGHPUL[�� HW� OH� ULVTXH� GH� V\QGURPH�
GH�*XLOODLQ�%DUUp��6*%��OLp�j�O·XWLOLVDWLRQ�UpSp-
WpH� GX� YDFFLQ� DQWLJULSSDO� $�+�1��SGP���� HW�
OHV� DVSHFWV� UHOHYDQW� GH� OD� VpFXULWp� GH� OD�PLVH�
DX� SRLQW� GHV� YDFFLQV� FRQWUH� OD� GHQJXH�� /H�
*$&96�D�pJDOHPHQW�SDVVp�HQ�UHYXH�OHV�SURJUqV�
GDQV�OD�PLVH�HQ�±XYUH�GX�3URMHW�PRQGLDO�SRXU�
OD�VpFXULWp�GHV�YDFFLQV�SDU� OH�ELDLV�GH� O·,QLWLD-
WLYH�PRQGLDOH�SRXU� OD� VpFXULWp�GHV�YDFFLQV��

Vaccins antivaricelleux 
8Q�H[DPHQ�SRVW�DXWRULVDWLRQ�V\VWpPDWLTXH�GH�
O·LQQRFXLWp�GX�YDFFLQ�DQWLYDULFHOOHX[�9DULYD[��
�0HUFN�� DX[� (WDWV�8QLV� D� pWp� SUpVHQWp� HQ�
SUpSDUDWLRQ� GH� OD� PLVH� j� MRXU� GH� OD� QRWH� GH�
V\QWKqVH�GH� O·206�VXU� OHV�YDFFLQV�DQWLYDULFHO-
OHX[�3�8Q�UpVXPp�GX�UDSSRUW�GH������GH� O·,QV-
WLWXW� GH�0pGHFLQH� GHV� (WDWV�8QLV� �,20��4� XQH�
UHYXH� GH� OD� OLWWpUDWXUH� GH� GpFHPEUH� ����� j�
RFWREUH������HW�XQH�UHYXH�GH�FHUWDLQHV�pWXGHV�
G·REVHUYDWLRQV�SRVW�DXWRULVDWLRQ�FOpV��SURGXLWHV�

1 See No. 41, 1999, pp. 337–338.
2 GACVS invited additional experts to present and discuss evi-

dence related to particular topics. These experts included per-
QMLQÏ ?DÍJG?RCBÏ UGRF�Ï !CLRCPÏ DMPÏ  GMJMEGAQÏ #T?JS?RGMLÏ ?LBÏ
Research (US Food and Drug Administration), Rockville, MD, 
USA; Centers for Diseases Control and Prevention Dengue 
 P?LAF�Ï1?LÏ(S?L�Ï.SCPRMÏ0GAM�Ï*MLBMLÏ1AFMMJÏMDÏ&WEGCLCÏ?LBÏ
2PMNGA?JÏ+CBGAGLC�Ï*MLBML�Ï3LGRCBÏ)GLEBMK�Ï+CPAIÏ�Ï!M�Ï3N-
NCPÏ%UWLCBB�Ï.��Ï31��Ï,?RGML?JÏ'LQRGRSRCÏDMPÏ&C?JRFÏ?LBÏ5CJ-
D?PC�Ï&CJQGLIG�Ï $GLJ?LB�Ï1?LMÍÏ.?QRCSP�Ï *WML�Ï $P?LAC�Ï1F?LRF?Ï
 GMRCAFLGAQÏ*GKGRCB�Ï&WBCP?@?B�Ï'LBG?�Ï3LGTCPQGRWÏMDÏ!?JGDMPLG?�Ï
*MQÏ�LECJCQ�Ï!��Ï31��Ï3LGTCPQGRWÏMDÏ!GLAGLL?RG�Ï-&�Ï31��Ï3LG-
TCPQGRWÏMDÏ*?T?J�Ï/SC@CA�Ï!?L?B?�

3 See No. 32, 1998, pp. 241–248.
4Ï 1RP?RRMLÏ)ÏCRÏ?J��ÏCBQ�Ï�BTCPQCÏCTCLRQÏMDÏT?AAGLCQ�ÏCTGBCLACÏ?LBÏ

causality�Ï5?QFGLERML�Ï"!�Ï'LQRGRSRCÏMDÏ+CBGAGLCÏMDÏRFCÏ,?RGM-
nal Academies. August 2011.

1 Voir No 41, 1999, pp. 337-338.
2Ï *CÏ %�!41Ï ?Ï GLTGR¯Ï Bh?SRPCQÏ CVNCPRQÏ NMSPÏ OShGJQÏ NP¯QCLRCLRÏ CRÏ BGQ-

cutent les preuves relatives à des sujets particuliers. Parmi ces ex-
NCPRQ�Ï ÍESP?GCLRÏBCQÏNCPQMLLCQÏ?DÍJG¯CQÏ ?SVÏ GLQRGRSRGMLQÏ QSGT?LRCQ�Ï
!CLRCPÏ DMPÏ  GMJMEGAQÏ #T?JS?RGMLÏ ?LBÏ 0CQC?PAFÏ �31Ï $MMBÏ ?LBÏ "PSEÏ
Administration), Rockville, MD, États-Unis; aux Centers for Diseases 
!MLRPMJÏ?LBÏ.PCTCLRGML�Ï"CLESCÏ P?LAF�Ï1?LÏ(S?L�Ï.SCPRMÏ0GAM�Ï*ML-
BMLÏ1AFMMJÏMDÏ&WEGCLCÏ?LBÏ2PMNGA?JÏ+CBGAGLC�Ï*MLBML�Ï0MW?SKCÌ3LG�Ï
+CPAIÏ�Ï!M�Ï3NNCPÏ%UWLCBB�Ï.��Ï�R?RQÌ3LGQ�Ï,?RGML?JÏ'LQRGRSRCÏDMPÏ
&C?JRFÏ?LBÏ5CJD?PC�Ï&CJQGLIG�Ï$GLJ?LBC�Ï1?LMÍÏ.?QRCSP�Ï*WML�Ï$P?LAC�Ï
1F?LRF?Ï GMRCAFLGAQÏ*GKGRCB�Ï&WBCP?@?B�Ï'LBC�Ï3LGTCPQGRWÏMDÏ!?JGDMP-
LG?�Ï*MQÏ�LECJCQ�Ï!��Ï�R?RQÌ3LGQ�Ï3LGTCPQGRWÏMDÏ!GLAGLL?RG�Ï-&�Ï�R?RQÌ
3LGQ�Ï3LGTCPQGR¯ÏBCÏ*?T?J�Ï/S¯@CA�Ï!?L?B?�

3 Voir No 32, 1998, pp. 241-248.
4Ï 1RP?RRMLÏ)ÏCRÏ?J��ÏCBQ�Ï�BTCPQCÏCTCLRQÏMDÏT?AAGLCQ�ÏCTGBCLACÏ?LBÏA?S-

sality�Ï5?QFGLERMLÏ"!�Ï'LQRGRSRCÏMDÏ+CBGAGLCÏMDÏRFCÏ,?RGML?JÏ�A?BC-
mies, août 2011.
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'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� DQG� 0HUFN� ZHUH� LQ-
FOXGHG��7KH�IRFXV�RI�WKH�UHYLHZ�ZDV�WR�XSGDWH�WKH�VDIHW\�
SURÀOH� RI� WKH� YDULFHOOD� YDFFLQH�� HVSHFLDOO\� IRU� HYHQWV�
FRQVLGHUHG� VLJQLÀFDQW�� 7KH� ,20� FRPPLWWHH� DGGUHVVHG�
���SRWHQWLDO�DGYHUVH�HYHQWV�E\�D�FRPSUHKHQVLYH� UHYLHZ�
RI� WKH� OLWHUDWXUH� IURP� ����� WR� 'HFHPEHU� ������ )LYH�
HYHQWV�ZHUH�DVVHVVHG�DV�KDYLQJ� FRQYLQFLQJ� HYLGHQFH� LQ�
VXSSRUW� RI� D� FDXVDO� UHODWLRQVKLS� ZLWK� WKH� YDFFLQH�� GLV-
VHPLQDWHG� YDULFHOOD� LQIHFWLRQ� �ZLGHVSUHDG� FKLFNHQSR[�
UDVK� VKRUWO\� DIWHU� YDFFLQDWLRQ��� GLVVHPLQDWHG� YDULFHOOD�
LQIHFWLRQ� ZLWK� VXEVHTXHQW� LQIHFWLRQ� UHVXOWLQJ� LQ� SQHX-
PRQLD��PHQLQJLWLV� RU� KHSDWLWLV�� YDFFLQH� VWUDLQ� YLUDO� UH-
DFWLYDWLRQ� �DSSHDUDQFH� RI� FKLFNHQSR[� UDVK� PRQWKV� WR�
\HDUV�DIWHU�YDFFLQDWLRQ���YDFFLQH�VWUDLQ�YLUDO�UHDFWLYDWLRQ�
ZLWK� VXEVHTXHQW� LQIHFWLRQ� UHVXOWLQJ� LQ� PHQLQJLWLV� RU�
HQFHSKDOLWLV��DQG�DQDSK\OD[LV��:KLOH� WKH�ULVNV� IRU� WKHVH�
DGYHUVH� HYHQWV� ZHUH� QRW� TXDQWLÀHG� LQ� WKH� ,20� UHYLHZ��
*$&96� UHYLHZHG� HYLGHQFH� IURP� FDVH� VHULHV� DQG� RWKHU�
VWXGLHV� WKDW� GHPRQVWUDWHG� WKHP� WR� EH� UDUH� HYHQWV�� 7HQ�
RWKHU�DGYHUVH�HYHQWV�ZHUH�DVVHVVHG� WR�KDYH� LQVXIÀFLHQW�
HYLGHQFH� WR� VXSSRUW� FDXVDOLW\�� HQFHSKDORSDWK\�� VHL]XUH��
FHUHEHOODU�DWD[LD��DFXWH�GLVVHPLQDWHG�HQFHSKDORP\HORS-
DWK\�� WUDQVYHUVH� P\HOLWLV�� *%6�� VPDOO� ÀEUH� QHXURSDWK\��
QHZ�RQVHW� DUWKURSDWK\�� VWURNH�� DQG� WKURPERF\WRSHQLD�

$�UHYLHZ�RI�PRUH�UHFHQW�SRVW�OLFHQVXUH�VDIHW\�VWXGLHV�RI�
WKH� FRPELQDWLRQ� PHDVOHV�� PXPSV�� UXEHOOD� �005�� DQG�
YDULFHOOD� YDFFLQH�� ZKLFK� FRQWDLQV� WKH� VDPH� 2ND� VWUDLQ�
DV� 9DULYD[�� �3UR4XDG���� LGHQWLÀHG� D� QHZ� ULVN� RI� 
IHEULOH� VHL]XUHV� DIWHU� YDFFLQDWLRQ� DPRQJ� FKLOGUHQ� DJHG�
��²���PRQWKV�� FRPSDUHG�ZLWK� FKLOGUHQ� UHFHLYLQJ� VHSD-
UDWH�005�DQG�YDULFHOOD�YDFFLQDWLRQ��,Q�DGGLWLRQ��0HUFN·V�
SUHJQDQF\� UHJLVWU\� IRU� 9DULYD[�� UHYHDOHG� QR� FDVHV� RI�
FRQJHQLWDO� YDULFHOOD� V\QGURPH� GXULQJ� ��� \HDUV� RI� YDF-
FLQH� XVH� DQG� WKH� GDWD� GR� QRW� VXSSRUW� D� VLJQDO� RI� DQ�
LQFUHDVHG�ULVN�RI�VSRQWDQHRXV�DERUWLRQ�RU�ELUWK�GHIHFWV��
)LQDOO\��D�FRPSUHKHQVLYH� OLWHUDWXUH�UHYLHZ�IURP������WR�
2012 revealed no additional safety concerns.

*$&96�UDLVHG�VHYHUDO�TXHVWLRQV�QRW�FRYHUHG�E\�WKLV�UH-
YLHZ��7KHVH� LQFOXGHG�� ����ZKHWKHU� YDULFHOOD� YDFFLQDWLRQ�
LQFUHDVHV� WKH� ULVN� RI� VKLIWLQJ� YDULFHOOD� GLVHDVH� WR� ROGHU�
DJH�JURXSV��ZKHUH�GLVHDVH�LV�JHQHUDOO\�PRUH�VHULRXV��DQG�
ZKHWKHU� WKLV� SRWHQWLDO� ULVN� GHSHQGV� RQ� WKH� QXPEHU� RI�
YDFFLQH� GRVHV� DGPLQLVWHUHG� �L�H�� ZRXOG� D� VLQJOH� GRVH�
OHDG� WR�JUHDWHU� ULVN� WKDQ���GRVHV� DQG�ZRXOG�DGGLWLRQDO�
ERRVWHU�GRVHV�EH�UHTXLUHG"�������ZKHWKHU�ULVNV�IURP�FXU-
rently available varicella vaccines remain similar to 
WKRVH� GHVFULEHG� HDUOLHU�� DQG� ���� ZKDW� WKH� ULVN²EHQHÀW�
UDWLR�RI�YDULFHOOD�YDFFLQH�XVH�ZRXOG�EH�LQ�ORZ�DQG�PLG-
GOH� LQFRPH� FRXQWULHV� �/0,&V�� ZLWK� D� KLJK� SURSRUWLRQ�
RI� XQGHWHFWHG� LPPXQRFRPSURPLVHG� SHRSOH�� HVSHFLDOO\�
FKLOGUHQ� ZLWK� +,9�� FDQFHU� DQG� RWKHU� LPPXQRGHÀFLHQ-
cies. GACVS recommended that additional data are 
QHHGHG� WR� GHWHUPLQH� WKH� IXOO� VDIHW\� SURÀOH� RI� YDULFHOOD�
YDFFLQH�LI�LW�LV�WR�EH�GHSOR\HG�LQ�/0,&V��*$&96�UHFRP-

par les Centers for Disease Control and Prevention� GHV� (WDWV�
8QLV�HW�SDU�0HUFN��\�RQW�pWp� LQFOXV��/·H[DPHQ�SRUWDLW�SULQFLSD-
OHPHQW�VXU� OD�PLVH�j� MRXU�GX�SURÀO�G·LQQRFXLWp�GX�YDFFLQ�DQWL-
YDULFHOOHX[�� HW� QRWDPPHQW� GHV� FRQVLGpUDWLRQV� SRUWDQW� VXU� OHV�
PDQLIHVWDWLRQV� FRQVLGpUpHV� FRPPH� LPSRUWDQWHV�� /H� FRPLWp� GH�
O·,20�D�H[DPLQp����PDQLIHVWDWLRQV� LQGpVLUDEOHV�SRWHQWLHOOHV�HQ�
SURFpGDQW� j� XQH� UHYXH� FRPSOqWH� GH� OD� OLWWpUDWXUH� GHV� DQQpHV�
�����j�GpFHPEUH�������,O�D�pWp�HVWLPp�TXH�SRXU���PDQLIHVWDWLRQV��
LO�H[LVWDLW�GHV�SUHXYHV�FRQYDLQFDQWHV�G·XQH�UHODWLRQ�GH�FDXVDOLWp�
DYHF�OH�YDFFLQ��QRWDPPHQW�GH�O·LQIHFWLRQ�YDULFHOOHXVH�GLVVpPLQpH�
�pUXSWLRQ�YDULFHOOHXVH�pWHQGXH�WUqV�SHX�GH�WHPSV�DSUqV�OD�YDFFL-
QDWLRQ��� GH� O·LQIHFWLRQ� YDULFHOOHXVH� GLVVpPLQpH� DFFRPSDJQpH�
G·XQH�LQIHFWLRQ�VHFRQGDLUH�GpERXFKDQW�VXU�XQH�SQHXPRQLH��XQH�
PpQLQJLWH�RX�XQH�KpSDWLWH��GH�OD�UpDFWLYDWLRQ�GH�OD�VRXFKH�YLUDOH�
YDFFLQDOH� �DSSDULWLRQ� G·XQH� pUXSWLRQ� YDULFHOOHXVH� TXHOTXHV�
PRLV�j�TXHOTXHV�DQQpHV�DSUqV�OD�YDFFLQDWLRQ���GH�OD�UpDFWLYDWLRQ�
GH� OD� VRXFKH� YLUDOH� YDFFLQDOH� DFFRPSDJQpH� G·XQH� LQIHFWLRQ�
VHFRQGDLUH� FRQGXLVDQW� j� XQH�PpQLQJLWH� RX�XQH� HQFpSKDOLWH�� HW�
GH�UpDFWLRQV�DQDSK\ODFWLTXHV��%LHQ�TXH�OHV�ULVTXHV�G·DSSDULWLRQ�
GH�FHV�PDQLIHVWDWLRQV�VHFRQGDLUHV�QH�VRLHQW�SDV�TXDQWLÀpV�GDQV�
OH�UDSSRUW�GH�O·,20��OH�*$&96�D�DQDO\Vp�OHV�GRQQpHV�SURYHQDQW�
GH�VpULHV�GH�FDV�HW�G·DXWUHV�pWXGHV��FH�TXL� O·D�DPHQp�j�FRQFOXUH�
TXH� FHV� PDQLIHVWDWLRQV� pWDLHQW� GHV� pYpQHPHQWV� UDUHV�� 3RXU�
��� DXWUHV� PDQLIHVWDWLRQV� LQGpVLUDEOHV�� LO� D� pWp� HVWLPp� TXH� OHV�
SUHXYHV� GLVSRQLEOHV� Q·pWDLHQW� SDV� VXIÀVDQWHV� SRXU� FRUURERUHU�
O·H[LVWHQFH�G·XQ�OLHQ�GH�FDXVDOLWp��HQFpSKDORSDWKLH��FRQYXOVLRQV��
DWD[LH� FpUpEHOOHXVH�� HQFpSKDORP\pORSDWKLH� GLVVpPLQpH� DLJXs��
P\pOLWH�WUDQVYHUVH��6*%��QHXURSDWKLH�GHV�SHWLWHV�ÀEUHV��QRXYHOOH�
DSSDULWLRQ�G·DUWKURSDWKLHV��$9&�HW� WKURPERF\WRSpQLH��

8QH�UHYXH�GHV�pWXGHV�SRVW�DXWRULVDWLRQ�SOXV�UpFHQWHV�GH�O·LQQR-
FXLWp�GH�O·DGPLQLVWUDWLRQ�FRPELQpH�GX�YDFFLQ�FRQWUH�OD�URXJHROH��
OHV� RUHLOORQV� HW� OD� UXEpROH� �525�� HW� GX� YDFFLQ� DQWLYDULFHOOHX[�
FRQWHQDQW� OD�PrPH� VRXFKH�2ND�TXH� OH�9DULYD[�� �3UR4XDG��� D�
PLV�HQ�pYLGHQFH�XQ�QRXYHDX�ULVTXH�GH�FRQYXOVLRQV�IpEULOHV�VXLWH�
j� OD� YDFFLQDWLRQ� GHV� HQIDQWV� GH� ��� j� ���PRLV�� SDU� UDSSRUW� j� OD�
VLWXDWLRQ� GHV� HQIDQWV� UHFHYDQW� VpSDUpPHQW� OH� 525� HW� OD� YDFFL-
QDWLRQ� DQWLYDULFHOOHXVH�� (Q� RXWUH�� OH� UHJLVWUH� GHV� JURVVHVVHV� GH�
0HUFN� WHQX� SRXU� OH� 9DULYD[�� Q·DYDLW� UHFHQVp� DXFXQ� FDV� GH�
V\QGURPH�YDULFHOOHX[�FRQJpQLWDO�SHQGDQW� OHV����DQQpHV�G·XWLOL-
VDWLRQ� GX� YDFFLQ� HW� OHV� GRQQpHV� Q·pWD\DLHQW� DXFXQ� LQGLFH� G·XQ�
ULVTXH�DFFUX�G·DYRUWHPHQW�VSRQWDQp�RX�G·DQRPDOLH�FRQJpQLWDOH��
(QÀQ�� XQH� UHYXH� FRPSOqWH� GH� OD� OLWWpUDWXUH� GH� ����� j� ����� Q·D�
IDLW� UHVVRUWLU� DXFXQH� LQTXLpWXGH� VXSSOpPHQWDLUH� FRQFHUQDQW�
O·LQQRFXLWp��

/H�*$&96�D�VRXOHYp�SOXVLHXUV�TXHVWLRQV�QRQ�WUDLWpHV�GDQV�FHWWH�
UHYXH�� ���� GDQV� TXHOOH� PHVXUH� OD� YDFFLQDWLRQ� DQWLYDULFHOOHXVH�
DXJPHQWHUDLW�HOOH� OH�ULVTXH�GH�GpSODFHPHQW�GH� OD�YDULFHOOH�YHUV�
GHV�WUDQFKHV�G·kJHV�VXSpULHXUHV��SDUPL�OHVTXHOOHV�FHWWH�PDODGLH�
HVW�JpQpUDOHPHQW�SOXV�JUDYH�HW�OH�ULVTXH�SRWHQWLHO�FRUUHVSRQGDQW�
GpSHQGUDLW�LO�GX�QRPEUH�GH�GRVHV�GH�YDFFLQ�DGPLQLVWUpHV��XQH�
GRVH�XQLTXH�FRPSRUWHUDLW�HOOH�XQ�SOXV�JUDQG�ULVTXH�TXH���GRVHV�
HW� XQH� GRVH� GH� UDSSHO� VXSSOpPHQWDLUH� VHUDLW�HOOH� QpFHVVDLUH"���
����OHV�ULVTXHV�DVVRFLpV�DX[�YDFFLQV�DQWLYDULFHOOHX[�DFWXHOOHPHQW�
GLVSRQLEOHV� UHVWHQW�LOV� VLPLODLUHV� j� FHX[� GpFULWV� DXSDUDYDQW�� HW�
���� TXHO� VHUDLW� OH� UDSSRUW� ULVTXH�EpQpÀFH� GH� O·XWLOLVDWLRQ� GH� FH�
YDFFLQ�GDQV�OHV�SD\V�j�UHYHQX�LQWHUPpGLDLUH�²�WUDQFKH�LQIpULHXUH�
�35,7,�� R�� O·RQ� WURXYH� XQH� IRUWH� SURSRUWLRQ� GH� SHUVRQQHV�
LPPXQRGpSULPpHV� QRQ� GpWHFWpHV�� QRWDPPHQW� GHV� HQIDQWV�
YLYDQW� DYHF� OH� 9,+�� FDQFpUHX[� RX� SUpVHQWDQW� G·DXWUHV� GpÀFLWV�
LPPXQLWDLUHV��/H�*$&96�D�UHFRPPDQGp�GH�UpXQLU�GHV�GRQQpHV�
VXSSOpPHQWDLUHV�SRXU�GpWHUPLQHU� OH�SURÀO�G·LQQRFXLWp�FRPSOHW�
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PHQGHG�FRQGXFWLQJ�VXUYHLOODQFH�IRU�YDULFHOOD�GLVHDVH�WR�
DVVHVV� WKH� HIIHFWLYHQHVV�� DV� ZHOO� DV� HQKDQFHG� YDFFLQH�
DGYHUVH� HYHQW�PRQLWRULQJ� LI� YDULFHOOD� YDFFLQH� LV� LQWUR-
GXFHG� LQ�/0,&V�

1RWLQJ� WKDW� VXEVWDQWLDO� QHZ� VDIHW\� HYLGHQFH� KDV� 
DFFXPXODWHG�VLQFH�WKH�ODVW�:+2�UHSRUW�LQ�������*$&96�
FRQFOXGHG�WKDW�DGGLWLRQDO�GDWD�VKRXOG�EH�JDWKHUHG�DQG�
UHYLHZHG� WR� FRPSOHWH� WKH� IXOO� EHQHÀW²ULVN� DVVHVVPHQW�
RI� YDULFHOOD�YDFFLQH�JOREDOO\�

/@MCDLHBÐHMÇTDMY@ÐU@BBHMDR

*$&96�UHYLHZHG���VDIHW\�XSGDWHV�RQ�LQÁXHQ]D�$�+�1��
SGP���YDFFLQHV��ZKLFK� LQFOXGHG�DVVRFLDWLRQV�ZLWK�QDU-
FROHSV\� DQG�ZLWK�*%6�� 7KH� DVVRFLDWLRQ� EHWZHHQ� XVH� RI�
WKH� DGMXYDQWHG� SDQGHPLF� YDFFLQH� 3DQGHPUL[�� �*OD[R-
6PLWK.OLQH��DQG�DEUXSW�MXYHQLOH�QDUFROHSV\�KDV�WKXV�IDU�
EHHQ�FRQÀUPHG�LQ���FRXQWULHV��)LQODQG��,UHODQG��1RUZD\�
DQG� 6ZHGHQ��ZLWK� KLJK� XSWDNH� RI� YDFFLQH� DPRQJ� FKLO-
GUHQ�DQG�DGROHVFHQWV��,Q�DOO�WKHVH�FRXQWULHV�WKH�DEVROXWH�
ULVN� ZDV� ORZ� EXW� WKH� UHODWLYH� ULVN� ZDV� VLJQLÀFDQWO\�
UDLVHG�� UDQJLQJ� IURP����� �����FRQÀGHQFH� LQWHUYDO� >&,@��
���²������ LQ� 6ZHGHQ� WR� ����� SHU� ���� ���� ����� &,�� ���²�
������LQ�,UHODQG��$Q�DVVRFLDWLRQ�LQ�DGXOWV�KDV�VR�IDU�EHHQ�
REVHUYHG�RQO\�LQ�)UDQFH��$GGLWLRQDO�VWXGLHV�DUH�DOVR�EH-
LQJ�ÀQDOL]HG� LQ� WKH�8QLWHG�.LQJGRP��8.��DQG�&DQDGD��
$OWKRXJK� WKLV� YDFFLQH� LV� QR� ORQJHU� EHLQJ� XVHG� DQG� DOO�
ORWV� RI� 3DQGHPUL[�� ������+�1��� KDYH� QRZ� H[SLUHG��
*$&96�FRQVLGHUHG�WKDW�UHVHDUFK�VKRXOG�FRQWLQXH�WR�EHW-
WHU� FKDUDFWHUL]H� WKH� SRVVLEOH� XQGHUO\LQJ� ELRORJLFDO�
PHFKDQLVPV� RI� WKLV� DVVRFLDWLRQ�� 0RVW� FDVHV� RI� QDUFR-
OHSV\�� ZLWK� RU� ZLWKRXW� H[SRVXUH� WR� 3DQGHPUL[��� RFFXU�
LQ� VXEMHFWV� ZKR� FDUU\� WKH� +/$� '4%������ DOOHOH�� 7KH�
LPSRUWDQFH�RI�XQGHUVWDQGLQJ�WKH�WULJJHUV�DQG�FDXVHV�RI�
WKLV� DVVRFLDWLRQ� ZLOO� EH� FUXFLDO�� HVSHFLDOO\� VLQFH� QHZ� 
YDFFLQHV�ZLOO�EH�UHTXLUHG�WR�SURWHFW�DJDLQVW�IXWXUH�SDQ-
demics.

7KH�DVVRFLDWLRQ�EHWZHHQ�*%6�DQG�LQÁXHQ]D�YDFFLQH�ÀUVW�
HPHUJHG� IROORZLQJ� VZLQH� LQÁXHQ]D� YDFFLQDWLRQ� LQ� WKH�
86$� LQ� ����� �DWWULEXWDEOH� ULVN�� DURXQG� �� FDVH� RI� *%6�
SHU� ���� ���� YDFFLQDWLRQV��� *%6� LV� D� UHODWLYHO\� UDUH�
��²��FDVHV�SHU���������SHUVRQV�DQQXDOO\��DFXWH�SHULSK-
HUDO� LPPXQH�PHGLDWHG�QHXURSDWK\�� ,Q�XS� WR� WZR�WKLUGV�
RI� FDVHV��*%6� LV� SUHFHGHG�E\� DQ� LQIHFWLRXV� LOOQHVV�� SDU-
WLFXODUO\�D�JDVWURLQWHVWLQDO�RU�UHVSLUDWRU\�LQIHFWLRQ��7KH�
PRVW� IUHTXHQWO\� LGHQWLÀHG� SDWKRJHQ� DVVRFLDWHG� ZLWK�
VXEVHTXHQW� *%6� LV�Campylobacter jejuni (estimated at 
��*%6�FDVH�SHU������ LQIHFWLRXV� HSLVRGHV��

$IWHU� ������ VHYHUDO� VWXGLHV� GHPRQVWUDWHG� QR� LQFUHDVHG�
RU� D� VOLJKWO\� LQFUHDVHG� ULVN� RI�*%6� DIWHU� XVH� RI� KXPDQ�
VHDVRQDO� LQÁXHQ]D�YDFFLQHV�EXW�YLJLODQFH�UHPDLQV�KLJK�
DQG�*%6�ZDV� FDUHIXOO\�PRQLWRUHG�GXULQJ� WKH� LQÁXHQ]D�
$�+�1��SGP���SDQGHPLF�YDFFLQDWLRQ�FDPSDLJQ�

*$&96�KDV�UHYLHZHG�SXEOLVKHG�DQG�XQSXEOLVKHG�DFWLYH�
VXUYHLOODQFH� VWXGLHV� WKDW� PRQLWRUHG� *%6� FDVHV� GXULQJ�
LQÁXHQ]D� $�+�1��SGP��� SDQGHPLF� YDFFLQDWLRQ�� 7KH�
GDWD�DUH� IURP�VLQJOH� FRXQWULHV� VXFK�DV�&DQDGD��)UDQFH��

GX� YDFFLQ� DQWLYDULFHOOHX[� GDQV� OD� SHUVSHFWLYH� GH� VRQ� GpSORLH-
PHQW� pYHQWXHO� GDQV� OHV� 35,7,�� ,O� D� DXVVL� SUpFRQLVp� XQH�
VXUYHLOODQFH�GH� OD�YDULFHOOH�PDODGLH�SRXU�pYDOXHU� O·HIÀFDFLWp�GX�
YDFFLQ�HW�XQ�UHQIRUFHPHQW�GH�FHOOH�GH�VHV�PDQLIHVWDWLRQV� LQGp-
VLUDEOHV� HQ� FDV�G·LQWURGXFWLRQ�GDQV�XQ�35,7,��

1RWDQW� TXH� GHV� pOpPHQWV� LPSRUWDQWV� FRQFHUQDQW� O·LQQRFXLWp� VH�
VRQW�DFFXPXOpV�GHSXLV� OH�GHUQLHU� UDSSRUW�GH� O·206�HQ������� OH�
*$&96�D�FRQFOX�TX·LO� FRQYHQDLW�GH� UpXQLU�GHV�GRQQpHV� VXSSOp-
PHQWDLUHV� HW� GH� OHV� pWXGLHU� SRXU� DFKHYHU� GH� GUHVVHU� OH� ELODQ�
ULVTXHV�EpQpÀFHV� FRPSOHW� GX� YDFFLQ� DQWLYDULFHOOHX[� j� O·pFKHOOH�
mondiale. 

Vaccins contre la grippe pandémique 

/H�*$&96�D�H[DPLQp���PLVHV�j�MRXU�FRQFHUQDQW�O·LQQRFXLWp�GHV�
YDFFLQV� FRQWUH� OD� JULSSH�$�+�1��SGP���� TXL� SRUWDLHQW� QRWDP-
PHQW�VXU� OHV�DVVRFLDWLRQV�DYHF� OD�QDUFROHSVLH�HW� OH�6*%��/H� OLHQ�
HQWUH�O·XWLOLVDWLRQ�GX�YDFFLQ�SDQGpPLTXH�DGMXYDQWp�3DQGHPUL[��
�*OD[R6PLWK.OLQH�� HW� OD� QDUFROHSVLH� MXYpQLOH� VRXGDLQH� D� DLQVL�
pWp�FRQÀUPp�GDQV���SD\V��)LQODQGH��,UODQGH��1RUYqJH�HW�6XqGH���
R��OH�YDFFLQ�HVW�IRUWHPHQW�XWLOLVp�FKH]�OHV�HQIDQWV�HW�OHV�DGROHV-
FHQWV��'DQV�WRXV�FHV�SD\V��OH�ULVTXH�DEVROX�HVW�IDLEOH�HW�OH�ULVTXH�
UHODWLI�VLJQLÀFDWLYHPHQW�pOHYp��DOODQW�GH�����SRXU���������>LQWHU-
YDOOH� GH� FRQÀDQFH� �,&�� j� ����� ��������@� HQ� 6XqGH� j� ����� SRXU�
���������,&�j����������������HQ�,UODQGH��-XVTX·j�SUpVHQW��XQH�WHOOH�
DVVRFLDWLRQ� D� pWp� REVHUYpH� FKH]� OHV� DGXOWHV� XQLTXHPHQW� HQ�
)UDQFH�� '·DXWUHV� pWXGHV� VRQW� HQ� FRXUV� GH� ÀQDOLVDWLRQ� DX�
5R\DXPH�8QL�HW�DX�&DQDGD��%LHQ�TXH�OH�3DQGHPUL[��������+�1���
QH�VRLW�SOXV�XWLOLVp�HW�TXH�WRXV�OHV�ORWV�GH�FH�YDFFLQ�VRLHQW�PDLQ-
WHQDQW�SpULPpV��OH�*$&96�FRQVLGqUH�TXH�OHV�UHFKHUFKHV�GRLYHQW�
VH� SRXUVXLYUH� SRXU� PLHX[� FDUDFWpULVHU� OHV� PpFDQLVPHV� ELROR-
JLTXHV� SRWHQWLHOOHPHQW� VRXV�MDFHQWV� j� FHWWH� DVVRFLDWLRQ�� /D�
SOXSDUW� GHV� FDV� GH� QDUFROHSVLH�� DYHF� RX� VDQV� H[SRVLWLRQ� DX�
3DQGHPUL[��� DSSDUDLVVHQW� FKH]� GHV� VXMHWV� SRUWHXUV� GH� O·DOOqOH�
+/$� '4%������� ,O� HVW� FUXFLDO� GH� FRPSUHQGUH� OHV� IDFWHXUV�
GpFOHQFKDQWV� HW� OHV� FDXVHV� LQWHUYHQDQW� GDQV� FHWWH� DVVRFLDWLRQ��
FRPSWH�WHQX�QRWDPPHQW�GH�OD�QpFHVVLWp�G·pODERUHU�GH�QRXYHDX[�
YDFFLQV�SRXU� VH�SURWpJHU�GHV�SDQGpPLHV�j�YHQLU��

/·DVVRFLDWLRQ� HQWUH� OH� 6*%� HW� OH� YDFFLQ� DQWLJULSSDO� HVW� DSSDUXH�
SRXU�OD�SUHPLqUH�IRLV�VXLWH�j�OD�FDPSDJQH�GH�YDFFLQDWLRQ�FRQWUH�
OD� JULSSH� SRUFLQH�PHQpH� HQ� ����� DX[� (WDWV�8QLV� �ULVTXH� DWWUL-
EXDEOH�� HQYLURQ� �� FDV� GH� 6*%� SRXU� ���� ���� YDFFLQDWLRQV��� /H�
6*%�HVW�XQH�QHXURSDWKLH�SpULSKpULTXH�DLJXs�j�PpGLDWLRQ�LPPX-
QLWDLUH� UHODWLYHPHQW� UDUH� ��� j� �� FDV� SRXU� �������� SHUVRQQHV� HW�
SDU�DQ���'DQV�XQH�SURSRUWLRQ�GHV�FDV�DOODQW�MXVTX·j������OH�6*%�
HVW�SUpFpGp�SDU�XQH�PDODGLH�LQIHFWLHXVH��HW�QRWDPPHQW�SDU�XQH�
LQIHFWLRQ�JDVWUR�LQWHVWLQDOH�RX�UHVSLUDWRLUH��/·DJHQW�SDWKRJqQH�OH�
SOXV� IUpTXHPPHQW� LGHQWLÀp� HQ� DVVRFLDWLRQ� DYHF� O·DSSDULWLRQ�
XOWpULHXUH� G·XQ� 6*%� HVW� Campylobacter jejuni� �IUpTXHQFH� HVWL-
PpH�� �� FDV�GH�6*%�SRXU������pSLVRGHV� LQIHFWLHX[���

$SUqV�������SOXVLHXUV�pWXGHV�RQW�GpPRQWUp�O·DEVHQFH�G·DXJPHQ-
WDWLRQ�RX�XQ�DFFURLVVHPHQW� OpJHU�GX�ULVTXH�GH�6*%�DSUqV� O·XWL-
OLVDWLRQ�GH�YDFFLQV� FRQWUH� OD� JULSSH� VDLVRQQLqUH�KXPDLQH��PDLV�
OD� YLJLODQFH� HVW� UHVWpH� IRUWH� HW� OH� V\QGURPH� D� IDLW� O·REMHW� G·XQH�
VXUYHLOODQFH�pWURLWH�SHQGDQW�OD�FDPSDJQH�GH�YDFFLQDWLRQ�FRQWUH�
OD�JULSSH�SDQGpPLTXH�$�+�1��SGP����

/H�*$&96�D�DQDO\Vp�GHV�pWXGHV�GH� VXUYHLOODQFH�DFWLYH�SXEOLpHV�
HW�QRQ�SXEOLpHV�D\DQW�VXLYL�O·DSSDULWLRQ�GHV�FDV�GH�6*%�SHQGDQW�
OHV� FDPSDJQHV� GH� YDFFLQDWLRQ� FRQWUH� OD� JULSSH� SDQGpPLTXH�
$�+�1��SGP���� /HV� GRQQpHV� SURYHQDLHQW� GH� SD\V� LVROpHV� WHOV�
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*HUPDQ\�� 6ZHGHQ�� WKH� 8.� DQG� WKH� 86$� DV� ZHOO� DV� D�
PXOWLQDWLRQDO�(XURSHDQ�8QLRQ�VWXG\�DQG�D�JOREDO�VWXG\��
6RPH�EXW�QRW�DOO�RI�WKHVH�VWXGLHV�KDYH�VKRZQ�D�UHODWLYH�
LQFLGHQFH�RI�*%6�RI������WR������IROORZLQJ�ERWK�XQDGMX-
YDQWHG� DQG� DGMXYDQWHG� LQÁXHQ]D� $�+�1��SGP��� 
pandemic vaccines. Overall, the data available are  
FRPSDWLEOH� ZLWK� D� VPDOO� LQFUHDVHG� ULVN� RI� *%6� DIWHU� 
LQÁXHQ]D� $�+�1��SGP��� YDFFLQDWLRQ� WKDW� LV� VXEVWDQ-
WLDOO\�ORZHU�WKDQ�WKDW�REVHUYHG�IROORZLQJ�WKH������VZLQH�
LQÁXHQ]D�YDFFLQDWLRQ�FDPSDLJQ� LQ� WKH�86$�

live attenuated dengue vaccines
*$&96� UHYLHZHG� SURJUHVV� ZLWK� WKH� GHYHORSPHQW� RI� 
WHWUDYDOHQW� UHFRPELQDQW� OLYH� GHQJXH� YLUXV� YDFFLQHV��
RI�ZKLFK�DW� OHDVW�RQH�FKLPHULF� FDQGLGDWH�ZLWK�D�\HOORZ�
IHYHU� YLUXV� JHQHWLF� EDFNERQH� LV� XQGHUJRLQJ� SKDVH� ,,,�
VWXGLHV��7KH�REMHFWLYH�ZDV�WR�DSSUDLVH�WKH�VDIHW\�DVVHVV-
ment plans proactively in order to determine the data 
FULWLFDO�WR�VDIHW\�VKRXOG�WKH�YDFFLQH�DWWDLQ�DXWKRUL]DWLRQ�
IRU� XVH� LQ� SRSXODWLRQV� ZKHUH� WKH� EXUGHQ� RI� GHQJXH� LV�
VLJQLÀFDQW�

7R� GDWH�� QR� VHULRXV� YDFFLQH�UHODWHG� HYHQWV� KDYH� EHHQ�
GRFXPHQWHG� LQ� WKH� ��� ���� VXEMHFWV� ZKR� KDYH� SDUWLFL-
SDWHG� LQ� GLIIHUHQW� SKDVHV� RI� WKH� GHQJXH� YDFFLQH� WULDOV��
,Q� DGGLWLRQ�� DPRQJ� YDFFLQH� UHFLSLHQWV�� QR� H[FHVV� FDVHV�
RI� GHQJXH� IHYHU� RU� VHYHUH� GHQJXH� DWWULEXWDEOH� WR� WKH�
YDFFLQH� YLUXV� KDYH� EHHQ� GHPRQVWUDWHG� FRPSDUHG� ZLWK�
FRQWURO�JURXSV��3XEOLVKHG�UHVXOWV�IURP�D�SKDVH��E�VWXG\�
FRQGXFWHG�DPRQJ�VFKRRO�DJH�FKLOGUHQ�LQ�7KDLODQG�LQGL-
FDWHG�DQ�RYHUDOO�HIÀFDF\�RI�����EXW�WKHUH�ZDV�HYLGHQFH�
RI� JUHDWHU� SURWHFWLRQ� DJDLQVW� �� RI� WKH� �� VHURW\SHV�� 
*$&96� DJUHHG� WKDW� WKH� VDIHW\� SURÀOH� REVHUYHG� XS� WR�
GDWH�LV�HQFRXUDJLQJ�EXW�HIÀFDF\�WR�SURWHFW�DJDLQVW�GHQ-
JXH� UHPDLQV�D� FULWLFDO� IDFWRU� WR�EH� FRQÀUPHG�

*$&96�UHFRJQL]HG�WKDW�VHYHUDO�LVVXHV�ZLOO�UHPDLQ�FKDO-
OHQJHV� IRU� WKH� HYDOXDWLRQ� RI� WKH� VDIHW\� RI� GHQJXH� YDF-
FLQHV� LI�SKDVH�,,,�VWXGLHV� LQGLFDWH�HIÀFDF\�DJDLQVW�FOLQL-
FDO� GLVHDVH�� LQ� SDUWLFXODU� WKH� ODFN� RI� KDUPRQL]DWLRQ� RI�
GHQJXH� FDVH� FODVVLÀFDWLRQV� DQG� WKH� ODFN� RI� FRQVHQVXV�
RQ�WKH�IROORZ�XS�WLPH�RU�H[SRVXUHV�WR�GLIIHUHQW�GHQJXH�
YLUXV� W\SHV� QHHGHG� WR� PRQLWRU� WKH� WKHRULFDO� ULVN� RI�
YDFFLQH�PHGLDWHG� HQKDQFHG� VHYHUH� GLVHDVH� RXWFRPHV��
6DIHW\�HYDOXDWLRQ�RI�GHQJXH�YDFFLQHV�LV�DOVR�FRPSOLFDWHG�
E\� WKH�UDULW\�RI�VXVSHFWHG�DGYHUVH�HYHQWV� WKDW�FRXOG�EH�
UHDGLO\� DWWULEXWDEOH� WR� WKH� YDFFLQH�� L�H�� QHXURWURSLF� RU�
YLVFHURWURSLF� GLVHDVH� IURP� WKH� \HOORZ� IHYHU� YDFFLQH� YL-
UXV�EDFNERQH��DQG�VHYHUH�GHQJXH�IURP�QDWXUDO�LQIHFWLRQ�
SRWHQWLDOO\� LQGXFHG�E\� LQFRPSOHWH�YDFFLQH�SURWHFWLRQ�

,Q� ������ :+2� LVVXHG� WHFKQLFDO� UHFRPPHQGDWLRQV� WR�
JXLGH�WKH�GHYHORSPHQW�RI�GHQJXH�YDFFLQHV��*$&96�FRQ-
FXUV�WKDW�ORQJ�WHUP�IROORZ�XS�RI�YDFFLQDWHG�DQG�XQYDF-
FLQDWHG�FRKRUWV��LQFOXGLQJ�WKRVH�LQ�UDQGRPL]HG�GRXEOH�

TXH�O·$OOHPDJQH��OH�&DQDGD��OHV�(WDWV�8QLV��OD�)UDQFH��OH�5R\DXPH�
8QL�HW�OD�6XqGH��G·XQH�pWXGH�PXOWLQDWLRQDOH�UpDOLVpH�SDU�O·8QLRQ�
HXURSpHQQH� HW� G·XQH� pWXGH�PRQGLDOH�� &HUWDLQHV� GH� FHV� pWXGHV��
PDLV�SDV�WRXWHV��RQW�PLV�HQ�pYLGHQFH�XQH�LQFLGHQFH�UHODWLYH�GX�
6*%� GH� ����� j� ����� VXLWH� j� O·XWLOLVDWLRQ� GHV� YDFFLQV� FRQWUH� OD�
JULSSH�SDQGpPLTXH�$�+�1��SGP���DGMXYDQWpV�HW�QRQ�DGMXYDQ-
WpV��*OREDOHPHQW��OHV�GRQQpHV�GLVSRQLEOHV�VRQW�FRPSDWLEOHV�DYHF�
XQH�IDLEOH�DXJPHQWDWLRQ�GX�ULVTXH�GH�6*%�DSUqV�OD�YDFFLQDWLRQ�
FRQWUH� OD�JULSSH�$�+�1��SGP���VXEVWDQWLHOOHPHQW� LQIpULHXUH�j�
FHOOH� REVHUYpH� DSUqV� OD� FDPSDJQH� GH� YDFFLQDWLRQ� FRQWUH� OD�
JULSSH�SRUFLQH�GH������DX[�(WDWV�8QLV��

Vaccins vivants atténués contre la dengue
/H� *$&96� D� H[DPLQp� OHV� SURJUqV� GDQV� OD� PLVH� DX� SRLQW� GH�
YDFFLQV�YLYDQWV� WpWUDYDOHQWV� UHFRPELQDQWV�FRQWUH� OH�YLUXV�GH� OD�
GHQJXH�� SDUPL� OHVTXHOV� DX� PRLQV� XQ� YDFFLQ� FDQGLGDW� FKLPp-
ULTXH�XWLOLVDQW� FRPPH�VTXHOHWWH�JpQpWLTXH� OH� YLUXV�GH� OD�ÀqYUH�
MDXQH�HVW�HQ�FRXUV�G·HVVDL�GH�SKDVH� ,,,��6RQ�REMHFWLI�pWDLW�G·DS-
SUpFLHU� GH�PDQLqUH� SURDFWLYH� OHV� SODQV� G·pYDOXDWLRQ� GH� O·LQQR-
FXLWp� SRXU� GpWHUPLQHU� TXHOOHV� GRQQpHV� VHUDLHQW� HVVHQWLHOOHV�
SRXU�FHWWH�pYDOXDWLRQ�VL� OH�YDFFLQ�YHQDLW�j�DWWHLQGUH�OH�VWDGH�GH�
O·DXWRULVDWLRQ� HQ� YXH� G·XQH� XWLOLVDWLRQ� SDUPL� GHV� SRSXODWLRQV�
TXH� OD�GHQJXH�DIIHFWH�GH�PDQLqUH� LPSRUWDQWH��

� FH� MRXU�� DXFXQH� PDQLIHVWDWLRQ� SRVWYDFFLQDOH� JUDYH� Q·D� pWp�
HQUHJLVWUpH� SDUPL� OHV� ��� ���� VXMHWV� D\DQW� SDUWLFLSp� DX[� GLIIp-
UHQWHV�SKDVHV�GHV�HVVDLV�GH�YDFFLQV�FRQWUH� OD�GHQJXH��(Q�RXWUH��
DXFXQ�H[FqV�GH�FDV�GH�GHQJXH�RX�GH�GHQJXH�VpYqUH�DWWULEXDEOH�
DX�YLUXV�YDFFLQDO�Q·D�pWp�PLV�HQ�pYLGHQFH�FKH]�OHV�EpQpÀFLDLUHV�
GH�OD�YDFFLQDWLRQ�SDU�UDSSRUW�j�GHV�JURXSHV�WpPRLQV��/HV�UpVXO-
WDWV� SXEOLpV� G·XQH� pWXGH� GH� SKDVH� �E� FRQGXLWH� HQ� 7KDwODQGH�
FKH]�GHV�HQIDQWV�G·kJH�VFRODLUH�LQGLTXDLHQW�XQH�HIÀFDFLWp�JOREDOH�
GH������PDLV�LO�H[LVWDLW�GHV�pOpPHQWV�HQ�IDYHXU�G·XQH�SURWHFWLRQ�
SOXV� LPSRUWDQWH� FRQWUH� �� GHV� �� VpURW\SHV�� Le GACVS a admis 
TXH� OH� SURÀO� G·LQQRFXLWp� REVHUYp� j� FH� MRXU� HVW� HQFRXUDJHDQW��
PDLV� O·HIÀFDFLWp� GX� YDFFLQ� HQ� WHUPHV� GH� SURWHFWLRQ� FRQWUH� OD�
GHQJXH� UHVWH�XQ�pOpPHQW� FULWLTXH��TXL� UHVWH�j� FRQÀUPHU��

/H� &RPLWp� D� UHFRQQX� TXH� SOXVLHXUV� DVSHFWV� FRQWLQXHUDLHQW� GH�
SRVHU� SUREOqPH� GDQV� O·DSSUpFLDWLRQ� GH� O·LQQRFXLWp� GHV� YDFFLQV�
FRQWUH� OD�GHQJXH�VL� OHV�pWXGHV�GH�SKDVH�,,,�YHQDLHQW�j� LQGLTXHU�
XQH� HIÀFDFLWp� GH� FHV� YDFFLQV� FRQWUH� OD� PDODGLH� FOLQLTXH�� HW�
QRWDPPHQW�OH�PDQTXH�G·KDUPRQLVDWLRQ�HQWUH�OHV�FODVVLÀFDWLRQV�
GHV� FDV� GH� GHQJXH� HW� O·LQVXIÀVDQFH� GX� FRQVHQVXV� VXU� OD� GXUpH�
GX� VXLYL� RX� VXU� OHV� W\SHV� GH� YLUXV� DX[TXHOV� LO� IDXGUDLW� rWUH�
H[SRVp�SHQGDQW� OH� VXLYL�SRXU�pYDOXHU� OH� ULVTXH� WKpRULTXH�G·DJ-
JUDYDWLRQ� pYHQWXHOOH�GHV� LVVXHV�GH� OD�GHQJXH� VpYqUH� LQGXLW� SDU�
OH� YDFFLQ�� /·pYDOXDWLRQ� GH� O·LQQRFXLWp� GHV� YDFFLQV� FRQWUH� OD�
GHQJXH� HVW� DXVVL� FRPSOLTXpH� SDU� OD� UDUHWp� GHV� PDQLIHVWDWLRQV�
LQGpVLUDEOHV�VXVSHFWpHV�TXH�O·RQ�SRXUUDLW�IDFLOHPHQW�LPSXWHU�DX�
YDFFLQ��j� VDYRLU�XQ�QHXURWURSLVPH�RX�XQ�YLVFpURWURSLVPH�G��j�
OD�SUpVHQFH�GX�VTXHOHWWH�YLUDO�DSSDUWHQDQW�DX�YLUXV�GH�OD�ÀqYUH�
MDXQH� HW� OD� VXUYHQXH� GH� IRUPHV� JUDYHV� GH� O·LQIHFWLRQ� QDWXUHOOH�
SRWHQWLHOOHPHQW� LQGXLWH� SDU� XQH� SURWHFWLRQ� YDFFLQDOH� LQFRP-
SOqWH��

(Q�������O·206�D�SXEOLp�GHV�UHFRPPDQGDWLRQV�WHFKQLTXHV�SRXU�
JXLGHU�OD�PLVH�DX�SRLQW�GHV�YDFFLQV�FRQWUH�OD�GHQJXH��/H�*$&96�
FRQYLHQW� TX·LO� IDXGUDLW� V·HIIRUFHU� GH� VXLYUH� j� ORQJ� WHUPH� GHV�
FRKRUWHV� GH� SHUVRQQHV� YDFFLQpHV� HW� QRQ� YDFFLQpHV�� \� FRPSULV�

5Ï 1?@AF?PCMLÏ�ÏCRÏ?J�Ï.PMRCARGTCÏCDÍA?AWÏMDÏ RFCÏPCAMK@GL?LR�Ï JGTCÌ?RRCLS?RCB�Ï!7"Ï
RCRP?T?JCLRÏ BCLESCÏ T?AAGLCÏ GLÏ 2F?GÏ QAFMMJAFGJBPCL�Ï ?Ï P?LBMKGQCB�Ï AMLRPMJJCBÏ
phase 2b trial. *?LACR�Ï�����Ï��������l�����

5Ï 1?@AF?PCMLÏ�ÏCRÏ?J�Ï.PMRCARGTCÏCDÍA?AWÏMDÏ RFCÏPCAMK@GL?LR�Ï JGTCÌ?RRCLS?RCB�Ï!7"ÏRCRP?T?JCLRÏ
BCLESCÏT?AAGLCÏGLÏ2F?GÏQAFMMJAFGJBPCL�Ï?ÏP?LBMKGQCB�ÏAMLRPMJJCBÏNF?QCÏ�@ÏRPG?J�Ï*?LACR, 2012, 
��������l�����
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EOLQG� FRQWUROOHG� WULDOV�� VKRXOG�EH� VRXJKW� WR�KHOS�GHWHU-
PLQH� WKH� VDIHW\� RI� GHQJXH� YDFFLQHV� ZKHQ� H[SRVHG� WR�
VHYHUDO� QDWXUDO� LQIHFWLRQ� F\FOHV�� ,Q� DGGLWLRQ�� VWRUDJH� RI�
DGHTXDWH� VDPSOHV� RI� VHUD� DQG�SHULSKHUDO� EORRG�PRQR-
QXFOHDU�FHOOV�ZLOO�EH�LPSRUWDQW�IRU�IXWXUH�VWXGLHV�RQ�WKH�
LPPXQH�PHFKDQLVPV� RI� SURWHFWLRQ� RU� RI� VHQVLWL]DWLRQ�
FRQIHUUHG� E\� GHQJXH� YDFFLQHV�� 3RVW�OLFHQVXUH� VWXGLHV�
ZLOO� DOVR� SURYLGH� HVWLPDWHV� RI� WKH� ORQJ�WHUP� HIIHFWLYH-
QHVV� RI� LPPXQL]DWLRQ� DJDLQVW� PXOWLSOH� GHQJXH� YLUXV�
VHURW\SHV� LQ� ODUJH� SRSXODWLRQV�� DVVHVV� WKH� ULVN� RI� YDF-
FLQH� YLUXV� HVFDSH� DQG� DQ\� KHUG� HIIHFWV� RI� YDFFLQDWLRQ��
KHOS�HVWDEOLVK�ZKHWKHU�ERRVWHU�LPPXQL]DWLRQ�LV�QHHGHG��
DQG�LQGLFDWH�DQ\�SRWHQWLDO�DJH�VKLIWV�LQ�GHQJXH�SUHVHQ-
WDWLRQV�� *$&96� LGHQWLÀHG� VHYHUDO� DSSURDFKHV� WKDW�
VKRXOG�EH�FRQVLGHUHG�LQ�GHVLJQLQJ�WKRVH�VWXGLHV��FROOHF-
WLRQ� RI� EDFNJURXQG� GHQJXH� VXUYHLOODQFH� GDWD�� XVH� RI�
SKDVHG� LQWURGXFWLRQ� �H�J�� VWHSSHG� ZHGJH� GHVLJQV��� XVH�
of case-control and case-only methods (to detect rare 
HDUO\� DGYHUVH� HYHQWV��� DQG� HSLGHPLRORJLFDO� H[SORUDWLRQ�
RI�VLJQDOV�DV�WKH�PRVW�DSSURSULDWH�ZD\�WR�HVWDEOLVK�FDX-
VDOLW\� IRU� SRWHQWLDOO\� UHODWHG� DGYHUVH� HYHQWV� IROORZLQJ�
LPPXQL]DWLRQ�

global Vaccine Safety initiative
,Q� ������:+2� DQG� D� JURXS� RI� SDUWQHUV� GHYHORSHG� WKH�
*OREDO�9DFFLQH�6DIHW\��*96��%OXHSULQW��D�VWUDWHJLF�GRFX-
PHQW� ZLWK� D� YLVLRQ� RI� HVWDEOLVKLQJ� HIIHFWLYH� YDFFLQH�
SKDUPDFRYLJLODQFH� V\VWHPV� LQ� DOO� FRXQWULHV�� The GVS 
%OXHSULQW� LV� D� SDUW� RI� WKH� *OREDO�9DFFLQH� $FWLRQ� 3ODQ��
ZKLFK�ZDV� HQGRUVHG� E\� WKH�:RUOG�+HDOWK�$VVHPEO\� LQ�
0D\� ������ 7KH� *OREDO� 9DFFLQH� 6DIHW\� ,QLWLDWLYH� �*96,��
ZDV� VHW� XS� WR� LPSOHPHQW� WKH� %OXHSULQW� DQG� LV� DGYLVHG�
E\� WKH� *96,� SODQQLQJ� JURXS�� 7KH� %OXHSULQW� VWUDWHJLF�
JRDOV��ZKLFK�*96,� LV� H[SHFWHG� WR� DFKLHYH�GXULQJ� ����²
������LQFOXGH������HQVXULQJ�PLQLPDO�FDSDFLW\�LQ�YDFFLQH�
VDIHW\� IRU� DOO� /0,&V�� ���� SURPRWLQJ� HQKDQFHG� YDFFLQH�
SKDUPDFRYLJLODQFH� DFWLYLWLHV� LQ� FRXQWULHV�ZLWK� VSHFLÀF�
QHHGV�� DQG� ���� HVWDEOLVKLQJ� D� JOREDO� WHFKQLFDO� VXSSRUW�
VWUXFWXUH�

*$&96�UHYLHZHG�WKH�GHYHORSPHQW�RI�WKH�*96,�ZRUNSODQ�
DQG�WKH�GLVSOD\�RI�LWV�SURGXFWV�WKURXJK�LWV�ZHEVLWH�7 The 
*96,� LGHQWLÀHG�DFWLYLWLHV� WR� FRYHU� WKH� �� VWUDWHJLF� JRDOV�
RI�WKH�%OXHSULQW�WKURXJK�D�EURDG�QHWZRUN�RI�VWDNHKROG-
HUV� HQJDJHG� LQ� JOREDO� YDFFLQH� SKDUPDFRYLJLODQFH�� $Q�
DFWLYLW\�SRUWIROLR�KDV�EHHQ�GHYHORSHG�DV�D�PDQDJHPHQW�
WRRO� IRU� LPSOHPHQWLQJ� WKH� %OXHSULQW�� ,Q� WKH� SRUWIROLR��
DFWLYLWLHV� DUH� SULRULWL]HG� EDVHG� RQ� WKHLU� H[SHFWHG� LP-
pact, feasibility and desirability. The portfolio provides 
LQLWLDWRUV�� PDQDJHUV� DQG� GRQRUV� RI� HDFK� DFWLYLW\� ZLWK�
GXH� UHFRJQLWLRQ� IRU� WKHLU� UHVSHFWLYH� UROHV�� ,W� LV� DOVR� D�
UHVRXUFH� IRU� DOO� VWDNHKROGHUV� LQ� JOREDO� SKDUPDFRYLJL-
ODQFH� WR� KHOS� LGHQWLI\� RQJRLQJ� HIIRUWV�� DOORZ� IRU� EHWWHU�
V\QHUJLHV�� PLQLPL]H� GXSOLFDWLRQV� DQG� HQDEOH� UHVRXUFH�

OHV�VXMHWV�SDUWLFLSDQW�j�GHV�HVVDLV�UDQGRPLVpV�HQ�GRXEOH�DYHXJOH��
SRXU� FRQWULEXHU� j� OD� GpWHUPLQDWLRQ� GH� O·LQQRFXLWp� GHV� YDFFLQV�
FRQWUH� OD� GHQJXH� ORUVTXH� FHV� VXMHWV� VRQW� H[SRVpV� j� SOXVLHXUV�
F\FOHV� G·LQIHFWLRQ� QDWXUHOOH�� (Q� RXWUH�� LO� VHUD� LPSRUWDQW� GH�
FRQVHUYHU� GHV� pFKDQWLOORQV� DSSURSULpV� GH� VpUXP� HW� GH� FHOOXOHV�
PRQRQXFOpDLUHV�GX�VDQJ�SpULSKpULTXH�SRXU�pWXGLHU�GDQV� O·DYH-
QLU� OHV�PpFDQLVPHV� LPPXQLWDLUHV� GH� SURWHFWLRQ� RX� GH� VHQVLEL-
OLVDWLRQ� LQWURGXLWV� SDU� OHV� YDFFLQV� FRQWUH� OD� GHQJXH�� (Q� RXWUH��
OHV�pWXGHV�SRVW�DXWRULVDWLRQ� IRXUQLURQW�GHV�HVWLPDWLRQV�GH� O·HI-
ÀFDFLWp� j� ORQJ� WHUPH� GH� OD� YDFFLQDWLRQ� FRQWUH� SOXVLHXUV� VpUR-
W\SHV� GH� YLUXV� GH� OD� GHQJXH� GDQV� GHV� SRSXODWLRQV� GH� JUDQGH�
DPSOHXU��pYDOXHURQW�OH�ULVTXH�G·pFKDSSHPHQW�GX�YLUXV�YDFFLQDO�
HW�WRXV�OHV�HIIHWV�pYHQWXHOV�GH�SURWHFWLRQ�LQGLUHFWH�TXH�SRXUUDLW�
DYRLU�OD�YDFFLQDWLRQ��SHUPHWWURQW�GH�WUDQFKHU�TXDQW�j�OD�QpFHV-
VLWp�G·XQH�GRVH�GH�UDSSHO��HW�LQGLTXHURQW�WRXW�GpSODFHPHQW�pYHQ-
WXHO�GDQV�OHV�WUDQFKHV�G·kJHV�WRXFKpHV�SDU�OD�GHQJXH��/H�*$&96�
D� LGHQWLÀp�SOXVLHXUV�GpPDUFKHV�j�HQYLVDJHU�GDQV� OD�FRQFHSWLRQ�
GH� FHV� pWXGHV�� FROOHFWH� GH� GRQQpHV� GH� IRQG� SDU� OD� VXUYHLOODQFH�
GH�OD�GHQJXH��UHFRXUV�j�XQH�LQWURGXFWLRQ�SDU�pWDSHV��pWXGHV�GH�
W\SH� SDU� pWDSHV�� SDU� H[HPSOH��� DSSOLFDWLRQ� GH� OD�PpWKRGH� FDV�
WpPRLQV�RX�EDVpH�VXU�OHV�FDV�VHXOHPHQW��SRXU�GpWHFWHU�GHV�PDQL-
IHVWDWLRQV� LQGpVLUDEOHV�SUpFRFHV� HW� UDUHV��� HW� pWXGH� pSLGpPLROR-
JLTXH�GHV�VLJQDX[��HQ�WDQW�TXH�PR\HQV�OHV�SOXV�DSSURSULpV�SRXU�
pWDEOLU� XQ� OLHQ� GH� FDXVDOLWp� DYHF� FHUWDLQHV� PDQLIHVWDWLRQV�
SRVWYDFFLQDOHV� LQGpVLUDEOHV��

initiative mondiale pour la sécurité des vaccins 
(Q� ������ O·206� HW� XQ� JURXSH� GH� SDUWHQDLUHV� RQW�PLV� DX� SRLQW�
OH�3URMHW�PRQGLDO�SRXU� OD�VpFXULWp�GHV�YDFFLQV��*96�%OXHSULQW���
XQ� GRFXPHQW� VWUDWpJLTXH� D\DQW� SRXU� DPELWLRQ� GH� PHWWUH� HQ�
SODFH�GHV�V\VWqPHV�GH�SKDUPDFRYLJLODQFH�j� O·pJDUG�GHV�YDFFLQV�
HIÀFDFHV�GDQV� WRXV� OHV�SD\V���/H�*96�%OXHSULQW�HVW�XQH�FRPSR-
VDQWH�GX�3ODQ�G·DFWLRQ�PRQGLDO�SRXU� OHV� YDFFLQV� DSSURXYp�SDU�
O·$VVHPEOpH� PRQGLDOH� GH� OD� 6DQWp� HQ� PDL� ������ /·,QLWLDWLYH�
PRQGLDOH� SRXU� OD� VpFXULWp� GHV� YDFFLQV� �*96,�� D� pWp� PLVH� VXU�
SLHG�SRXU�UpDOLVHU�FH�SURMHW�HW�EpQpÀFLH�GHV�FRQVHLOV�GX�JURXSH�
GH�SODQLÀFDWLRQ�GH�OD�*96,��/HV�REMHFWLIV�VWUDWpJLTXHV�GX�SURMHW�
TXH� O·RQ� V·DWWHQG� j� YRLU� DWWHLQGUH� SDU� OD� *96,� VXU� OD� SpULRGH�
����²�����VRQW�HQWUH�DXWUHV������O·REWHQWLRQ�G·XQH�FDSDFLWp�PLQL-
PDOH� HQ� PDWLqUH� GH� VpFXULWp� GHV� YDFFLQV� GDQV� WRXV� OHV� 35,7,��
���� OD� SURPRWLRQ� G·DFWLYLWpV� GH� SKDUPDFRYLJLODQFH� UHQIRUFpHV�
SRXU�OHV�YDFFLQV�GDQV�OHV�SD\V�D\DQW�GHV�EHVRLQV�VSpFLÀTXHV��HW�
���� OD� PLVH� HQ� SODFH� G·XQH� VWUXFWXUH� G·DVVLVWDQFH� WHFKQLTXH� j�
O·pFKHOOH�PRQGLDOH��

/H� *$&96� D� H[DPLQp� OD�PLVH� DX� SRLQW� GX� SODQ� GH� WUDYDLO� GH� OD�
*96,� HW� OD� SUpVHQWDWLRQ� GH� VHV� SURGXLWV� SDU� OH� ELDLV� GH� VRQ� VLWH�
ZHE�7�/D�*96,�D�LGHQWLÀp�GHV�DFWLYLWpV�SHUPHWWDQW�GH�UHPSOLU� OHV�
�� REMHFWLIV� VWUDWpJLTXHV� GX� SURMHW� JUkFH� j� OD� SDUWLFLSDWLRQ� G·XQ�
UpVHDX�pWHQGX�GH�SDUWLHV�SUHQDQWHV� H[HUoDQW�XQH�SKDUPDFRYLJL-
ODQFH� j� O·pJDUG� GHV� YDFFLQV� j� O·pFKHOOH�PRQGLDOH��8Q�SRUWHIHXLOOH�
G·DFWLYLWpV�D�pWp�FRQVWLWXp�HQ�WDQW�TX·RXWLO�GH�JHVWLRQ�SRXU�OD�PLVH�
HQ�±XYUH� GX� SURMHW��$X� VHLQ� GH� FH� SRUWHIHXLOOH�� OHV� DFWLYLWpV� RQW�
pWp�DIIHFWpHV�GH�SULRULWpV�HQ� IRQFWLRQ�GH� OHXU� LPSDFW�DWWHQGX��GH�
OHXU� IDLVDELOLWp� HW� GH� OHXU� GpVLUDELOLWp�� /H� SRUWHIHXLOOH� UHFRQQDLW�
G�PHQW� OHV� U{OHV� UHVSHFWLIV� GHV� LQLWLDWHXUV�� GHV� JHVWLRQQDLUHV� HW�
GHV� GRQDWHXUV� SRXU� FKDTXH� DFWLYLWp�� &·HVW� DXVVL� XQH� UHVVRXUFH�
SRXU� WRXWHV� OHV� SDUWLHV� SUHQDQWHV� j� OD� SKDUPDFRYLJLODQFH�
PRQGLDOH�� TXL� OHV� DLGH� j� FRQQDvWUH� OHV� HIIRUWV� HQ� FRXUV�� IDYRULVH�

6Ï 1CCÏ FRRN�CVRP?LCR�UFM�GLRGPGQPCQRPGARCB@GRQRPC?K�����������5&-=
'4 =�����=CLE�NBD�

7Ï 1CCÏFRRN�UUU�UFM�GLRT?AAGLC=Q?DCRWGLGRG?RGTCCL

6Ï 4MGPÏFRRN�CVRP?LCR�UFM�GLRGPGQPCQRPGARCB@GRQRPC?K�����������5&-='4 =�����=CLE�NBDÏ

7Ï 4MGPÏFRRN�UUU�UFM�GLRT?AAGLC=Q?DCRWGLGRG?RGTCCL
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PRELOL]DWLRQ�� 7KH� :+2� UHJLRQDO� RIÀFHV� OHDG� FRXQWU\�
VXSSRUW� LQ�FDSDFLW\�EXLOGLQJ�DQG�LQ�DGGUHVVLQJ�YDFFLQH�
VDIHW\�FRQFHUQV��&XUUHQWO\�� WKH�SRUWIROLR� LQFOXGHV����DF-
WLYLWLHV�� ��� RI� ZKLFK� KDYH� EHHQ� LGHQWLÀHG� LQ� WKH� ÀUVW�
SULRULW\� FDWHJRU\�

*$&96�H[DPLQHG�DUHDV�RI�LQWHUDFWLRQV�EHWZHHQ�LWV�PDQ-
GDWH�WR�DGYLVH�RQ�YDFFLQH�VDIHW\�LVVXHV�RI�JOREDO�LPSRU-
WDQFH� DQG� WKDW� RI� WKH� *96,� WR� VXSSRUW� DQG� VWUHQJWKHQ�
JOREDO�YDFFLQH�SKDUPDFRYLJLODQFH�FDSDFLW\��*$&96�UHF-
RJQL]HV�WKDW�WKH�*96,�VWUDWHJLHV�DUH�UHTXLUHG�WR�LPSURYH�
YDFFLQH� VDIHW\� V\VWHPV� DQG� GHYHORS� QHWZRUNV� WR�
VWUHQJWKHQ� WKH� PRQLWRULQJ�� HYDOXDWLRQ� DQG� UHVSRQVH�
WR� YDFFLQH� VDIHW\� LVVXHV�� 7KH� UDSLG� GHYHORSPHQW� RI� DF-
WLYLWLHV�H[SHFWHG�WR�EH�DVVRFLDWHG�ZLWK�WKH�*96,�ZLOO�DOVR�
JHQHUDWH�D�FRPSOH[�QHWZRUN�RI�VWDNHKROGHUV�ZKHUH�UROHV�
DQG�UHVSRQVLELOLWLHV�VKRXOG�EH�GHÀQHG�DV�FOHDUO\�DV�SRV-
VLEOH�� 7KH� *96,� DGGUHVVHV� PDQ\� DVSHFWV� WKDW� LQWHUVHFW�
ZLWK�WKH�ZRUN�RI�RWKHU�HVWDEOLVKHG�JURXSV��7KH�FRPSOH-
PHQWDULW\�RI�DGYLFH�IURP�YDFFLQH�VDIHW\�ERGLHV�ZLWK�WKDW�
RI� RWKHU� LPPXQL]DWLRQ� DQG� SXEOLF� KHDOWK� DGYLVRU\�
JURXSV�UHTXLUHV�SDUWLFXODU�DWWHQWLRQ��ERWK�DW�JOREDO�DQG�
UHJLRQDO� OHYHOV�� *$&96� LGHQWLÀHG� VHYHUDO� DUHDV� ZKHUH�
WKH�*96,�VKRXOG�FOHDUO\�RXWOLQH�WKH�OHDGLQJ�UROH�RI�:+2�
DV�D�JOREDO�FRQYHQHU�LQ�KHDOWK�PRQLWRULQJ�DQG�V\VWHPV��
,Q� DGGLWLRQ�� HIIRUWV� VKRXOG� LQFOXGH�� LQYROYLQJ� UHJLRQDO�
DQG� QDWLRQDO� LPPXQL]DWLRQ� WHFKQLFDO� DGYLVRU\� JURXSV�
ZLWK�YDFFLQH� VDIHW\�DVVHVVPHQW�DQG�FRPPXQLFDWLRQ�HI-
IRUWV��XVH�RI�H[LVWLQJ�DFDGHPLF�DQG�HGXFDWLRQDO� LQVWLWX-
WLRQV� WR� H[SDQG� YDFFLQH� VDIHW\� WUDLQLQJ� UHVRXUFHV�� HQ-
JDJHPHQW� RI� YDFFLQH�SURGXFHUV� LQ� SURPRWLQJ� LQIRUPD-
WLRQ� H[FKDQJH�� DQG� DFWLYH� GHYHORSPHQW� RI� D� URVWHU� RI�
YDFFLQH� SKDUPDFRYLJLODQFH� H[SHUWV� ZLWK� DSSURSULDWH�
FXOWXUDO� DZDUHQHVV� DQG� JHRJUDSKLFDO� SUR[LPLW\� WR� VXS-
SRUW� FRXQWU\�GHPDQGV�

7KH� *96,� SURSRVHV� VROXWLRQV� IRU� D� QXPEHU� RI� XQPHW�
QHHGV� LQ� YDFFLQH� VDIHW\�� 7KH� %OXHSULQW� IUDPHZRUN� KDV�
WKH� SRWHQWLDO� WR� LQYROYH� PDQ\� QHZ� SOD\HUV� LQ� D� EURDG�
FROODERUDWLYH�HIIRUW��<HW� WKH� LQFUHDVHG�YROXPH�RI�DFWLYL-
WLHV� DQG� DWWHQWLRQ�ZLOO� JHQHUDWH� FRPSHWLWLRQ� DQG� FRP-
SHWHQF\�LVVXHV��UHTXLULQJ�FOHDU�DFFRXQWDELOLW\�DQG�TXDO-
LW\� DVVXUDQFH�� *$&96� WKHUHIRUH� SURSRVHG� D� WKRURXJK�
DQDO\VLV� RI� KRZ� WKH� FRPSOH[� QHHGV� IRU� YDFFLQH� VDIHW\�
FDQ�EHVW�EH�DGGUHVVHG�DQG�GHYHORSPHQW�RI�DQ�DFFRXQW-
DELOLW\� IUDPHZRUN� IRU� DOO� VWDNHKROGHUV� SDUWLFLSDWLQJ� LQ�
WKH�*96,�� 7KH� UROH� RI�*$&96�ZLWK� UHVSHFW� WR� WKH�*96,�
ZLOO� UHPDLQ�DW� WKH�FRQVXOWDQF\�DQG�DGYLVRU\� OHYHO��SUR-
YLGLQJ� LQGHSHQGHQW� HYDOXDWLRQ� RI� WKH� HYLGHQFH� IRU� WKH�
JOREDO�YDFFLQH�VDIHW\� LVVXHV� LGHQWLÀHG�E\�DQG�IRU�:+2��
7KH� UDSLGO\� LQFUHDVLQJ� QXPEHU� RI� SURSRVHG� DFWLYLWLHV�
ZLOO� DOVR� UHTXLUH� D�PRUH� FRPSUHKHQVLYH� V\VWHP�RI�SUL-
RULWL]DWLRQ�ZLWK� DSSURSULDWH� FULWHULD�� 7KH� FRPPLWWHH� LV�
ZHOO� SRVLWLRQHG� WR� KHOS� VHW� WKRVH� FULWHULD�� ZLWK� D� IRFXV�
RQ�HQVXULQJ�WKDW� WHFKQLFDO�SDUWQHUV·�DFWLYLWLHV�PHHW� WKH�
QHHGV� RI� /0,&V� LQ� VWUHQJWKHQLQJ� WKHLU� YDFFLQH� VDIHW\�
capacities. !

GH� SOXV� JUDQGHV� V\QHUJLHV�� OLPLWH� OD� GXSOLFDWLRQ� GHV� DFWLYLWpV� HW�
SHUPHW� OD� PRELOLVDWLRQ� GHV� PR\HQV�� /HV� EXUHDX[� UpJLRQDX[� GH�
O·206� GLULJHQW� OH� VRXWLHQ� DX[� SD\V� GDQV� OH� UHQIRUFHPHQW� GHV�
FDSDFLWpV� HW� OD� UpVROXWLRQ� GHV� SUREOqPHV� GH� VpFXULWp� YDFFLQDOH��
$FWXHOOHPHQW�� OH� SRUWHIHXLOOH� FRPSUHQG� ��� DFWLYLWpV�� GRQW� ��� RQW�
pWp�UHFRQQXHV�FRPPH�GHYDQW�EpQpÀFLHU�GH�OD�SOXV�IRUWH�SULRULWp��

/H� *$&96� D� H[DPLQp� OHV� GRPDLQHV� G·LQWHUDFWLRQ� HQWUH� VRQ�
PDQGDW�FRQVLVWDQW�j�IRXUQLU�XQ�DYLV�VXU�GHV�TXHVWLRQV�HQ�UDSSRUW�
DYHF�OD�VpFXULWp�GHV�YDFFLQV�G·LPSRUWDQFH�PRQGLDOH�HW�FHOXL�GH�OD�
*96,�� TXL� HVW� G·DSSX\HU� HW� GH� UHQIRUFHU� OHV� FDSDFLWpV�PRQGLDOHV�
GH�SKDUPDFRYLJLODQFH�j�O·pJDUG�GHV�YDFFLQV��,O�D�UHFRQQX�TXH�OHV�
VWUDWpJLHV� GH� OD� *96,� pWDLHQW� QpFHVVDLUHV� SRXU� DPpOLRUHU�
OHV�V\VWqPHV�GH�VpFXULWp�YDFFLQDOH�HW�SRXU�GpYHORSSHU�GHV�UpVHDX[�
SHUPHWWDQW� G·DPpOLRUHU� OD� VXUYHLOODQFH� HW� O·pYDOXDWLRQ� GHV�
SUREOqPHV�GH�VpFXULWp�YDFFLQDOH��DLQVL�TXH� OD�UpSRQVH�j�FHV�SUR�
EOqPHV�� /H� GpYHORSSHPHQW� UDSLGH� GHV� DFWLYLWpV� TXL� GHYUDLHQW�
DFFRPSDJQHU� O·,QLWLDWLYH� PRQGLDOH� SRXU� OHV� YDFFLQV� IHUD� pJDOH-
PHQW� DSSDUDvWUH�XQ� UpVHDX� FRPSOH[H�GH�SDUWLHV�SUHQDQWHV��GRQW�
OHV� U{OHV� HW� OHV� UHVSRQVDELOLWpV� VHURQW� j� GpÀQLU� DXVVL� FODLUHPHQW�
TXH� SRVVLEOH�� /D� *96,� LQWHUYLHQW� GDQV� SOXVLHXUV� GLUHFWLRQV� TXL�
UHFRXSHQW� OHV� GRPDLQHV� G·DFWLYLWp� G·DXWUHV� JURXSHV� pWDEOLV�� /D�
FRPSOpPHQWDULWp� GHV� DYLV� pPLV� SDU� OHV� RUJDQHV� FKDUJpV� GH�
OD� VpFXULWp� GHV� YDFFLQV� HW� GH� FHX[� G·DXWUHV� JURXSHV� FRQVXOWDWLIV�
GDQV�OHV�GRPDLQHV�GH�OD�YDFFLQDWLRQ�HW�GH�OD�VDQWp�SXEOLTXH�GRLW�
IDLUH� O·REMHW�G·XQH�DWWHQWLRQ�SDUWLFXOLqUH�� WDQW�DX�QLYHDX�PRQGLDO�
TXH� UpJLRQDO�� /H� *$&96� D� LGHQWLÀp� SOXVLHXUV� GRPDLQHV� GDQV�
OHVTXHOV�OD�*96,�GHYUDLW�FODLUHPHQW�LQGLTXHU�OH�U{OH�GLUHFWHXU�GH�
O·206� HQ� WDQW� TX·RUJDQLVDWHXU�PRQGLDO� GH� OD� VXUYHLOODQFH� VDQL-
WDLUH� HW� GHV� V\VWqPHV� GH� VDQWp�� /HV� HIIRUWV� GRLYHQW� QRWDPPHQW�
DXVVL�SRUWHU�VXU�O·LPSOLFDWLRQ�GHV�JURXSHV�WHFKQLTXHV�FRQVXOWDWLIV�
QDWLRQDX[�VXU�OD�YDFFLQDWLRQ�GDQV�O·pYDOXDWLRQ�GH�O·LQQRFXLWp�GHV�
YDFFLQV�HW� OD�FRPPXQLFDWLRQ�FRQFHUQDQW� OHV�DFWLYLWpV�� OH� UHFRXUV�
j�GHV�LQVWLWXWLRQV�GH�IRUPDWLRQ�HW�G·HQVHLJQHPHQW�VXSpULHXU�H[LV-
WDQWHV� FRPPH� DXWUHV� PR\HQV� SRXU� IRUPHU� j� OD� VpFXULWp� GHV�
YDFFLQV�� O·HQJDJHPHQW�GHV� IDEULFDQWV�GH�YDFFLQV�j�SRXUVXLYUH� OHV�
pFKDQJHV� G·LQIRUPDWLRQV� HW� OH� GpYHORSSHPHQW� DFWLI� G·XQH� OLVWH�
G·H[SHUWV�GH�OD�SKDUPDFRYLJLODQFH�j�O·pJDUG�GHV�YDFFLQV�VXIÀVDP-
PHQW�VHQVLELOLVpV�DX[�SUREOqPHV�FXOWXUHOV�HW�SURFKHV�VXU�OH�SODQ�
JpRJUDSKLTXH�SRXU�UpSRQGUH�DX[�EHVRLQV�GHV�SD\V��

/D� *96,� SURSRVH� GHV� VROXWLRQV� SRXU� XQ� FHUWDLQ� QRPEUH� GH�
EHVRLQV�QRQ�VDWLVIDLWV�HQ�PDWLqUH�GH�VpFXULWp�YDFFLQDOH��/H�FDGUH�
GX�SURMHW�*96�%OXHSULQW�SHUPHW�G·LPSOLTXHU�XQ�JUDQG�QRPEUH�
GH� QRXYHDX[� DFWHXUV� GDQV� XQ� HIIRUW� FROODERUDWLI� GH� JUDQGH�
HQYHUJXUH��1pDQPRLQV��O·DFFURLVVHPHQW�GX�YROXPH�G·DFWLYLWpV�HW�
GH� O·LQWpUrW� VXVFLWp�JpQpUHUD�XQH�FRPSpWLWLRQ�HW�GHV�SUREOqPHV�
GH� FRPSpWHQFHV� QpFHVVLWDQW� GHV� REOLJDWLRQV� UHGGLWLRQQHOOHV�
FODLUHV�HW�XQH�DVVXUDQFH�GH�OD�TXDOLWp��/H�*$&96�D�GRQF�SURSRVp�
XQH�DQDO\VH�DSSURIRQGLH�GHV�PR\HQV�SRXU�UpSRQGUH�DX[�EHVRLQV�
FRPSOH[HV�HQ�PDWLqUH�GH�VpFXULWp�YDFFLQDOH�HW�O·pODERUDWLRQ�G·XQ�
FDGUH�G·REOLJDWLRQV�UHGGLWLRQQHOOHV�SRXU�O·HQVHPEOH�GHV�SDUWLHV�
SUHQDQWHV�j�OD�*96,��É�O·pJDUG�GH�OD�*96,��OH�*$&96�JDUGHUD�XQ�
U{OH� G·H[SHUWLVH� HW� GH� FRQVHLO� HQ� IRXUQLVVDQW� XQH� pYDOXDWLRQ�
LQGpSHQGDQWH�GHV�GRQQpHV� UHODWLYHV�DX[�SUREOqPHV�GH� VpFXULWp�
YDFFLQDOH� GH� SRUWpH� PRQGLDOH� LGHQWLÀpV� SDU� O·206� RX� j� VRQ�
LQWHQWLRQ�� /H� QRPEUH� UDSLGHPHQW� FURLVVDQW� G·DFWLYLWpV� SURSR-
VpHV�QpFHVVLWHUD�DXVVL�XQ�V\VWqPH�SOXV�FRPSOHW�GH�SULRULVDWLRQ��
V·DSSX\DQW�VXU�GHV�FULWqUHV�DSSURSULpV��/H�&RPLWp�HVW�ELHQ�SODFp�
SRXU�DLGHU�j�GpÀQLU�FHV�FULWqUHV��HQ�YHLOODQW�j�FH�TXH�OHV�DFWLYL-
WpV�GHV�SDUWHQDLUHV�WHFKQLTXHV�UpSRQGHQW�DX[�EHVRLQV�GHV�35,7,�
HQ�PDWLqUH�GH� UHQIRUFHPHQW�GH� OHXUV� FDSDFLWpV�SRXU�DVVXUHU� OD�
VpFXULWp�YDFFLQDOH��!
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Questions and Answers on Dengue Vaccines: 
Phase IIb study of CYD-TDV 

 
September 2012 

 
What is the current status of dengue vaccine development? 

No licensed dengue vaccine is currently available. However, there is a significant and continually 
growing public health need for effective interventions against dengue.1 A safe, effective and 
affordable dengue vaccine would represent a major advance for the control of the disease. Several 
vaccine candidates are currently at different stages of preclinical or clinical development.2 The 
candidate currently at the most advanced clinical development stage is a live attenuated tetravalent 
dengue vaccine developed by Sanofi Pasteur (CYD-TDV), which is under evaluation in phase II 
and phase III clinical studies. 
 
What are the main objectives of the phase IIb study of CYD-TDV in Thailand?3 

The primary objective of the phase IIb study is to assess the efficacy of CYD-TDV in preventing 
dengue disease, after completion of the vaccination schedule of three doses given 6 months apart. 
Additional objectives include the evaluation of vaccine safety and immunogenicity. The study 
population consists of 4,002 children aged 4 to 11 years in Ratchaburi Province, Thailand. Efficacy, 
safety and immunogenicity results, as available one year after completion of the vaccination 
schedule, are described in a recent publication.3 The study protocol includes a follow-up period of 
two additional years, which is currently ongoing. 
 
What conclusions can be drawn from the results of the phase IIb study? 

This is the first study conducted to evaluate the efficacy of any dengue vaccine candidate against 
clinical dengue disease in a population naturally exposed to dengue, which represents a significant 
advance for the field of dengue vaccine research. The results are therefore of considerable interest 
to the vaccine research community.  

Phase IIb studies are generally designed to provide initial proof-of-concept data, to be corroborated 
in larger phase III studies. Interpretation of phase IIb study results should therefore be undertaken 
with caution. 

The primary efficacy analysis, as defined in the protocol for this study, is based on the number of 
dengue cases in vaccinated and control subjects, during a one year observation period following 
completion of the vaccination schedule. The reported vaccine efficacy result of 30.2% (95% 
confidence interval: -13.4% to 56.6%) is not statistically significant, and the vaccine efficacy 
therefore remains inconclusive. 

Additional analyses were carried out to explore efficacy after at least one vaccine dose, and against 
individual dengue virus serotypes. Statistically significant efficacy estimates were reported for three 
of the four dengue virus serotypes after at least one vaccine dose, but not after three doses. These 
exploratory analyses, which are based on relatively small numbers of dengue cases, must be 
interpreted cautiously. 

According to a WHO advisory group of experts4, the recently published data from this phase IIb 
study do not yet prove nor disprove efficacy of CYD-TDV against disease caused by any of the four 
dengue virus serotypes. Further studies in larger populations and different epidemiological settings 
are needed to assess conclusively the efficacy of this vaccine candidate. 
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Based on the recently published data, the safety profile of CYD-TDV is satisfactory, for an 
observation period of 25 months after the first vaccine dose. Continued follow-up of participants in 
this and other studies will be critical to generate data towards an assessment of long-term safety of 
CYD-TDV. 

Antibody responses to each of the four dengue virus strains in the vaccine were observed in 
vaccinated subjects. Evaluation of antibody persistence over time will require continued follow-up 
of participants in this and other studies. Detailed data on the relationship between antibody 
responses and protection against clinical dengue disease in this study, such as comparisons of 
antibody levels in vaccinated subjects who developed dengue versus those who did not, remain to 
be published. Other efficacy studies in different epidemiological settings should also contribute to 
addressing this critical question. 
 
What are the implications for phase III studies and potential future licensure? 

The recently published data from a phase IIb study support the continued evaluation of this vaccine 
candidate in phase III studies. Phase III efficacy studies of CYD-TDV are currently underway in 
31,000 children and adolescents in 10 countries in Asia and Latin America. These large-scale, 
multi-centre studies in a variety of epidemiological settings will be important to obtain pivotal 
efficacy results, additional safety data, and further insight into the relationship between vaccine-
induced immune responses and protection against clinical dengue disease. 

Future licensure of any dengue vaccine candidate will depend on the assessment of quality, safety 
and efficacy data by national regulatory agencies. Based on currently available evidence, WHO 
believes that the public health value of CYD-TDV remains to be demonstrated, and further studies 
are therefore needed. 
 
How is WHO involved in dengue vaccine research efforts? 

The role of WHO is to advise and guide the dengue vaccine development activities of the global 
research community. This includes scientific consensus-building, guidance on vaccine evaluation, 
and assessment of the evidence base for policy recommendations on vaccine introduction and use. 
WHO also provides guidance to national regulatory agencies on approaches and methodologies 
related to the assessment and licensure of vaccines and post-licensure surveillance. In addition, 
WHO prequalification is a mechanism to ensure that a vaccine meets international standards for 
quality, safety and efficacy and is appropriate for the target population. Only WHO prequalified 
vaccines can be supplied to countries through UN agencies. 

More information on dengue vaccine development and related WHO activities is available at 
http://www.who.int/vaccine_research/diseases/dengue/dengue_vaccines/en/index.html. 
 
References 
1 World Health Organization (2012). Fact sheet: Dengue and severe dengue. Accessible online at 
http://www.who.int/mediacentre/factsheets/fs117/en/index.html 
2 Special Issue (2011): The Development of Dengue Vaccines. Vaccine, Volume 29, Issue 42, Pages 
7219-7284. 
3 Sabchareon A. et al. (2012). Protective efficacy of the recombinant, live-attenuated, CYD 
tetravalent dengue vaccine in Thai schoolchildren: a randomised, controlled phase 2b trial. The 
Lancet (Published online September 11). 
4 WHO Technical Advisory Group on Dengue Vaccines in Late Stage Development. Further 
information at http://www.who.int/vaccine_research/committees/dengue_tag/en/index.html  
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Long-term safety assessment of live attenuated tetravalent dengue vaccines 

 
Introduction  

WHO estimates that approximately 2.5 billion people are at risk from dengue, and 50 to 100 

million dengue infections occur annually. 500,000 of those are severe dengue cases who 

require hospitalization. 

 

There is no licensed dengue vaccine and prevention is exclusively through vector control. 

However, several vaccine candidates with a variety of vaccine constructs are in the pipeline 

with the most advanced being a live attenuated chimeric vaccine (developed by sanofi 

pasteur) that employs the yellow fever 17D-backbone which is currently in Phase III trials in 

Asia and the American region.    

 

WHO held an expert consultation in October 2011 to review long-term safety considerations 

of dengue vaccines, and in particular the current scientific evidence regarding a hypothetical 

concern (based on the natural history of dengue) of an increased risk of severe dengue 

resulting from vaccination with the live attenuated vaccine. The experts convened also 

considered broadly various methodological approaches that could potentially be used for the 

long-term assessment of vaccine safety.  

 

Safety issues 

It has long been recognized that infection with a specific DENV serotype (of the 4 distinct 

serotypes) produces life-long serotype-specific immunity whereas immunity against the other 

serotypes is short-lived for about 3 to 6 months. Severe disease occurs most commonly after 

secondary infections and the most important risk factor is infection with a different serotype 

than the previous infection(s). There is additional evidence of an increased risk of severe 

disease in dengue-infected infants born to dengue-immune mothers associated with decline 

in maternally-derived neutralizing antibodies. While mechanisms for this increased 

immunopathology are not well understood, non-neutralizing antibodies or sub-neutralizing 

antibody titres are believed to constitute a critical element. To date, clinical trials have not 

observed an increased risk of severe dengue following vaccination. In addition, trials to date 

have shown the live dengue vaccine candidates to be well-tolerated (some studies showed 

more local and systemic reactions after the first dose than subsequent doses and more 

frequent fever than in adults) and have not reported dengue-like illness caused by the 

vaccine. 
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Current WHO guidelines and considerations for future assessments 

Previous WHO guidelines for the clinical evaluation of dengue vaccines in endemic areas 

(2008), and guidelines on the quality, safety and efficacy of live attenuated tetravalent 

dengue vaccines (2012) have recommended follow-up of dengue-vaccinated and control 

subjects for at least 3 to 5 years after completion of primary vaccination in Phase II and 

Phase III trials. Ongoing clinical trials for candidate vaccines take into account this WHO 

guidance, however, post-licensure vaccine introduction strategies may need to include 

longer-term assessments in order to extend and provide more robust safety (and 

effectiveness) data.  

 

The WHO consultation discussed a number of methodological considerations, including 

factors for or against the potential use of case-control, cohort, randomised control or stepped 

wedge study designs. Key issues to be considered in selecting an appropriate study design 

and planning long-term studies will include the feasibility of accurate ascertainment of 

vaccination status and infection exposure, the ascertainment of severe dengue and 

diagnostic challenges, a need to conduct studies in a variety of settings with different dengue 

transmission intensities, and ethical challenges for including unvaccinated comparison 

groups in long-term studies after an effective vaccine is licensed. 

 

Key conclusions of the expert consultation included that (a) reliable data on the long-term 

safety of dengue vaccines will be critical to identify and manage unsubstantiated safety 

concerns that could emerge after vaccine introduction; (b) a coordinated approach should be 

established to ensure such safety assessment (most likely in sentinel sites); (c) efforts 

should be made to enhance dengue surveillance in countries where the vaccine is 

introduced given that cases of severe dengue are less likely to be captured by the current 

adverse event surveillance systems in many endemic countries; (d) dengue vaccine 

introduction provides an opportunity to further strengthen routine post-marketing surveillance 

of AEFI (e.g., through the Global Vaccine Safety Initiative); and (e) the collection and long-

term storage of serum or other samples from vaccinees should be encouraged to facilitate 

further studies (e.g. for correlates of protection and possible booster needs). It was also 

noted that close collaboration will be needed between licensing national regulatory 

authorities and with respective vaccine sponsors. 

 

A more detailed report of the consultation has been accepted for publication.  
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EXECUTIVE SUMMARY

1. When the Independent Monitoring Board (IMB) issued its !rst report early in April 2011: 

99% of polio had been eradicated a decade previously but 1% had remained since 
then.

Four countries had ‘endemic’ disease: India, Pakistan, Nigeria and Afghanistan.

Three countries that had previously been free of disease had ‘re-established 
transmission’ for more than six months: Angola, Chad and the Democratic Republic 
of Congo.

There had been 14 outbreaks in other countries since the start of 2010.

2. In its series of meetings and reports, the IMB has challenged a"ected countries and 
those leading the Global Polio Eradication Initiative (we use the term ‘the Programme’ 
for the sum total of these people and activities) to look critically at performance and 
improve it. The IMB has pushed the Programme to broaden its thinking and approach 
to embrace more strongly the ‘people factors’ that are critical to this endeavour. 
Traditionally, the Programme’s strengths have lain with technical and epidemiological 
disease control interventions and activities. The IMB has raised questions, directed 
attention and recommended action in areas such as: 

Are the right people in the right jobs?

Is there political commitment and alignment from national to regional to local 
level?

Are governmental leaders working e"ectively with traditional and religious 
leaders?

Is the management of local vaccination days achieving a consistent standard of 
best practice?

Are front-line vaccinators properly trained and valued?

Is the Programme receiving the level of priority attention needed for success?

Is everybody focusing on why vaccination days repeatedly miss the same 
children, and on what can be done about it?

What can be done to eliminate refusals and increase community demand?

Does the Programme think and act too much in isolation, missing opportunities for 
strong and e"ective alliances?

3. The IMB has been pleased that the Programme has responded positively to our 
guidance. We have seen its leadership re#ect, learn, change its emphasis, and increase 
its urgency.
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4. As we issue this, our sixth report: 

All but 0.1% of polio has been eradicated globally: there were 350,000 cases in 
1988; there have been just 175 so far in 2012.

Polio is more tightly con!ned than ever before – a"ecting just 94 districts in 
four countries so far this year.

The Programme is enjoying an unprecedented level of priority and commitment, 
much of it stemming from the World Health Assembly’s declaration of polio 
eradication as an emergency for global public health.

5. The IMB was established to monitor the Programme’s 2010-12 Strategic Plan. This aimed 
to stop global polio transmission by the end of 2012. The Programme will now clearly not 
achieve this goal. 

6. Despite it missing yet another deadline, the IMB judges the Programme’s prospects 
to be more positive than ever. If this level of progress had been achieved at the start, 
not the end, of the 2010-12 period, transmission could have been stopped by now. 

7. History shows how cruel polio can be – that it resurges more easily than it is 
contained. There is a signi!cant risk of having more polio cases in 2013 than in 2012, 
and in more countries. The Programme must receive a level of priority to not just 
mitigate this risk, but to achieve another year of major progress towards stopping 
transmission.

8. The challenge ahead is huge for each of the four countries where polio transmission 
persists: 

Nigeria is the only country to have had more polio transmission this year than last. 
There is !nally some evidence that more children are being vaccinated. With its 
personnel surge and well-constructed plan, the Nigerian Programme may be on 
the brink of a breakthrough. Over the next six months, the world will be watching. 
If case numbers are not reduced, spread to other countries is all but inevitable. 
The fate of polio in Nigeria – and therefore Africa – now lies in the hands of the 
Nigerian Programme – from President to vaccinator. The Local Government Area 
Chairmen and Traditional Leaders of the north are crucial in leading this mission. The 
Programme needs to do everything possible to encourage and support them.

Pakistan’s chances of stopping polio have been transformed over the last year. 
Its Programme reorientated and case numbers plummeted in 2012 as a result. 
But an election looms, which could distract government at every level and allow 
the virus to resurge. This, and a complex security situation, are the major risks 
in Pakistan in 2013.

Afghanistan has surely, but too slowly, made progress over the last two years. 
Its slow pace of improvement is worrying, particularly because the country’s 
security landscape faces uncertainty as international troops withdraw.

Chad has rebuilt its Polio Programme over the last year, su"ering just !ve cases 
so far in 2012. It now needs to build on its turnaround, to create a programme 
that can see every last bit of polio virus gone from the country. 
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9. Each country will stop polio transmission if its leaders, at every level, take to heart 
the mission to protect their country’s children from being blighted by polio. The word 
‘ownership’ encapsulates what is required. The Indian Government and the Indian people 
truly ‘own’ the task of protecting children and families from the scourge of polio. India did 
not want its image as a modern, vibrant, successful nation to be tarnished by harboring a 
virus that has been vanquished in most countries of the world. India seized ‘ownership’ of 
the polio eradication e"ort and as a direct consequence has interrupted transmission for 
the !rst time in its history. 

10. We make ten recommendations to the Global Programme: 

Every time a child or adult travels abroad from Afghanistan, Nigeria or 
Pakistan, they risk carrying the polio virus with them. We recommend that 
the International Health Regulations Expert Review Committee urgently 
issue a standing recommendation by May 2013 that will introduce pre-travel 
vaccination or vaccination checks in each of these countries until national 
transmission is stopped. No country should allow a citizen from any endemic 
polio state to cross their border without a valid vaccination certi!cate. 

The low season over the next six months is a crucial time. Each of the four 
a"ected countries has many actions planned, amongst which the priorities 
could get lost. Countries that have successfully stopped transmission o"er 
vital lessons about what these priorities should be. We recommend that each 
a"ected country rapidly considers its plan, and best practice elsewhere, to 
set out a list of no more than !ve priority goals that they absolutely commit to 
achieve by the end of April 2013, and maintains the focus and pace necessary 
to do so.

When the same children are missed by one vaccination campaign after another, 
frequent campaigns may not be the best way to stop polio transmission. 
We recommend that an analysis be urgently commissioned to examine the 
relationship between the frequency and quality of vaccination campaigns, to 
guide programmatic decisions about the optimum interval between campaigns.

Mothers and fathers are critical to the Programme’s success, but do not have a voice 
within it. We recommend that every endemic country district-level task force (or 
equivalent) should be constituted to include a parent, representing parents of the 
district. 

Too many communities see polio vaccination as an imposition with no bene!t. 
We recommend that every opportunity be taken to ‘pair’ other health and 
neighbourhood bene!ts with the polio vaccine.

The Programme cannot a"ord for vaccine supply issues to dictate when 
campaigns can and cannot be held. The IMB requests a report on vaccine 
supply at each of its future meetings.
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Capturing the learning, both positive and negative, from polio eradication for future 
public health programmes is essential. It is an important and distinct part of the legacy 
of the Polio Programme. This learning needs to be rigorous and comprehensive, needs to 
involve other partners in immunisation, and it needs to start now. We recommend that 
the Programme accelerate planning to set out how the learning from polio eradication 
can be captured and disseminated as part of the strategic legacy plan, overseen and 
funded with minimal distraction to current work.

It would be dangerous to assume that polio will remain con!ned to four countries. 
Population movement and poor immunity leave a great number of other nations 
and areas at risk of importation, particularly Yemen, Libya, the Horn of Africa, 
Somalia, Ukraine, Uganda and Kenya. We recommend that an intensive ‘Polio 
Watch’ be established in the countries at highest risk of a polio outbreak. We 
further recommend that the responsible WHO Regional O$ces should issue 
within the next month an action plan for strengthening vaccination coverage and 
surveillance in these areas. 

In India, maintaining the hard-earned polio-free status is crucial. We recommend that 
India plans for a simulation exercise to test the readiness of its emergency response 
plans. We recommend that the exercise should begin, on an unannounced date in 
mid-2013, by selecting a sample of districts at random and carrying out real-time 
simulation-based scrutiny of their emergency response capability.

An Emergency Operations Centre is being established in Nigeria. We recommend 
that a continual live audiovisual feed should be broadcast online from here, with a 
facility for the world’s polio experts and the IMB to observe and provide input at any 
time.

11. The Programme ends 2012 in a complex position: deadline missed, but strong progress 
made. What happens next? The Programme is developing a strategic plan. Aspirations 
are no longer good enough – this needs to be a rigorous manifesto for success. Asking 
for a US$5.5 billion investment, it needs to robustly address the question: why can this 
Programme now achieve what it has so far failed to deliver? The body of this report sets 
out the strategic areas that need thorough development. These include ensuring clarity 
and realism about how the Programme relates to routine immunisation, and making 
sure that the mission of eradication is truly led by the countries where polio persists. 

12. As 2012 draws to a close, the IMB congratulates those who have made the year a 
success for the Polio Programme. We also pay great tribute to the memory of those who 
have tragically lost their lives in the pursuit of polio eradication.

13. The Programme has never been in a stronger position, but how history looks back 
on 2012 will depend what happens next. The remaining polio virus now sits on just 
0.2% of the Earth’s land mass. Are we seeing its last stand? Only a fool would say this 
for certain. The virus has fought back and outwitted the Programme many times. Its 
survival guide is well-established – weak leadership, poor parental engagement, #awed 
microplans, under-!nancing.  The time is momentous for pubic health history. A !nal 
concerted e"ort could indeed mean writing the story of polio’s last stand. 
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EXECUTIVE SUMMARY 

Since�its�launch�at�the�World�Health�Assembly�in�1988,�the�Global�Polio�Eradication�Initiative�(GPEI)�has�
helped�reduce�the�global�incidence�of�polio�by�more�than�99�per�cent�and�the�number�of�countries�with�
endemic�polio�from�125�to�three.��More�than�10�million�people�are�walking�today�who�would�otherwise�
have�been�paralyzed.����

At�the�beginning�of�2013,�polio�–�a�highly�infectious�viral�disease�which�causes�irreversible�paralysis�–�
was�a�distant�memory�in�most�of�the�world.�The�year�2012�ended�with�the�fewest�polio�cases�in�the�
fewest�countries�ever,�making�now�the�best�moment�the�world�has�ever�had�to�put�an�end�to�this�
terrible,�yet�preventable,�disease.���

On�26�May�2012,�the�World�Health�Assembly�(WHA),�declared�ending�polio�a�“programmatic�emergency�
for�global�public�health.”��Noting�India’s�success�using�available�tools�and�technology,�the�threat�to�the�
global�community�of�onͲgoing�poliovirus�transmission�in�the�last�three�endemic�countries,�and�the�
growing�knowledge�about�and�risk�of�circulating�vaccineͲderived�poliovirus�(VDPV),�the�WHA�called�on�
the�WHO�DirectorͲGeneral�to�develop�and�finalize�a�comprehensive�polio�endgame�strategy.����

The�Polio�Eradication�and�Endgame�Strategic�Plan�2013Ͳ2018�(the�Plan)�was�developed�to�capitalize�on�
this�opportunity.�It�accounts�for�the�parallel�pursuit�of�wild�poliovirus�eradication�at�the�same�time�as�
VDPV,�while�planning�for�the�backbone�of�the�polio�network�to�be�used�for�delivery�of�other�health�
services�to�the�world’s�most�vulnerable�children.���

�
ADVANCES�AGAINST�POLIO�IN�2012�

The�year�2012�was�largely�a�one�of�tremendous�advances�for�the�program,�setting�up�the�opportunity�to�
end�polio�for�good.��Among�the�most�significant�advances,�in�February�2012,�India�celebrated�one�year�
without�wild�poliovirus�(WPV)�transmission.��India�was�arguably�the�most�technically�challenging�place�to�
eliminate�polio�and�a�large�source�of�outbreaks.��India’s�success�was�due�to�the�ability�of�the�program�to�
repeatedly�reach�all�children,�use�of�bivalent�oral�polio�vaccine�(bOPV),�sustained�political�commitment�
and�accountability,�societal�support�and�the�availability�of�resources�needed�to�finish�the�job.��It�remains�
polioͲfree�today.��  
 
By�the�end�of�2012,�the�total�number�of�polio�cases�worldwide�plunged�to�223.��Three�of�the�four�
countries�that�had�reͲestablished�WPV�transmission�(Angola,�the�Democratic�Republic�of�the�Congo,�
Sudan)�did�not�have�a�single�case�in�2012.��The�fourth,�Chad,�has�not�reported�a�case�since�June�2012.���   
 
To�tackle�VDPV,�new�knowledge�and�tools�have��been�developed�over�the�past�few�years,�including��
bOPV,�strengthened�surveillance�to�detect�VDPVs,�and�the�promise�of�new,�more�affordable�IPV.�In�an�
important�step,�the�Strategic�Advisory�Group�of�Experts�(SAGE),�the�world’s�chief�policy�guidance�body�
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�
containment�of� all�wild,� vaccineͲrelated� and� Sabin�polioviruses,� such� that�no� child� ever� again� suffers�
paralytic�poliomyelitis.���

Discussions� to�create� the�Plan� started�with�a� frank�assessment�and�acknowledgement�of� the� failures,�
incorrect� assumptions,� and� lessons� learned� from� past� eradication� plans� and� reasons� for� missed�
deadlines.���In�the�process,�the�following�became�evident:��

1. One size does not fit all: While core principles of eradication are global and the vast majority of 
all polio-endemic countries stopped transmission within two-three years, the tactics needed in 
the remaining countries need to be carefully tailored to adapt to a range of factors.  

2. Technological innovation cannot overcome gaps in political support, management and 
community engagement: It is necessary to create and foster strong political support, as 
programme management and accountability.  In addition,  social mobilization must be focused 
on a micro-level to increase community trust and reach chronically missed children. 

3. A combination of innovations tailored to country context can deliver success in even the most 
challenging conditions: India’s success highlighted operational best practices to ensure highest 
quality polio vaccination campaigns.  These included: careful micro-planning; strengthened 
monitoring; a massive  and well-managed social mobilization effort; strict accountability 
measures; community and local leadership engagement; and, a mass increase of human 
resources at district and sub-district levels. 

On� January� 25,� 2013,� the� WHO� Executive� Board� reviewed� and� strongly� endorsed� the� Plan's� goal,�
objectives�and�timelines.���Major�elements�that�distinguish�this�Plan�from�previous�GPEI�strategic�plans:�

x Strategic�approaches�to�end�all�polio�disease�(wild�and�vaccineͲrelated)�
x An�urgent�emphasis�on�improving�routine�immunization�systems�in�key�geographies�
x The� introduction� of� new,� affordable� IPV� options� for�managing� longͲterm� poliovirus� risks� and�

potentially�accelerating�wild�poliovirus�eradication�
x Risk�mitigation�strategies� to�address�new� risks,�particularly� insecurity,� in�some�endemic�areas,�

and�contingency�plans�should�there�be�a�delay�in�interrupting�transmission�in�such�reservoirs�
x A�concrete�timeline�to�complete�the�programme��

�
The�Plan�outlines�the�steps�to�harness�the�GPEI�infrastructure�to�deliver�other�critical�health�and�
development�resources�and,�ultimately,�complete�the�GPEI�programme.�
�

Four�Main�Objectives�of�the�Plan�

1.� �Poliovirus�Detection�and�Interruption.� �The�first�objective� is�to�stop�all�wild�poliovirus�transmission�
by� the�end�of�2014�and�any�new�outbreaks�of�VDPV�within� six�months�of� the� first�case.�The�primary�
geographic� focus� is� in� the� three�endemic�countries�and� the�countries�at�highest� risk�of� importation� in�
Africa�and�southern�Asia.�Activities�will�focus�on�enhancing�global�poliovirus�surveillance,�improving�OPV�
campaign�quality� to� reach� children� in� the� remaining�endemic� countries,� and�ensuring� rapid�outbreak�
response.��This�objective�also�addresses�the�risks�that�have�become�increasingly�important�in�late�2012,�
particularly� insecurity,� as� the� programme� is� now� reaching� chronically� underserved� places� and�
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�
populations�more�systematically.�This�global�objective�complements�the�tailored�emergency�action�plans�
being�implemented�in�each�endemic�country.���

2.��Routine�Immunization�Strengthening�and�OPV�Withdrawal.��This�objective�will�help�hasten�the�
interruption�of�wild�poliovirus�transmission,�reduce�the�risk�of�wild�and�vaccineͲderived�poliovirus�
importation�and�spread,�and�help�build�a�strong�system�for�the�delivery�of�other�lifesaving�vaccines.��������

To�achieve�this�objective,�the�GPEI�will�commit�at�least�50�per�cent�of�the�time�of�its�field�personnel�to�
strengthen�routine�immunization�systems�by�endͲ2014�in�10�countries.��These�include�the�three�polio�
endemic�countries�plus�seven�other�countries�at�high�risk�of�WPV�outbreaks�and�recurrent�VDPV�
emergence�–�Angola,�Chad,�the�Democratic�Republic�of�the�Congo,�Ethiopia,�India,�Somalia,�and�South�
Sudan.�The�goal�is�to�contribute�to�at�least�a�10�per�cent�improvement�in�coverage�rates�in�the�worstͲ
performing�districts�annually.��GPEI�staff�responsibilities�will�be�specifically�directed�towards�
strengthening�local�and�national�capacity�on�management�of�programmes,�microͲplanning,�mobilization�
of�communities�and�influencers�and�monitoring�of�programme�performance.��These�efforts�will�be�
carried�out�in�collaboration�with�national�governments�and�immunization�partners�such�as�the�GAVI�
Alliance.���
�
This�objective�also�affects�all�144�countries�which�currently�use�OPV�in�their�routine�immunization�
programmes,�since�success�depends�on�the�eventual�withdrawal�of�OPV,�beginning�with�the�withdrawal�
of�the�type�2�component�of�trivalent�oral�polio�vaccine�(tOPV).��OPV�withdrawal�entails�strengthening�
routine�immunization�systems,�introducing�at�least�one�dose�of�affordable�IPV�into�the�routine�
immunization�schedule�globally�and�then�replacing�the�trivalent�OPV�with�bivalent�OPV�in�all�OPVͲusing�
countries.�

3.� Containment� and� Certification.� All� 194�Member� States� of� the�World� Health�Organization�will� be�
affected�by�work�under� this�objective,�which�aims� to� certify� the�world�polioͲfree�and�ensure� that�all�
poliovirus�stocks�are�safely�contained.�This�includes�finalizing�international�consensus�on�longͲterm�bioͲ
containment� requirements� for� polioviruses.�Making� sure� that� these� standards� are� applied� is� a� key�
element�of�certifying�global�eradication.�

4.�Legacy�Planning.�This�objective�will�ensure� that� the� investment� in�polio�eradication�provides�public�
health�dividends�for�years�to�come.��At�present,�polio�eradication�staff�comprise�the�single�largest�source�
of� external� technical� assistance� for� immunization� in� lowͲincome� countries.� � Staff� are� responsible� for�
reaching�hundreds�of�millions�of�the�world’s�most�vulnerable�children�with�the�polio�vaccine�and�other�
health�interventions�such�as�Vitamin�A�supplements.��Careful�planning�is�essential�to�ensure�that�lessons�
learned�during�polio�eradication,�as�well�as�the�assets�and� infrastructure�built� in�support�of�the�effort,�
are� transitioned� responsibly� to�benefit�other�development�goals�and�global�health�priorities.�This�will�
require�thorough�consultation�with�a�range�of�stakeholder�groups.�

�
�
�
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Implementing�the�Plan��

An�important�aspect�of�the�Plan’s�success�is�putting�the�right�checks�and�balances�in�place�to�ensure�that�
milestones�are�met,�and�that�the�program�is�administered�with�the�greatest�efficiency�and�effectiveness�
possible�to�achieve�results.�

A�Monitoring�Framework�will�be�used�to�assess�progress�against�the�four�objectives�and�
corresponding�milestones�laid�out�in�the�Strategic�Plan.�This�framework�outlines�the�high�level�areas�
of�work�required�to�achieve�the�four�objectives�of�the�Plan�and�the�details�of�the�activities�to�be�
implemented�under�each�area�of�work,�their�milestones�and�how�they�will�be�measured.��While�
interruption�cannot�be�guaranteed�by�a�particular�date,�these�trends�in�progress�and�commitment�
toward�ending�polio�suggest�the�potential�to�stop�transmission�of�wild�polio�virus�by�2014,�and�
certification�of�the�end�of�wild�poliovirus�transmission�by�2018.���
�

The�World�Health�Assembly�(WHA),�comprised�of�all�WHO�Member�States,�provides�the�highest�level�of�
governance�of�the�GPEI.�The�Regional�Committees�of�WHO�allow�for�more�detailed�discussion�by�
Member�States,�and�provide�input�to�the�WHO�Executive�Board�(EB)�and�the�WHA�meeting.��

National�authorities�in�polioͲaffected�countries�have�primary�responsibility�at�all�levels�of�the�
government�for�the�achievement�of�the�Plan’s�first�three�major�objectives.��National�governments�in�the�
three�WHO�Regions�certified�as�polioͲfree,�and�polioͲfree�member�states�in�the�three�remaining�polioͲ
endemic�Regions,�also�play�a�critical�role�in�maintaining�high�population�immunity,�including�through�
strengthened�routine�immunization,�and�sensitive�surveillance�for�AFP.��

The�Plan�also�identifies�a�set�of�independent�advisory�bodies�and�a�wider�group�of�stakeholders�across�
the�international�health�community�that�advise�and�monitor�the�plan’s�implementation.�These�groups�
inform�the�decisionͲmaking�of�the�governing�bodies�and�provide�oversight�of�the�management�bodies.�

Strategic�Plan�Ͳ�Objectives� Advisory�&�Monitoring��
Objective�1:�Poliovirus�Detection�&�Interruption� Independent�Monitoring�Board�(IMB)�

�
Objective�2:�Routine�Immunization�Strengthening�&�
OPV�2�withdrawal�

Strategic�Advisory�group�of�Experts�(SAGE)�
�

Objective�3:�Containment�&�Certification�
�

Global�Certification�Commission�(GCC)�

Objective�4:�Legacy�Planning� WHO�Regional�Committees�&�World�Health�Assembly�
(WHA)�

�

x The�Polio�Oversight�Board�(POB)�provides�oversight�of�the�management�and�implementation�of�
the�GPEI.�Heads�of�GPEI�partner�agencies�meet�quarterly�to�review�GPEI�operations�and�ensure�
highͲlevel�accountability�across�the�GPEI�partnership.�

x The�Polio�Partners�Group�(PPG)�informs�the�decisions�of�the�POB,�represents�GPEI�stakeholders�
and�donors�and�ensures�GPEI�has�the�necessary�political�commitment�and�financial�resources�to�
reach�the�goal�of�polio�eradication.���
�
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Overcoming�Risks��
�
Unexpected�factors�and�external�risks�can�delay�or�undermine�the�GPEI's�ability�to�achieve�the�Plan’s�
four�major�objectives.���

Recognizing�risks,�identifying�mitigation�options�and�articulating�contingency�plans�enhance�the�GPEI’s�
ability�to�rapidly�react�to�problems,�adjust�its�strategies�as�needed�and�minimize�setbacks.��Six�major�
forwardͲlooking�risks�have�been�identified�under�input�and�implementation�risks:��
�

INPUT�RISKS�� IMPLEMENTATION�RISKS�
Insufficient�funding�
Inability�to�recruit/�retain�the�right�people�
Insufficient�supply�of�appropriate�vaccines�

Inability�to�operate�in�areas�of�insecurity�
Decline�in�political�and/or�social�will�
Lack�of�accountability�for�quality�activities�

�

Current�insecurity�in�Pakistan�and�Nigeria�have�caused�tragic�losses�and�pose�a�new�and�real�threat�to�
the�programme.��However,�GPEI�has�previously�faced�periods�of�instability�in�various�countries,�and�has�
learned�from�these�experiences.��The�leaders�of�Pakistan,�Afghanistan,�and�Nigeria�remain�fully�
committed,�at�all�levels,�to�stop�transmission�of�polio�in�their�country,�with�urgent�efforts�underway�to�
address�serious�insecurity�challenges.���

Through�endͲ2014,�the�GPEI�will�use�an�overarching�framework�for�operating�in�insecure�areas�while�
tailoring�that�approach�in�each�setting,�continuing�its�efforts�to�institutionalize�the�programme�and�
maintain�its�neutrality.��The�basic�elements�include:�

1. Operational�adjustments:�reduce�the�programme’s�and�vaccinators’�exposure�to�potential�threats�
(e.g.�phased�or�lowͲprofile�campaigns).��

2. Programme�safety�and�security:�enhance�coordination�between�civilian�and�security�services�and�
integrate�local�security�assessments�into�operational�plans�to�improve�the�physical�safety�of�
vaccinators�and�facilities.�

3. Community�demand:�improve�local�community�demand�to�increase�access�to�vaccination�and�
basic�health�services�through�a�combination�of�awarenessͲraising�activities�around�the�disease,�
its�consequences�and�its�prevention,�and�ideally�by�coupling�OPV�with�the�delivery�of�other�
services/interventions.�

4. Religious�leaders�advocacy:�markedly�step�up�advocacy�by�Islamic�leaders�and�institutions�at�the�
local,�national�and�international�levels�to�ensure�all�Muslims�(i.e.�including�aggressors)�are�aware�
of�their�obligation�to�ensure�the�vaccination/protection�of�children�against�polio,�the�sanctity�of�
health�workers�,�and�the�neutrality�of�health�services.�

5. Measures�to�prevent�spread:�reduce�the�risk�of�spread�from�insecure�areas�(e.g.�by�intensive�
vaccination�in�surrounding�areas�and�vaccination�of�travelers�in/out�of�infected�areas).�
�

Financing�the�Plan�
�
Efficient�and�effective�implementation�of�the�Plan�requires�as�much�funding�at�the�outset�of�the�plan�as�
possible�to�allow�for�certainty�and�predictability�of�resources.�Full�funding�of�the�plan�is�critical�to:�
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x Help�protect�the�gains�GPEI�has�made�to�date�
x Enable�allocation�of�resources�to�ensure�the�greatest�impact�over�the�long�term�
x Allow�GPEI�to�implement�the�major�objectives�of�the�plan�concurrently,�creating�greater�

opportunity�for�success.�
�

A�thorough�budget�analysis�was�conducted�by�GPEI�estimating�a�budget�of�US$5.5�billion�to�achieve�the�
Plan’s�objectives�through�2018.���

The�budget�includes�the�cost�of�reaching�and�vaccinating�more�than�400�million�children�multiple�times�
every� year� in� at� least� 20� countries,� monitoring� and� surveillance� in� more� than� 70� countries,� and�
developing�an� infrastructure� that�allows� for�other�health�and�development�programs� to� flourish.�The�
costs� for� the�programme�are�directly� related� to� the�number�and�quality�of�vaccination�campaigns.� �It�
requires�more�(and�higher�quality)�campaigns�to�boost�the�immunity�levels�of�children�in�the�hardestͲtoͲ
reach� areas� of�Nigeria,� Pakistan,� and�Afghanistan.�As� the� number� and� quality� of� campaigns� to� reach�
those�children�increase,�the�costs�of�the�programme�increase�as�well.���

A�detailed�section�on�financial�resources�describes�the�assumptions�made�when�calculating�the�costs�of�
the�programme,�and�the�margins�built�in�to�anticipate�a�potential�rise�in�funding�required.�The�financial�
requirements� for� the�period�will�be�presented� in�a�Financial�Resource�Requirements� (FRR)�document�
with�corresponding�costs�and�underlying�assumptions�per�major�budget�category.��The�FRR�information�
will�be�reviewed�and�updated�every�four�months.�

A�strategy�is�in�place�to�obtain�longͲterm,�predictable�funding�for�the�2013Ͳ2018�period,�to�ensure�that�
lack�of�funding�is�not�a�barrier�to�implementation�and�thus�to�eradication.����

�
ENDING�POLIO�FOR�ALL�TIME��
�
Ending�one�of�the�world’s�most�enduring�diseases�will�change�the�course�of�history�and�extend�benefits�
beyond�protecting�future�generations�from�this�debilitating,�preventable�disease.���The�GPEI�is�
responsible�for�identifying�and�reaching�more�than�2.5�billion�children�living�in�some�of�the�most�
challenging�areas�and�in�vulnerable�communities�worldwide.��GPEI�staff�and�its�infrastructure�have�
served�as�a�vehicle�for�the�distribution�of�other�global�and�country�health�priorities�including�antiͲ
measles�vaccines,�vitamin�A,�malaria�bed�nets,�antiͲhelminthics�(deͲworming),�and�surveillance�for�
epidemics�such�as�yellow�fever�and�avian�influenza�in�areas�with�fragile�health�systems.�Full�
implementation�of�this�plan�will�enable�those�benefits�to�multiply,�improving�immunization�rates�of�
children�who�never�before�have�been�reached�with�lifeͲsaving�vaccines.��Beyond�ending�polio,�it�will�lay�
the�groundwork�for�transitioning�the�extensive�GPEI�infrastructure�to�deliver�additional�public�health�
dividends.���
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Ending�polio�also�will�produce�economic�benefits.��A�2010�study�in�Vaccine[1]�estimated�that�the�GPEI’s�
efforts�will�generate�net�benefits�of�$40Ͳ50�billion,�largely�savings�from�avoided�treatment�costs�for�
paralytic�polio�and�gains�in�productivity.�Approximately�85�per�cent�of�the�savings�will�be�in�developing�
countries.�The�disease�surveillance�networks�and�improved�vaccine�delivery�systems�created�by�polio�
eradication�efforts�add�economic�benefits.���

While�polio�harms�a�relatively�small�number�of�children�worldwide,�it�is��an�epidemicͲprone�disease.��OnͲ
going�endemic�transmission�in�three�countries�will�continue�to�threaten�polioͲfree�areas�everywhere,�
unless�it�is�eradicated�entirely.��From�2009�to�2011,�approximately�half�of�all�polio�cases�were�due�to�
international�spread�of�polio�from�endemic�areas�to�polioͲfree�countries,�and�approximately�oneͲthird�of�
the�2011�GPEI�budget�was�spent�on�outbreak�response�in�previously�polioͲfree�countries.��Failure�to�
eradicate�polio�now�could�result�in�as�many�as�200,000�new�cases�every�year,�within�ten�years.���

Support�from�the�global�community�to�fully�fund�the�Polio�Eradication�and�Endgame�Strategic�Plan�
2013Ͳ2018�will�pay�dividends�for�generations�to�come�by�providing�the�resources�needed�to�effectively�
and�efficiently�implement�the�Plan.��Success�will�mean�that�this�global�partnership�developed�a�
workable,�scalable�model�for�global�vaccination—a�blueprint�for�success�that�can�be�used�time�and�again�
to�reach�children�throughout�the�developing�world�with�other�health�resources,�clean�water�and�
education.��This�partnership�will�end�a�disease�and�prove�that�together�we�can�achieve�even�more�
ambitious�goals�in�the�future.�

�

�

�

������������������������������������������������������������
[1] Duintjer Tebbens DJ, Pallansch MA, Cochi SL, Wassilak SGF, Linkins J, Sutter RW, et al.  Economic analysis of the global polio 
eradication initiative. Vaccine. 2010; 29 (2):334-343. 
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Introduction 

Yellow fever is a vector-borne disease resulting from the transmission of yellow fever virus to a human 
from the bite of an infected mosquito. It is endemic to sub-Saharan Africa and tropical South America.  
Infection in humans is capable of producing hemorrhagic fever and is fatal in 20-50% of person with 
severe disease. Because no treatment exists for yellow fever disease, prevention is critical to lower 
disease risk and mortality. 

Yellow fever vaccine has been used since 1937 in the prevention of yellow fever disease with more 
than 600 million doses of the vaccine having been delivered worldwide. Currently all yellow fever 
vaccines in use are live attenuated viral vaccine from the 17D lineage. The vaccine has been proven to 
be highly immunogenic and a single dose provides long-term protection against yellow fever. In general, 
the vaccine is well tolerated inducing mild local and systemic side effects in up to a third of recipients. 
However, rare but serious side effects have been observed following yellow fever vaccination including: 
1) immediate hypersensitivity or anaphylactic reactions; 2) yellow fever vaccine-associated neurologic 
disease (YEL-AND); and 3) yellow fever vaccine-associated viscerotropic disease (YEL-AVD). YEL-
AND is a group of neurologic conditions that are either due to direct viral invasion of the central 
nervous system by the vaccine virus resulting in meningitis or encephalitis or due to an autoimmune 
reaction resulting in conditions such as Guillain-Barré syndrome or acute disseminated 
encephalomyelitis. YEL-AVD results from the replication and dissemination of the vaccine virus similar 
to the wild-type virus. YEL-AVD cases typically develop multi-organ system dysfunction or failure and 
over 60% of cases have been fatal. To date, YEL-AND and YEL-AVD only have been reported in 
primary vaccine recipients. 

Yellow fever vaccine is recommended for person aged ≥9 months who are living in or traveling to 
areas at risk for yellow fever virus transmission in South America and Africa. Because of the risk of 
spread of the virus through infected mosquitoes or more likely infected humans, policies regarding the 
use of yellow fever vaccination are included in International Health Regulations (IHR). Under IHR 
(2005), countries can require proof of yellow fever vaccine receipt from persons upon entry. Individuals 
who arrive in a country with a yellow fever vaccination entry requirement without proof of vaccination 
may be quarantined for up to 6 days. Per IHR, a single dose of yellow fever vaccine is consider to 
provide protection against yellow fever virus infection starting 10 days following the administration of 
the vaccine and continuing for 10 years when a booster dose of the vaccine should be given. 

The SAGE Working Group on Yellow Fever Vaccines was tasked with reviewing evidence and 
preparing recommendations related to the use of yellow fever vaccines in order to update the 2003 WHO 
position paper for SAGE review. This report reviews the evidence related to main topics considered by 
the working group, including: 

1. Need for booster doses every 10 years to maintain protection against yellow fever 
2. Safety of the vaccine in selected special populations 

a. Persons aged 60 years and older 
b. HIV-infected persons 
c. Persons with other immunocompromising conditions 
d. Pregnant women 
e. Lactating women, specifically the safety of vaccine exposure in their breastfed infants 
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3. Interference between yellow fever and other co-administered vaccines 
4. Impact of vaccination strategies on control of yellow fever 

a. Routine vaccination versus outbreak control 
b. Combined routine immunizations and preventive campaigns  

Methodology 

To update the 2003 WHO position paper on yellow fever vaccine, the SAGE working group for yellow 
fever vaccination considered several key issues (outlined above). To address these issues and review 
current data relating to yellow fever vaccination, the working group first met in December 2011 
conducting monthly teleconferences through July 2012 and having two face-to-face meetings conducted 
in April 2012 and January 2013. Published, peer-reviewed studies were the primary source of data used. 
When relevant to issues under discussion, unpublished data available to WHO also were considered. 

To address the question related to the need of a booster of yellow fever vaccine and safety of yellow 
fever vaccine in persons age 60 years and over, the WHO Secretariat collaborated with both external 
(Eduardo Gotuzzo and Gabriela Córdova) and internal investigators (Ellen Rafferty) to review available 
data. This work was also supplemented by the following questions that were assessed by personnel from 
the WHO Secretariat using the GRADE approach: 
− Is there evidence that a booster dose is required in immunocompetent individuals to ensure long-

term protection? 
− Is there evidence that elderly individuals over 60 years of age in endemic settings are at greater 

risk of YEL-AVD? 
− Is there evidence that elderly travelers over 60 years of age are at greater risk of YEL-AVD? 

Findings and Recommendations 

The findings and recommendations of the working group for each of the main topics reviewed are 
presented below in distinct sections. Each section includes key findings, more in-depth information, and 
the recommendations of the working group. 
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Booster Doses 

Key Findings 
• No efficacy study has been performed for yellow fever vaccine; however, neutralizing antibodies 

have been used as a surrogate to indicate a protective immune response. 
• The current recommendation of a booster dose of yellow fever vaccine every ten years has been in 

place under IHR since 1965 and was determined based on limited evidence. 
• Data suggest that the majority of vaccine recipients will develop a protective antibody titer against 

yellow fever virus within 28 days of vaccination and will maintain protective antibody titers for 
potentially several decades, or possibly life-long, following vaccination. 

• Children less than 2 years of age have lower seroconversion rates following a single dose of yellow 
fever vaccine. 

• Very few primary vaccine failures following yellow fever vaccination have been reported and there 
are no reports of secondary vaccine failures due to time elapsed after immunization. 

• Recent data suggest that, in addition to neutralizing antibodies, both innate and cell-mediated 
immunity also contribute to the initial immune response and the maintenance of long-term 
protection against yellow fever virus in those who are vaccinated.!

Although no human efficacy studies have been performed with yellow fever vaccine, several 
observations support yellow fever vaccine being protective in humans, including: 1) the reduction of 
laboratory-associated infections in vaccinated workers; 2) the observation following initial use of the 
vaccine in Brazil and other South American countries that yellow fever only occurred in unvaccinated 
people; 3) the rapid disappearance of cases during yellow fever vaccination campaigns initiated during 
epidemics, and 4) the protection of rhesus monkeys against virulent yellow fever virus by neutralizing 
antibodies generated in response to yellow fever vaccination [1, 2]. 

From the dose-response study conducted in rhesus monkeys, a minimal level of neutralizing 
antibodies needed to protect the monkeys against virulent yellow fever virus was established. Testing 
using a log10 neutralization index (LNI) demonstrated that LNI >0.7 was correlated strongly with 
protection [1]. Although the amount of serum needed for LNI testing is suitable for animal studies or 
clinical trials, it precludes routine screening among humans [3]. Therefore, a similar test, plaque 
reduction neutralization test (PRNT), is used most frequently in diagnostic tests and follow-up studies to 
determine the absence or presence of neutralizing antibodies and the specific serum antibody titer. 

Clinical trials have found 80% to 100% of vaccinated individuals develop yellow fever virus 
neutralizing antibodies by 10 days after vaccination [4-6].  Most studies find >99% of the vaccinated 
individuals developed neutralizing antibodies by 28 days after vaccination [3].  

Yellow fever vaccine is recommended for persons aged ≥9 months who are traveling to or living in 
areas where there is a risk of yellow fever virus transmission. Per IHR (2005), a single dose of yellow 
fever vaccine is consider to provide protection against yellow fever virus infection starting 10 days 
following the administration of the vaccine and continues for 10 years [7]. The booster dose requirement 
for yellow fever vaccine was put into place in 1959 under the precursor to IHR, International Sanitary 
Regulations, with booster doses initially being required every 9 years based on available data [8, 9]. The 
booster dose interval was changed in 1965 to every 10 years based published studies that showed 
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neutralizing antibodies were present in the majority of vaccine recipients for at least 10 years after 
vaccination (Table 1) [10, 11]. 

A systematic review conducted by external collaborators and WHO secretariat identified at least 6 
additional studies on the presence of neutralizing antibodies in yellow fever vaccine recipients 10 or 
more years since vaccination [12-18]. Although different techniques and assay PRNT cutoff values were 
used in the studies, most studies document a high proportion of vaccine recipients (>90%) with 
detectable levels of serum neutralizing antibodies up to 20 years post vaccination (Table 1). Studies that 
have looked at persons 20 or more years after vaccination have found that approximately 80% of 
vaccine recipients still have detectable levels of neutralizing antibodies [12, 14, 15, 17]. One of these 
long-term immunity studies was conducted among U.S. military veterans from World War II and found 
that more than 80% of military personnel had neutralizing antibody 30-35 years following a single dose 
of yellow fever vaccine [12]. In a separate study, neutralizing antibodies were detected in one vaccine 
recipient 60 years following their vaccination [17]. 

Since the 1930s when yellow fever vaccine was first used, only 12 cases of yellow fever disease 
have been identified among vaccine recipients of over 600 million doses of the vaccine administered 
(Table 2) [19-23]. Of the 12 cases, some (n=3) lacked any laboratory data to confirm them as yellow 
fever cases while others had questionable or inadequate laboratory findings (n=7). Two of the yellow 
fever disease cases occurred in person who received the vaccine within two weeks of their illness onset 
and thus may not have had adequate time to develop neutralizing antibodies against the vaccine before 
being exposed to wild-type yellow fever virus. For these cases, nucleotide sequencing was performed 
and identified wild-type yellow fever virus rather than vaccine virus (i.e., not YEL-AVD cases) [23]. All 
12 of the cases of yellow fever disease among vaccine recipients developed within 5 years of 
vaccination suggesting that secondary vaccine failures due to waning immunity do not occur. 

In addition to the systematic review, the following question related to the need for a booster dose of 
yellow fever vaccine was evaluated using GRADE: 1) Is there evidence that a booster dose is required in 
immunocompetent individuals to ensure long-term protection? (Table 3). The conclusions from GRADE 
were that healthy persons rarely fail to develop neutralizing antibodies after vaccination. Despite some 
observed time-dependent waning, neutralizing antibody titers can be found in the vast majority more 
than 10 years after vaccination. Further evidence suggests that even with no detectable neutralizing 
antibodies, protective immunity might be induced due to cell-mediated immunity. Post-licensing 
monitoring of break-through infections is missing yet observational studies attest the effectiveness of the 
vaccine. In endemic settings high primary vaccination coverage (60-80%) is sufficient to prevent yellow 
fever outbreaks and waning of antibody titers seems not to be relevant in affected regions. In 
immunocompetent persons, there is no demonstrated need for a booster dose every ten years. However, 
the confidence in the estimate of the effect on the outcome is limited. 

Working Group Discussion and Conclusions 
The need and timing of booster doses of yellow fever vaccine was discussed by the previous SAGE 
Yellow Fever Working Group that provided the recommendations for the 2003 yellow fever vaccine 
position paper. It was noted at that time that the booster dose recommendation predominantly applied to 
travelers, most of which were traveling from non-endemic areas.  

The current working group reviewed information: 1) collected through the systematic review [18]; 2) 
from outbreaks of the yellow fever disease in endemic countries; and 3) on the mechanism of 
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immunologic memory following yellow fever vaccination. The working group agreed that the 
information collected from the systematic review (presented above) suggest that immunity following 
yellow fever vaccination is likely to be life-long. The working group also noted the rarity of primary 
vaccine failures and the lack of identified secondary vaccine failures in persons from endemic areas or in 
travelers who have been vaccinated against yellow fever. However, the working group did note issues 
and concerns with interpreting published study data as different PRNT levels (e.g., 50% to 90% cutoff) 
were used in the various studies and the lack of a clear correlate of protection in the immune response to 
yellow fever vaccination. It was also noted that persons living in an endemic area are likely to have 
some degree of “boosting” that occurs due to exposure either to yellow fever virus or to related viruses, 
such as dengue, West Nile, or Zika viruses. Furthermore, endemic populations are likely to have some 
effect of herd immunity in regards to protection as humans are a potential amplifying reservoir of yellow 
fever virus. So if there is adequate vaccine coverage, an unvaccinated individual may be “protected” due 
to decrease in amplifying reservoirs around them. Another potential concern raised by working group 
members are data suggesting that children (<2 years) do not seem to develop the same high level of 
neutralizing antibodies as is seen in adults and this could lead to some yellow fever cases among persons 
who received the vaccine as a child if a booster dose is not given [24]. However, this observation is 
confounded by the fact that seroprotective levels of neutralizing antibodies, using a PRNT, have not 
been determined. 

In regards to outbreaks of yellow fever disease, the working group discussed unpublished data from 
the large outbreaks of yellow fever that occurred in Nigeria during the 1980s. Nigeria had good levels of 
yellow fever vaccination in their population until the 1960s, when routine vaccination was discontinued. 
In the 1980s, large outbreaks of the disease were seen in several areas of the country and hundreds of 
thousands of persons were believed to develop disease [25, 26]. During these outbreaks, yellow fever 
disease only occurred in unvaccinated individuals and persons who received yellow fever vaccine 
several decades previously were protected from developing yellow fever disease (Tomori, personal 
communication).  

In response to concerns over the lack of a correlate of protection and potential waning antibody titers 
against yellow fever virus over time following yellow fever vaccination, the working group briefly 
discussed the mechanism of immunologic memory following vaccination. Recent research suggests 
cellular immunity and innate immunity contribute to the initial immune response and sustaining the 
immune memory to yellow fever vaccination [27, 28]. Therefore, the working group felt that a lack of 
detectable neutralizing antibodies may not mean a lack of protection against yellow fever viral infection 
among yellow fever vaccine recipients; however, detection of neutralizing antibodies was clearly 
associated with a protective immune response.  

Finally, the working group noted that yellow fever surveillance needs to be improved and 
maintained in order to detect potential yellow fever cases due to vaccine failure. Testing of acute 
samples for viral RNA will be critical for these cases to differentiate vaccine failures from other causes 
of jaundice and hemorrhage.  

Recommendations: Based on currently available data, a single dose of yellow fever vaccine 
appears to confer life-long protective immunity against yellow fever disease. Therefore, a booster 
dose of yellow fever vaccine is not needed to maintain immunity. However, further study is needed 
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in certain groups, who may have suboptimal seroconversion rates following a single dose of the 
vaccine to determine if they may benefit from a single booster dose.  
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GRADE Table 3. Need for a booster dose of yellow fever vaccine in immunocompetent individuals 
Population : Immunocompetent individuals!
Intervention : Primary yellow fever vaccination 
Comparison : No primary vaccination 
Outcome : Duration of immunity  
Is there evidence that a booster dose is required in immunocompetent individuals to ensure long-term 
protection? 
    Rating Adjustment to rating 

   
   

  Q
ua

lit
y 

A
ss

es
sm

en
t 

No. of studies/starting rating 10/ observational1  2 

Factors 
decreasing  
confidence 

Limitation in study 
design None Serious2 0 

Inconsistency None serious  0 

Indirectness None serious3  0 

Imprecision None Serious 0 

Publication bias  None serious    0  

Factors 
increasing 
confidence 

Large effect  Not applicable  0 

Dose-response  Not applicable   0  
Antagonistic bias 
and confounding  Not applicable   0  

Final numerical rating of quality of evidence 2  

Su
m

m
ar

y 
of

 F
in

di
ng

s 

Statement on quality of evidence 
Our confidence in the 
estimate of the effect on the 
outcome is limited. 

C
on

cl
us

io
ns

 

In total over 540 million doses of yellow fever have been used globally(1) . So far only 12 cases 
of secondary vaccine failure have been reported in literature (2-6)4. Healthy persons rarely fail 
to develop neutralizing antibodies after vaccination (7). Despite some observed time-dependent 
waning, neutralzing antibody titers can be found in the vast majority more than 10 years after 
vaccination (8-19). Further evidence suggests that even with no detectable neutralizing 
antibodies, immunity might be given due to cell-mediated protective effects (13;15). Post-
licensing monitoring of break-through infections is missing yet observational studies attest the 
effectiveness of the vaccine. In endemic settings high primary vaccination coverage (60-80%) is 
sufficient to prevent yellow fever outbreaks and waning of antibody titers seems not to be 
relevant in affected regions (20). In immunocompetent persons there is no demonstrated need 
for a booster dose every ten years. 

 
1 6 observational studies reported 74.5-100% neutralizing antibody (NTAb) ≥10years after vaccination. One small study reported 
65% (n=13/20) with protective NTAb after 10 years (De Melo et al. 2011). One study (Gomez SY et al. 2008) reported NTAb in 
>68% in vaccinees after ≥4years post vaccination. One study (Veit et al.2009) reported 88% NTAb 1-10 years after vaccination and 
one study reported 73% with NTAb 3- 4 years after vaccination (Gibney et al. 2012). 
2 Limitations in only 2 of 8 studies/therefore no downgrading: No clear description of method and incomplete medical records of 
vaccinated (Poland et al. 1981). Non-standardized methods such as mouse-protection test used (Groot et al. 1962).  
3 Serological marker as proxy to assess level of clinical protection, yet overall agreement in the assumption that titer>1:10 in plaque 
reduction neutralization test is associated with protective immunity (Hepburn at al. 2006; Monath et al. 2005), therefore no 
downgrading. 
4 Reporting of 10 cases of secondary vaccine failure, with disease onset >5 month after vaccination (3-6).Two cases with onset of 
disease 2-14 days after vaccination (Fillipis et al.2004). 
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Special Populations 

Use of yellow fever vaccine in people over 60 years old 

Key Findings 
• There are published reports identifying a higher risk of serious adverse events following 

immunization (AEFI), namely YEL-AVD, in persons 60 years old and older compared to younger 
persons who are receiving the vaccine for travel to an endemic area. 

• There are insufficient data to determine if the risk of serious AEFI may be elevated among elderly 
persons who reside in an endemic area and receive yellow fever vaccine.!

Previous studies have suggested that there is a higher risk of serious adverse events following 
immunization (AEFI) with yellow fever vaccine, in particularly YEL-AVD, among the elderly [1, 2, 3]. 
These studies primarily used age-specific reporting rates (RRs) and reporting rate ratios (RRRs) as 
proxies for determining risk in the elderly population and have used a variety of case definitions for 
YEL-AVD and YEL-AND. A systematic review was conducted by the WHO secretariat that utilized the 
recently published Brighton case definition for viscerotropic disease in order to better quantitate the 
current risk of YEL-AVD among the elderly for both travelers and endemic populations [4]. 

The review found that the crude number of reported cases of YEL-AVD among the elderly (≥60) 
was quite high (n=19) compared to all the other age groups combined (n=24) (Table 4). After applying 
the Brighton Classification for both diagnostic certainty and causality to published studies on travelers, 
the re-calculated RRs were statistically significant and remained the highest among persons aged 70 
years or older but also were higher in those aged ≥60 years as well with significant RRR with ratios of 
34 to 47 (Table 5) [1, 2]. Currently, there is only one published article that calculates age-specific RRs 
of YEL-AVD in an endemic country (Table 6) [5]. Although this study does demonstrate a slightly 
higher RR of YEL-AVD among the elderly than the average RR, the calculated RRR [RRR=2.57, 95% 
CI (0.57, 8.54)] showed no significant difference for those aged ≥60 years compared to those aged 15-59 
years (reference population). From these data, the systematic review concluded that: 1) there are data to 
support an increased risk of YEL-AVD among elderly travelers; and 2) the evidence of increased risk of 
YEL-AVD in older endemic population is undetermined. 

In addition to the systematic review, two questions related to the use of yellow fever vaccine in 
elderly were as evaluated using GRADE: 1) Is there evidence that elderly individuals 60 years of age 
and older in endemic settings are at greater risk of YEL-AVD than those less than 60 years? and 2) Is 
there evidence that elderly travelers 60 years of age and older are at greater risk of YEL-AVD than those 
less than 60 years? Relative to the question on yellow fever vaccine use in elderly individuals living in 
endemic areas, the conclusion from GRADE found age-related tendencies between YEL-AVD and older 
age in endemic settings can be seen, yet the evidence is limited (Table 7). For yellow fever vaccine use 
in elderly travelers, the conclusion from GRADE was age-related tendencies showed an association 
between higher rates of serious adverse events after yellow fever vaccination in travelers ≥60 years than 
those <60 years (Table 8). Yet the evidence to support association is limited. Further research was felt to 
be necessary to support either hypothesis. 

Working Group Discussion and Conclusions 
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The working group felt the main difference between endemic and traveler populations that might 
account for the higher rates of AEFIs in travelers is that travelers are more likely to be immune naïve to 
yellow fever virus (both vaccine and wild-type virus) and thus are potentially more “susceptible” to 
developing serious AEFIs than those living in endemic areas. The association between serious AEFIs, 
like YEL-AVD, and primary vaccination is likely due to the fact that primary vaccine recipients often 
become viremic following vaccination while viremia has not been documented in persons receiving a 
booster dose of yellow fever vaccine. A recent study also found more frequent viremia with a higher 
yellow fever vaccine RNA copy numbers in elderly when compared to younger naïve vaccine recipients 
[6]. In addition, there was also a delayed antibody response seen among the elderly. The authors 
hypothesized that slower antibody response and increase in viremia may lead to an increased risk of 
developing serious AEFI, such as YEL-AVD, and therefore could explain the higher rates of serious 
AEFI in the elderly population. Based on the current data, the working group concluded that caution be 
used when vaccinating persons aged ≥60 years who have not received the vaccine previously regardless 
if they live in an endemic area or not. They also concluded that further research is needed on this topic 
as well as exploring the age-specific rates of YEL-AND.   

Recommendations: Based on the currently available data, it is advisable to recommend caution in 
vaccinating persons ≥60 years of age against yellow fever if they have not been previously 
vaccinated. A risk-benefit assessment for yellow fever vaccination should be performed for any 
person ≥60 years of age who has not been vaccinated but for whom the vaccine is recommended.  
The risk assessment should take into account risk of acquiring yellow fever disease (e.g., location, 
season, duration of exposure, occupational and recreational activities, and local rate of virus 
transmission in the potential area of exposure) versus the risk of a potential adverse event 
following immunization (e.g., age, underlying medical conditions, medications). Further research 
is needed to better quantitate the risk for vaccine recipients who is ≥60 years and might reside in 
or near a yellow fever endemic area. 
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Table 6. Reporting rates (RRs) and reporting rate ratios (RRRs) based on the Brighton viscerotropic case definition 
for diagnostic certainty and yellow fever vaccine causality for yellow fever vaccine-associated viscerotropic disease 
(YEL-AVD) in elderly endemic population (Table adapted from reference 4) 

Reference 
Population 
Years 

Number of YEL-
AVD cases!

Original RR*  New RR* RRR*  

De Menezes Martins 
et al. [5] 

Brazil 
1999-2009 
 

20 

YEL-AVD 
<1 = 0 
1 = 0 
2 = 0 
3 = 0.053 
4 = 0.098 
5-9 = 0.018 
10-14 = 0.017 
15-59 = 0.019 
≥60 = 0.047 

NA† 

15-59 = Ref 
≥60 = 2.53 
(95%CI 0.56, 
8.54) 
 

Fitzner et al. [10] 
Ivory Coast 
2001 

0 
YEL-AVD 
0 

0 0 

Struchiner et al. [11] 
Brazil 
1991-2001 
1998-2001 

4 
YEL-AVD 
0.0056 to 
0.213 

NA NA 

Belmusto-Worn et al. 
[12] 

Peru 
No year 

0 
YEL-AVD 
0 

0 0 

Whittembury et al. 
[13] 

Peru 
2007 

5 
YEL-AVD 
7.9 

6.3 NA 

Breugelmans et al. 
[14] 

Benin, Cameroon, 
Liberia, Mali, Senegal, 
Sierra Leone 
2007-2010 

5 
YEL-AVD 
0.013 

NA NA 

* by age group in years and reports per 100,000 doses 
† Not available (e.g., not enough information to be able to classify cases based on the Brighton case definition or to perform 
the calculations) 
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GRADE Table 7. Yellow fever vaccination in elderly living in endemic areas  
Population: Elderly individuals ≥ 60 years of age in endemic settings 
Intervention: Yellow Fever Vaccination ≥ 60 years of age 
Comparison: Yellow Fever Vaccination < 60 years of age 
Outcome: Yellow Fever vaccine-associated viscerotropic disease 
 
Is there evidence that elderly individuals 60 years of age older in endemic settings are at 
greater risk of yellow fever vaccine-associated viscerotropic disease (YEL-AVD) than those 
younger than 60 years? 
 
    Rating Adjustment to rating 

   
   

  Q
ua

lit
y 

A
ss

es
sm

en
t 

No. of studies/starting rating 1/ observational1  2 

Factors 
decreasing  
confidence 

Limitation in study 
design None serious  0 

Inconsistency None serious  0 

Indirectness None serious  0 

Imprecision None Serious 0 

Publication bias  None serious    0  

Factors 
increasing 
confidence 

Large effect  Not applicable  0 

Dose-response  Not applicable   0  

Antagonistic bias 
and confounding  Not applicable   0  

Final numerical rating of quality of evidence 2  

Su
m

m
ar

y 
of

 F
in

di
ng

s 

Statement on quality of evidence 
Our confidence in the 
estimate of the effect on the 
outcome is limited. 

Conclusion 

Age-related tendencies 
between YEL-AVD and older 
age in endemic settings can 
be seen, yet the evidence to 
support association between 
older age and YEL-AVD in 
endemic populations is 
limited. Further research is 
needed to support the 
hypothesis. 

 
1 Only 1 observational study reported a non-significant relation of increased YEL-AVD incidence for elderly in an endemic 
population (Martins RdM et al. 2010). Some additional trials included reports of YEL-AVD in elderly, but these are either in non-
endemic populations or do not include age-related analysis (Martin et al.2001, Monath et al.2005; Lawrence et al 2004; Lindsey 
et al. 2008, Khromava et al.2005, Fitzner et al. 2004; Struchiner et al. 2004; Whittembury et al.2009). 
!

!

!

!

!
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GRADE Table 8. Yellow fever vaccination in elderly travelers  
Population: Elderly travelers ≥ 60 years of age 
Intervention: Yellow Fever Vaccination ≥ 60 years of age 
Comparison: Yellow Fever Vaccination < 60 years of age 
Outcome: Yellow Fever vaccine-associated viscerotropic disease 
 
Is there evidence that elderly travelers 60 years of age and older are at greater risk of yellow 
fever vaccine-associated viscerotropic disease (YEL-AVD) than those younger than 60 
years? 
 
    Rating Adjustment to rating 

   
   

  Q
ua

lit
y 

A
ss

es
sm

en
t 

No. of studies/starting rating 2/ observational1  2 

Factors 
decreasing  
confidence 

Limitation in study 
design Serious2  -1 

Inconsistency None serious  0 

Indirectness None serious  0 

Imprecision None Serious 0 

Publication bias  None serious    0  

Factors 
increasing 
confidence 

Large effect  Applicable3  1 

Dose-response  Not applicable   0  

Antagonistic bias 
and confounding  Not applicable   0  

Final numerical rating of quality of evidence 2  

Su
m

m
ar

y 
of

 F
in

di
ng

s 

Statement on quality of evidence 
Our confidence in the 
estimate of the effect on the 
outcome is limited. 

Conclusion 

Age-related tendencies 
showing association 
between higher rates of 
serious adverse events after 
yellow fever vaccination in 
travelers can be seen. Yet the 
evidence to support 
association between older 
age and YEL-AVD in travelers 
is limited. Further research is 
needed to support the 
hypothesis. 

 
1 Two observational studies reported reporting rate ratio of YEL-AVD in elderly travelers (Khormava et al.2005, Lindsey et 
al.2008). Some additional trials included reports of YEL-AVD in elderly, but either in endemic settings or no age-related analysis 
(Martin et al.2001, Martins RdM et al. 2010, Monath et al.2005; Lawrence et al 2004;,Fitzner et al. 2004; Martins et al. 
Struchiner et al. 2004; Whittembury et al.2009).  
2 Source of data was from passive public health surveillance. Reporting rate ratio possibly overestimated if the true rate for 
elderly travelers increased since 1998. 
3 RRR significantly higher compared to reference group 5.9 (95%CI 1.6-22.2) for 60-69 years of age and 10.4 (95%CI 2.7-40.2) 
for ≥70 years (Khormava et al.2005). 
 

!

!
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Use of yellow fever vaccine in HIV-infected persons 

Key Findings 
• Data on the safety and immunogenicity of yellow fever vaccines in HIV-positive persons are from a 

limited number of small studies and case reports, mainly among travelers with CD4 counts >200 
cells/mm3. 

• Monitoring vaccination campaigns in countries where the prevalence of HIV is about 1–5% has 
identified only a few HIV-positive individuals among those with any serious AEFI. 

• Data suggest that the immunologic response to yellow fever vaccine in HIV-infected individuals 
wanes more rapidly than non-infected vaccinated persons.!

Language below is from the Weekly Epidemiological Record (No. 5, 2011, 86, 37–44) that summarized the 
GACVS Meeting from December 2010 where yellow fever vaccine use in HIV-infected persons was discussed [1]. 
The benefits of mass vaccination campaigns for yellow fever are recognized in endemic countries, and 
millions of individuals are vaccinated against the disease every year in countries where the prevalence of 
HIV is 1–5% among those aged 15–49 years. In many places access to laboratory testing and other 
resources for diagnosing and treating HIV infection is poor, and many people with undiagnosed 
advanced HIV infection are likely to have received the vaccine. 

Published studies on the safety and immunogenicity of yellow fever vaccines in HIV-positive people 
are limited to small studies and case reports, mainly of travelers with CD4 counts >200 cells/mm3. With 
the exception of 1 case of fatal meningoencephalitis, these studies did not detect any other serious 
[AEFI] among HIV-positive individuals. However, little evidence has accumulated about the safety of 
this vaccine in people with advanced HIV infection. Data about the immune response to the vaccine are 
scarce but show consistent immunogenicity in HIV positive people with CD4 [counts] >200 cells/mm3. 

In West and Central Africa, between 2007 and 2010, 10 countries undertook vaccination campaigns 
against yellow fever, during which about 50 million people were vaccinated. In these countries, 
surveillance efforts have been implemented in collaboration with national health authorities and local 
expert committees. Analyses of the safety data are continuing in 7 countries, but so far around 194 
serious AEFI have been reported, and more than three quarters of patients have been tested for HIV. 
Only a few individual cases of serious AEFI have occurred in HIV-positive individuals. Similar findings 
have been reported from vaccination campaigns in Latin America. 

In summary, monitoring vaccination campaigns in countries where the prevalence of HIV is about 
1–5% has identified only a few HIV-positive individuals among those with any serious AEFI; no clear 
risk has been identified that precludes the use of yellow fever vaccine in people infected with HIV. 
However, the sensitivity of these studies to detect serious AEFI has not been established. In addition, 
GACVS is awaiting data about the completeness of case investigation, the classification of serious AEFI 
and the HIV status of those cases. 

No changes have been suggested by GACVS to WHO’s recommendation that individuals known to 
be severely immunocompromised should not receive yellow fever vaccine; the available data do not 
identify a significant problem with mass vaccination in populations where a moderate proportion of 
individuals are HIV-positive. However, GACVS strongly recommends that additional data on safety and 
immunogenicity should be obtained on the effect of vaccination in HIV-positive individuals, and 
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especially in those with advanced HIV infection. Also, additional clinical studies of yellow fever 
vaccines administered to HIV-positive individuals should be conducted. 

Working Group Discussions and Conclusions 
The working group reviewed published and unpublished data from the large preventive campaigns that 
have been conducted in West and Central Africa [2]. These data did not suggest additional safety 
concerns beyond those noted by GAVCS previously. The working group also reviewed new data on the 
immunologic response to yellow fever vaccine in HIV-infected travelers. In a recent retrospective cohort 
study, 65 (83%) of 78 HIV-infected persons developed specific antibodies against yellow fever virus in 
the first year after vaccination; however this was significantly lower than vaccinated persons without 
HIV infection (97%, 64/66) [3]. An older study noted that, only 3 (17%) of 18 HIV-infected infants in 
developing nations developed yellow fever virus-specific neutralizing antibodies within 10 months of 
vaccination compared to 42 (74%) of 57 HIV-uninfected controls matched for age and nutritional status 
[4]. The mechanisms for the diminished immune response in HIV-infected persons are uncertain but 
appear to be correlated with HIV RNA levels and CD4+ cell counts [5]. Further studies are required to 
assess the relevance of these findings.  

Recommendations: [Maintain current language] Yellow fever vaccine is contraindicated for 
severely immunocompromised persons, including persons with AIDS or CD4+ counts < 200 
cells/mm3. Yellow fever vaccination may be offered to asymptomatic HIV-infected persons with 
CD4+ counts ≥200 cells/mm3 who require vaccination. Additional data on safety and 
immunogenicity should be obtained on the effect of vaccination in HIV-positive individuals. 

References 
1. World Health Organization. Meeting of the Global Advisory Committee on Vaccine Safety, December 2010: 
Yellow fever vaccine and HIV infection. Wkly Epidemiol Rec. 2011; 86 (5): 37–44. 
2. Sidibe M, et al. Immunogenicity and safety of yellow fever vaccine among 115 HIV-infected patients after a 
preventive immunisation campaign in Mali. Trans Roy Soc Trop Med Hyg. 2012 Jul; 106(7): 437-444. 
3. Veit O, et al. Immunogenicity and safety of yellow fever vaccination for 102 HIV-infected patients. Clin Infect 
Dis. 2009; 48: 659-666. 
4. Sibailly TS, et al. Poor antibody response to yellow fever vaccination in children infected with human 
immunodeficiency virus type 1. Pediatr Infect Dis J. 1997; 16: 1177-1179. 
5. Veit O, et al. Yellow fever vaccination in HIV�infected patients. HIV Ther. 2010; 4(1): 17–26. 
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Use of yellow fever vaccine in persons with immunocompromising conditions (other than HIV) 

Key Findings 
• The contraindication of yellow fever vaccine in persons with immunocompromising conditions is 

based on historical experience with vaccines as a whole rather than yellow fever vaccine 
specifically. 

• There are limited data on the safety and immunogenicity of yellow fever vaccine in persons with 
specific immunocompromising conditions. 

Although there have been case reports and case series published regarding the safe use of yellow fever 
vaccine in immunocompromised persons, clinical trials with control groups and appropriate surveillance 
data with clear numerator and denominator data are lacking. The rationale behind contraindicating 
yellow fever vaccine in immunocompromised persons is based on historical experience with live 
attenuated vaccines, rather than yellow fever vaccine specifically, and is from the observation that 
immunocompromised persons may not mount an appropriate immune response to live vaccines and thus 
the vaccine could cause disease similar to the wild-type disease it is meant to prevent. The only 
condition where yellow fever vaccine has been associated with an increased risk of serious AEFIs is 
thymus disease. Four (17%) of the initial 23 YEL-AVD reported cases were noted to occur in persons 
who had had thymectomies performed for thymomas [1]. 

Currently, all yellow fever vaccine manufacturers note that yellow fever vaccine is contraindicated 
in immunocompromised individuals in their package inserts. They note that yellow fever vaccine poses 
a risk of encephalitis or other serious adverse events to patients with illnesses that commonly results in 
immunosuppression or patients whose immunologic responses are suppressed by treatments/drugs. 
Furthermore, they note that persons with a history of thymus dysfunction should not be vaccinated. 

Working Group Discussion and Conclusions 
The working group reviewed available data on the use of yellow fever vaccine in persons with 
immunocompromising conditions and did not find any evidence to change the current recommendation 
that contradicts the use of yellow fever vaccine in persons who are severely immunocompromised. The 
working group did, however, think that additional clarity is warranted about the specific conditions that 
might contraindicate or require special caution for the use of yellow fever vaccine. The working group 
considered the following conditions and treatments to be severely immunocompromising: 

1. Severe primary immunodeficiencies (i.e., conditions affecting IgG and/or T cell responses) 
2. Thymus disorder 
3. Symptomatic HIV-infection or CD4+ T-lymphocyte values < 200 per mm3 (see previous section) 
4. Malignant neoplasm being treated with chemotherapy  
5. Recent (< 2 years) hematopoietic stem cell transplantation 
6. Drugs with known immunosuppressive or immunomodulatory properties (e.g., high-dose 

systemic corticosteroids*, alkylating drugs, antimetabolites, TNF-α inhibitors, IL-1 blocking 
agent, or other monoclonal antibodies targeting immune cells) 

7. Current or recent radiation therapies that target immune cells 
* Dose of either ≥2 mg/kg of body weight or a total ≥ 20 mg/day of prednisone or its equivalent for persons who weigh >10 
kg when administered for ≥2 weeks is considered sufficiently immunosuppressive to contraindicate the use of live-attenuated 
vaccines. Corticosteroids are not a contraindication when administration is under any of the following circumstances: short-
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term (i.e., < 2 weeks); a low-to-moderate dose (<20 mg of prednisone or its equivalent per day); long-term, alternate-day 
treatment with short-acting preparations; maintenance physiologic doses (replacement therapy); or administered topically 
(skin or eyes), inhaled, or by intra-articular, bursal, or tendon injection.  

Recommendations: [Maintain current wording from 2003 position paper but further clarify possible 
immunocompromising conditions] Contraindications against yellow fever vaccination include… 
severe immunodeficiency. Conditions and treatments that would be considered severely 
immunocompromising include: certain primary immunodeficiencies, thymus disorder, 
symptomatic HIV-infection or CD4+ T-lymphocyte values < 200 per mm3, malignant neoplasm 
treated with chemotherapy, recent hematopoietic stem cell transplantation, drugs with known 
immunosuppressive or immunomodulatory properties (e.g., high-dose systemic corticosteroids, 
alkylating drugs, antimetabolites, TNF-α inhibitors, IL-1 blocking agent, or other monoclonal 
antibodies targeting immune cells), and current or recent radiation therapies targeting immune 
cells.  

References 
1.  Barwick R. History of thymoma and yellow fever vaccination. Lancet. 2004; 364: 936. !
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Use of yellow fever vaccine in pregnant women 

Key Findings 
! Based on the available albeit limited data, yellow fever vaccine is believed to represents minimal 

risk to a pregnant woman and her fetus. 
! Immune response to yellow fever vaccine may be suboptimal for pregnant women and may depend 

on the timing of vaccination during pregnancy. !

There are no specific data on the yellow fever disease risk for pregnant women and their fetuses. 
However, from available surveillance and outbreak data, pregnant women do not appear to be at risk for 
more severe yellow fever disease.  

The use of yellow fever vaccine during pregnancy has not been studied in a large prospective trial. 
Limited data are available from several small studies where pregnant women were either inadvertently 
vaccinated or given the vaccine in outbreak settings. Since the last position paper, two studies have been 
published regarding yellow fever vaccine and pregnant women [1, 2]. In the first study, 304 infants born 
to women who were vaccinated with yellow fever vaccine early in their pregnancies were examined for 
malformations [1]. There was no increased risk of major malformations found. However, there was an 
increased risk for minor malformations (e.g., pigmented nevi) but the authors suggested that the finding 
could have resulted from assessment bias. The second study involved the same mother-child cohort and 
it did not find an increased risk of fetal death (7.4/1,000 in vaccinated women versus 18.5/1,000 
unvaccinated women in the general population) among 441 women inadvertently vaccinated early in 
their pregnancy [2]. These findings do not support an earlier study that suggested a potential increased 
rate of spontaneous abortions among pregnant women who received the vaccine [relative risk of 2.3 
(95% confidence intervals 0.7-8.0)] [3].  

The second study also examined the rates of yellow fever virus IgG antibodies formed in pregnant 
women and found that 98% of 433 women vaccinated predominantly in the first trimester developed 
IgG antibodies [2]. These findings differ from that of a previous study which found only 39% of 101 
pregnant women receiving yellow fever vaccine predominantly in their third trimester had evidence of 
seroconversion to yellow fever virus [4]. These findings suggest that proportion of women vaccinated 
during pregnancy who develop antibodies against yellow fever is variable and may be related to 
trimester in which they received vaccine. 

Recommendations: [Maintain wording from 2003 position paper] On theoretical grounds, [yellow 
fever] vaccine is not recommended during pregnancy. However, pregnant women may be 
vaccinated during epidemics when the risk of yellow fever virus transmission may be very high.  

References 
1. Cavalcanti DP, et al. Early exposure to yellow fever vaccine during pregnancy. Trop Med Int Health. 2007; 12: 
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Use of yellow fever vaccine in lactating women 

Key Findings 
• Three infants less than 6 weeks of age developed encephalitis as a result of infection with yellow 

fever vaccine virus potentially transmitted to them via breastfeeding from their recently-vaccinated 
mothers. 

• Potential risk of transmission may vary depending on whether mothers are vaccinated for the first 
time or have been previously vaccinated.!

Language below is from the Weekly Epidemiological Record (No. 30, 2010, 85, 285–292) that summarized the 
GACVS Meeting from June 2010 where the use of yellow fever vaccine and breastfeeding was reviewed [1]. 
The [GACVS] reviewed recent data suggesting that 3 neonates (aged 10 days, 23 days and 5 weeks) 
developed encephalitis as a result of infection with yellow fever vaccine virus transmitted to them from 
their recently-vaccinated mothers. All 3 infants were being breastfed, but the mode of transmission has 
not been established. All 3 mothers had received the vaccine for the first time during the infant’s first 
month of life. Further research is needed to quantify the potential risk of transmission of yellow fever 
vaccine virus from mothers to infants, including the possibility of transmission through breast milk. 

Mass vaccination campaigns being conducted in West Africa provide an opportunity to conduct 
studies that will clarify these issues. Such studies might test breast milk from vaccinated mothers for the 
presence of vaccine virus, and test infants for evidence of seroconversion to the vaccine virus. The 
potential risk of transmission may vary depending on whether mothers are vaccinated for the first time 
or have been previously vaccinated.  

In areas where yellow fever is endemic, or during outbreaks, the Committee believes that the 
benefits of vaccinating nursing mothers are likely to far outweigh the risk of potential transmission of 
vaccine virus to infants; the Committee also believes that the benefits of breastfeeding far outweigh the 
alternatives for infant feeding. Nursing mothers who are considering travel to endemic areas should be 
counseled regarding the benefits and potential risks of vaccination. Vaccination is recommended if 
vaccination is indicated for a breastfeeding woman and travel cannot be avoided or postponed. 

Working Group Discussion and Conclusions 
The working group reviewed the available literature, which included published case reports for each of 
the cases reviewed by GACVS [2, 3, 4]. The working group agreed with GACVS’ assessment, 
recommendations, including the call for more study on yellow fever vaccine use among breastfeeding 
women. 

Recommendations: [Per GAVCS] In areas where yellow fever is endemic, or during outbreaks, the 
benefits of vaccinating nursing mothers are likely to far outweigh the risk of potential 
transmission of vaccine virus to infants. Nursing mothers who are considering travel to endemic 
areas should be counseled regarding the benefits and potential risks of vaccination. Vaccination is 
recommended if vaccination is indicated for a breastfeeding woman and travel cannot be avoided 
or postponed. 
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Co-administration of yellow fever and other vaccines 

Key Findings 
• Co-administration of yellow fever vaccine and other vaccines typically has no impact on safety. 
• Co-administration of yellow fever vaccine and other vaccines generally elicits a good immune 

response to yellow fever; notable exception is combined measles, mumps, and rubella vaccine. 
• Additional co-administration studies are needed yellow fever vaccine with several vaccines where 

co-administration data are lacking or incomplete.!

Data were reviewed by the working group from both published and unpublished literature regarding the 
safety and immunogenicity of yellow fever vaccine when co-administered (given on the same day but in 
different locations and in different syringes) with other vaccines. Yellow fever vaccine co-
administration has been studied for at least unique 17 antigens (Table 9). Twenty-eight published 
articles or abstracts on the co-administration of yellow fever vaccine were identified since 1964, which 
includes articles on the co-administration with 10 inactivated vaccines and 10 live-attenuated vaccines 
(see more specific report on web for more details). There are also several (n=11) available vaccines for 
which there are no co-administration data available (Table 9). 

Based on the available data for inactivated vaccines (Table 10), there are no safety concerns with the 
co-administration of yellow fever vaccine and inactivated vaccines. Immunogenicity for most vaccines 
appears not to be compromised when yellow fever vaccine is co-administered with inactivated vaccines. 
Potential limitations of the studies include: 1) most studies were conducted several decades ago, using 
different vaccine preparation than what might be currently available; 2) individual studies often 
contained low number of subjects; 3) studies do not include all potential targeted populations (e.g., 
children or adults); and 4) no studies were performed in special populations. 

Based on the available data for co-administration of yellow fever vaccine with other live-attenuated 
vaccines (Table 11), there are no safety concerns with co-administration with most vaccines. However, 
data from two studies on the co-administration of yellow fever vaccine and a dengue chimeric vaccine 
based on the yellow fever vaccine backbone found increased rates of both systemic and local adverse 
events [1, 2]. Although there was no increase in serious adverse events noted, there was limited power to 
detect serious AEFIs. Immunogenicity for most vaccines is also not compromised when yellow fever 
vaccine is co-administered with other live-attenuated vaccines. The most notable exception was with the 
co-administration of yellow fever vaccine and the combined measles, mumps, and rubella vaccine 
(MMR) to children 12-23 months of age [3]. The study found a significant decrease in the 
seroconversion rates and geometric mean titers obtained against yellow fever, mumps, and rubella when 
the vaccines were co-administered versus administered 28 days apart; no decreases were noted in the 
immune response to measles. Another exception was from a study involving persons who received 
yellow fever vaccine one year before the chimeric tetravalent dengue vaccine based on the yellow fever 
vaccine backbone [4]. The study found an initial delay in the antibody response to dengue 1 among 
yellow fever vaccine-primed persons. Potential limitations of the studies on the co-administration of 
yellow fever vaccine and live vaccines are similar to those noted for inactivated vaccines. 

Working Group Discussion and Conclusions 
In reviewing available data, the working group found that co-administration of yellow fever vaccine and 
other vaccines typically have no impact on safety and generally elicit a good immune response to yellow 
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fever vaccine. A notable exception is the co-administration of MMR vaccine and yellow fever vaccine 
where immune response is decreased to several antigens when they are co-administered versus 
administered 28 days apart. The working group suggests additional studies are needed on the co-
administration of yellow fever vaccine and vaccines that are likely to be given at the same time as 
yellow fever vaccine and where there are no, limited, or conflicting data. Priority co-administration 
studies identified by the group include: 

1. MMR vaccine – Only study performed showed decrease immune response to several antigens 
[3]. MMR will be increasing used in yellow fever endemic countries and based on current timing 
of measles vaccine, these vaccines will be co-administered. 

2. Meningococcal A or quadrivalent meningococcal vaccine – Currently there are no or very 
limited data on the co-administration with yellow fever vaccine. It is expected that yellow fever 
and meningococcal vaccines will be co-administered in the EPI of several African countries 
where both diseases are endemic or prone to causing epidemic disease. Note: One study has been 
conducted but the results are currently pending. 

3. Other considerations: Haemophilus influenzae b (Hib) and pneumococcal vaccines are being 
increasing used in the EPI and final doses in the series for these vaccines may coincide with 
yellow fever vaccine delivery. Malaria and dengue vaccines are in development but once 
available are likely to be used in the same populations (endemic and travelers) and may be co-
administered with yellow fever vaccine. 

Recommendations: Currently available data suggest that there is minimal impact on the 
reactogenicity and immunogenicity when yellow fever vaccine is co-administered with other 
vaccines. One notable exception is the co-administration of yellow fever vaccine and MMR vaccine 
in young children, where immunogenicity appears to be compromised against several antigens. 
Additional studies are warranted on the co-administration of yellow fever vaccine and other 
vaccines, in particularly MMR and meningococcal A vaccines. 
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Table 9: Vaccines either studied or available for co-administration with yellow fever 
vaccine listed by whether data are present on co-administration 

Data present No data available Inactivated Vaccines Live (attenuated) vaccines 
Cholera* Bacillus Calmette-Guérin (BCG) Anthrax 

Diphtheria Cholera* Haemophilus Influenzae b; Hib 
Hepatitis A Dengue chimera - recruiting Human papillomavirus 
Hepatitis B Measles Influenza (lv)* 
Influenza* Mumps Japanese encephalitis (iv)* 

Meningococcal - recruiting Japanese encephalitis chimera* Malaria - recruiting 
Polio* Polio* Pneumococcal 

Pertussis Rubella Rabies 
Tetanus Smallpox Rotavirus 

Typhoid* Typhoid* Tick-borne encephalitis 
  Varicella/Zoster 

* Both live and inactivate forms of vaccine; Abbreviations: iv = inactivated viral; lv = live viral; Italic indicate 
vaccines not yet licensed; ClinicalTrials.gov was used to determine if there were on-going studies and are indicated 
with “recruiting” 
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Impact of vaccination strategies on the control of yellow fever 

Key Findings 
• Data from yellow fever endemic countries support the combined use of yellow fever vaccine 

through Expanded Program on Immunization (EPI) and mass vaccination campaigns as an effective 
approach to prevent yellow fever and control outbreaks of the disease. 

• There is a continued need to improve and strengthen yellow fever disease surveillance and improve 
vaccination coverage.  

• Current yellow fever vaccination strategies are cost-effective and the costs do not vary substantially 
between the various strategies (e.g., EPI, preventive, or reactive campaigns). 

• Vaccine supply issues need to be considered when determining the optimal vaccination strategies. 

The WHO-recommended control strategy for yellow fever centers on preventing, detecting and 
controlling outbreaks [1, 2]. This strategy includes ensuring the quality and sensitivity of the 
epidemiological surveillance system for yellow fever and delivery of yellow fever vaccine through 
systematic organized programmes, such as the EPI, or mass prevention and response campaigns. 

Yellow fever vaccination in routine EPI 
Immunization against yellow fever through EPI is an effective strategy for disease control [1]. 
Significant progress had been made since 1998 when WHO and UNICEF recommended introducing 
yellow fever vaccine into the routine immunization schedule of countries considered to be at risk. By 
2008, 23 of the 33 yellow fever endemic countries in the African Region and 9 of the 13 endemic 
countries in American Region were offering yellow fever vaccine through EPI. Although gap between 
coverage of yellow fever vaccine and measles vaccine is decreasing, EPI coverage rates have varied by 
country and in certain countries is <50% [1]. One major limitation to the EPI coverage has been 
shortages of the vaccine [1, 2]. 

Preventive mass vaccination campaigns 
Immunization against yellow fever through EPI requires several years to raise population immunity to a 
level that is sufficient to prevent outbreaks. To obtain faster and broader population coverage, routine 
(EPI) immunization may be complemented by preventive mass immunization campaigns. This 
combined strategy (routine EPI plus preventive campaigns) has proved to be highly effective in reducing 
the mortality and morbidity associated with yellow fever and reducing the risk of outbreaks [1, 2]. A 
good example of this approach has been in The Gambia that had several large outbreaks of yellow fever 
disease including one in 1978 when 271 cases and 63 deaths were reported [3]. Estimations from 
subsequent studies suggested that there were likely more than 8,000 cases and 1,700 deaths in the 1978 
outbreak. Following this outbreak a mass campaign vaccination targeting the whole country was 
conducted with a vaccine coverage > 95%. Starting in 1979, yellow fever vaccine was introduced into 
the EPI for children > 9 months. In 2009, 96% coverage was reported. Despite ongoing risk that has 
been documented through unvaccinated travelers to Gambia becoming ill with yellow fever, no 
autochthonous cases have been reported in the country since 1978. 
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In 2005, the GAVI Alliance invested US$ 58 million to decrease the risk of yellow fever epidemics 
in Africa by vaccinating millions of people in 12 African countries (Benin, Burkina Faso, Cameroon, 
Côte d’Ivoire, Ghana, Guinea, Liberia, Mali, Nigeria, Senegal, Sierra Leone and Togo) [1]. To date 11 
of the original 12 countries as well as Central Africa Republic have undergone preventive mass 
vaccination campaigns. Nigeria is the only remaining country to have a preventative mass vaccination 
campaign mostly due to larger than anticipated vaccine needs. The country is currently scheduled to 
undergo a mass vaccination campaign from 2013-2016. The same preventive mass vaccination 
campaign strategy has been used as well in the American Region, namely in Bolivia, Brazil, and Peru. 
As was seen with The Gambia, there have been no outbreaks reported in areas receiving preventive 
campaigns. 

Reactive mass vaccination campaigns 
Reactive mass vaccination campaigns have been successful in the past years at controlling outbreaks of 
yellow fever disease in places with inadequate vaccination coverage [1]. There is currently an 
emergency vaccine stockpile of roughly 6 million doses funded by the GAVI Alliance, which allows for 
a more effective response to outbreaks. Since 2007, the vaccine stockpile has been used by a number of 
countries that experienced an outbreak of the disease in areas where the disease has been silent for 
decades, such as Southern Brazil, Paraguay, Sudan, and Uganda. In each instance, no subsequent cases 
of the disease were noted among vaccinated persons following the reactive campaigns. However, with 
the outbreaks in Brazil and Paraguay in 2008, the vaccine stockpile was depleted by February of that 
year. Although the stockpile was eventually restocked in the following months, this situation stressed the 
need for countries to: 1) continue to optimize their current vaccine coverage in populations at risk; and 
2) develop a national stock of vaccine in areas where significant proportions of their population are 
outside the endemic area and therefore are unvaccinated (e.g., the Americas). 

Cost-effectiveness of the various vaccination strategies 
Following a review of the various vaccination strategies that are available, the working group assessed 
the cost of each strategy to determine if any of the strategies are more cost-effective or cost-prohibitive. 
Although older data suggest differential costs between EPI and reactive (outbreak control) vaccination 
strategies, current available data suggest that cost per dose of yellow fever vaccine is similar for various 
strategies. Cost was estimated to be approximately US$ 0.67/dose for each strategy but the breakdown 
of cost (e.g., cold chain, vaccine price) varied based on strategy. Given these data, it was decided that 
vaccine utilization strategies should be driven by factors other than cost (e.g., vaccine availability). 

Recommendations: Control strategy for yellow fever should include sound epidemiologic 
surveillance and delivery of yellow fever vaccine through a complementary and optimized 
combination of EPI and mass preventive campaigns. Reactive campaigns should be conducted in 
response to yellow fever outbreaks if there is inadequate vaccination coverage within the 
population.  
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Summary 

Over the last 75 years, yellow fever vaccine has been the most effective means of preventing of yellow 
fever disease. The vaccine has been proven to be highly immunogenic and a single dose provides long-
term protection against yellow fever. However, rare but serious side effects have been observed 
following the administration of this live attenuated viral vaccine.  

The SAGE Working Group on Yellow Fever Vaccine carefully reviewed and weighed all available 
data regarding the use of yellow fever vaccine to reach the following conclusions and recommendations: 

1. Booster dose of yellow fever vaccine is not needed to maintain immunity as a single dose of 
yellow fever vaccine appears to confer life-long protective immunity against yellow fever 
disease. 

2. Caution should be used in vaccinating pregnant women, lactating women, and persons >60 years 
of age against yellow fever if they have not been previously vaccinated.  

3. Yellow fever vaccine is contraindicated for severely immunocompromised persons, including 
persons with AIDS or CD4+ counts < 200 cells/mm3, certain primary immunodeficiencies, 
thymus disorder, malignant neoplasm being trated with chemotherapy , recent hematopoietic 
stem cell transplantation, drugs with known immunosuppressive or immunomodulatory 
properties (e.g., high-dose systemic corticosteroids, alkylating drugs, antimetabolites, TNF-α 
inhibitors, IL-1 blocking agent, or other monoclonal antibodies targeting immune cells), and 
current or recent radiation therapies targeting immune cells. 

4. There is minimal impact on the reactogenicity and immunogenicity when yellow fever vaccine is 
co-administered with other vaccines. One notable exception is the co-administration of yellow 
fever vaccine and MMR vaccine. 

5. Control strategy for yellow fever should include sound epidemiologic surveillance and delivery 
of yellow fever vaccine through a combination of EPI, preventive campaigns, and reactive 
campaigns. 

In addition to the conclusions and recommendations above, the working group also noted several areas 
where additional research is warranted to address critical gaps related to the safety and immunogenicity 
of yellow fever vaccine (Table 12). 
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Table 12: Overview of potential studies to be conducted on live attenuated yellow fever 
(YF) vaccine to address gaps in safety or efficacy of the vaccine that were identified by the 
SAGE YF working group 
Studies are listed below according to the target population where evidence based advice regarding safety and 
efficacy of YF vaccine are most needed. 

Study topics regarding the safety and efficacy of YF 
vaccine identified by the SAGE YF working group 
  

Studies to be initiated in 
Developing countries Developed 

countries YF endemic YF non 
endemic 

Transmission of YF vaccine virus by breastfeedinga  X   
Efficacy of YF and meningococcal vaccines when co-
administered in EPIb X   

Efficacy of YF and combined measles, mumps, and 
rubella (MMR) vaccines when co-administered in EPIc X   

Efficacy of YF and OPV vaccines when co-administered 
in EPId X   

Safety and immunogenicity of YF vaccine in persons with 
advanced HIVe X  X 

Safety of YF vaccine in people ≥60 yearsf X X X 
Safety of YF vaccine in people with 
immunocompromising conditionsg X  X 

Duration of protective immunity against YF in childrenh X   

Duration of protective immunity against YF in adultsi X X X 

Development of diagnostic assays for YF outbreaksj   X 

Evaluation of diagnostic assays for YF outbreaksj X   
aTransmission of YF vaccine virus by breastfeeding. Research question(s): Is the YF vaccine virus transmitted by 
breastfeeding from a vaccinated mother to her baby? How often this transmission does occur and what are the 
consequences for the baby? Are there any health risks for the baby? Study: An estimated number of 100 
breastfeeding mothers in an YF vaccination campaign have to be thoroughly investigated for transmission via 
breastfeeding. 
bEfficacy of YF and meningococcal vaccines when co-administered in EPI. Research question(s): Does the 
simultaneous administration of YF and meningococcal vaccine in the EPI influence the protective immune response 
generated against each vaccine? Study: An estimated number of 1000 children in a YF vaccination campaign have 
to be thoroughly investigated for neutralizing/protective antibodies to get statistically valid data.  
cEfficacy of YF and MMR vaccines when co-administered in EPI. Research question(s): Does the simultaneous 
administration of YF and MMR vaccine in the EPI influence the protective immune response generated against 
each vaccine? Study: An estimated number of 1000 children in an YF vaccination campaign have to be thoroughly 
investigated for neutralizing/protective antibodies to get statistically valid data.  
dEfficacy of YF and OPV vaccines when co-administered in EPI. Research question(s): Does the simultaneous 
administration of YF and oral polio vaccine in the EPI influence the protective immune response generated against 
each vaccine? Study: An estimated number of 1000 children in an YF vaccination campaign have to be thoroughly 
investigated for neutralizing/protective antibodies to get statistically valid data.  
eSafety and immunogenicity of YF vaccine in persons with advanced HIV. Research question(s): What is the 
impact of advanced HIV infection on the safety, magnitude, and duration of immunity following YF vaccination? 
Study: An estimated number of 200-400 HIV infected persons have to be thoroughly investigated for 
neutralizing/protective antibodies to get statistically valid data. Since the HIV therapeutic regime has great impact 
on the quality of the immune system separate studies in developing and undeveloped countries are necessary. 
fSafety of YF vaccine in people ≥60 years. Research question(s): Are there higher numbers of serious AEFIs in 
elderly persons compared to younger persons due to a less competent immune system? Study: This requires 
continuous notification, analysis and investigation of side effects after YF vaccination. Since the rate of side effects 
after YF vaccination is in the range of a few cases per thousand vaccinees (1/100,000) the limiting factor to obtain 
statistically robust data is the total number of YF vaccine administered to people >60 years over the years. 
gSafety of YF vaccine in people with immunocompromising conditions. Research question(s): Are there higher 
numbers of serious AEFIs in immunocompromised persons due to a less competent immune system? Study: This 
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requires continuous notification, analysis and investigation of side effects after YF vaccination. Since the rate of 
side effects after YF vaccination in immunocompromised is very low and the range of diseases causing 
immunosuppression is very different it is not possible to give an estimated number of cases to be investigated to get 
statistically valid data. 
hDuration of protective immunity against YF in children. Research question(s): What is the duration the 
protection against YF in children receiving YF vaccine in the EPI? Study: An estimated number of 1000 
adolescents and adults with a well-documented history of receiving YF vaccine as a child have to be thoroughly 
investigated for neutralizing/protective antibodies to get statistically valid data. 
iDuration of protective immunity against YF in adults. Research question(s): What is the duration of protection 
against YF in adults who receive YF vaccine? Study: An estimated number of 200-400 vaccinees with a well-
documented YF vaccination have to be thoroughly investigated per time interval for the presence of 
neutralizing/protective antibodies to get statistically valid data. 
jDevelopment and evaluation of diagnostic assays for YF outbreaks (NOTE: topics discussed in the working 
group but not presented in the background document). Research question(s): Which kind of assay provides a 
sensitive and reliable diagnostic analysis of YF infections in case of a suspected outbreak? Study: An estimated 
number of 50 – 100 acute YF cases have to be thoroughly investigated for IgM/IgG antibodies and YF RNA 
detection to get statistically valid data. 
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Yellow fever vaccine

WHO position paper
In accordance with its mandate to provide
guidance to Member States on health policy
matters, WHO is issuing a series of regularly
updated position papers on vaccines and
vaccine combinations against diseases that
have an international public health impact.
These papers are concerned primarily with
the use of vaccines in large-scale immuniza-
tion programmes; limited vaccination, as
executed mostly in the private sector, may be
a valuable supplement to national pro-
grammes, but is not emphasized in these
policy documents. The position papers sum-
marize essential background information
on the respective diseases and vaccines and
conclude with the current WHO position
concerning their use in the global context.
The papers have been reviewed by a number
of experts within and outside WHO and are
designed for use mainly by national public
health officials and immunization pro-
gramme managers. However, the position
papers may also be of interest to interna-
tional funding agencies, the vaccine manu-
facturing industry, the medical community
and the scientific media.

Summary and conclusions
Yellow fever (YF) is a mosquito-borne, viral
haemorrhagic fever that is endemic in tropi-
cal regions of Africa and South America.
Aedes aegypti is the vector of YF virus in the
urban human-to-human cycle of transmis-
sion, whereas in the jungle (forest, sylvatic)
monkey-to-monkey ñ and accidentally mon-
key-to-human ñ cycle, several different mos-
quito species are involved. About 90% of an
estimated 200†000 annual cases of YF occur
in Africa, where outbreaks are common and
where both the urban and the jungle type of
transmission operate. In South America, the
jungle type of YF predominates, either in in-
dividual cases or localized outbreaks. Sup-

Vaccin antiamaril

Note d’information de l’OMS
ConformÈment ‡ son mandat qui líappelle ‡
conseiller les Etats Membres sur les questions de
politique sanitaire, líOMS publie une sÈrie de
notes díinformation rÈguliËrement mises ‡ jour
sur les vaccins et associations de vaccins contre
des maladies affectant la santÈ publique au ni-
veau international. Ces notes concernent avant
tout líutilisation de vaccins dans le cadre de pro-
grammes de vaccination ‡ grande Èchelle; elles
ne mettent pas líaccent sur la vaccination limitÈe
telle quíelle est pratiquÈe principalement dans le
secteur privÈ et qui peut complÈter utilement les
programmes nationaux. Les notes díinformation
prÈsentent de maniËre succincte les donnÈes fon-
damentales de base sur les diffÈrents vaccins et
maladies et prÈcisent la position actuelle de
líOMS concernant líutilisation des vaccins dans
le contexte mondial. Elles ont ÈtÈ examinÈes par
une sÈrie díexperts de líOMS et de líextÈrieur, et
síadressent principalement aux responsables na-
tionaux de la santÈ publique et aux responsables
des programmes de vaccination. Toutefois, elles
peuvent aussi intÈresser les organismes interna-
tionaux de financement, les fabricants de vaccins,
les mÈdecins et les revues scientifiques.

Résumé et conclusions
La fiËvre jaune est une fiËvre hÈmorragique vira-
le transmise par des moustiques, qui est endÈmi-
que dans les zones tropicales de líAfrique et de
líAmÈrique du Sud. Dans le cycle de transmission
interhumaine, le vecteur du virus amaril est
Aedes aegypti, alors quíen milieu selvatique, o˘ le
cycle de transmission est de singe ‡ singe, avec
accidentellement un cycle de singe ‡ líhomme,
plusieurs espËces de moustiques interviennent.
Quelque 90% du nombre total de cas annuels de
fiËvre jaune ñ†estimÈ ‡ 200†000†ñ concernent
líAfrique o˘ les flambÈes sont frÈquentes et o˘
líon observe ‡ la fois la transmission urbaine et
selvatique. En AmÈrique du Sud, cíest la fiËvre
jaune selvatique qui prÈdomine et líon observe
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pression of Ae. aegypti in densely populated settlements
may drastically reduce the number of YF cases, but mos-
quito control is impractical in thinly populated jungle dis-
tricts. There is no specific antiviral treatment for the YF vi-
rus. A highly efficacious, live attenuated vaccine (17D) has
been available for 60 years. One month following immuni-
zation, up to 99% of vaccinees show protective levels of
neutralizing antibodies, and the immunity is likely to last
for decades. Adverse events following YF vaccination are
usually minor, although hypersensitivity to vaccine com-
ponents may occasionally occur, and very rare cases of
viral encephalitis or multiple organ failures have been re-
ported. The rare adverse events should not deter the appro-
priate use of this highly valuable vaccine. In countries at
risk1 for YF, this vaccine is recommended for individual
and outbreak prevention as well as outbreak control. The
vaccine is also widely used for the protection of travellers
to YF-endemic areas. Although there is no current shortage
of YF vaccine at the global level, supplies may not be suffi-
cient in the event of multiple large outbreaks in urban cen-
tres.

In countries at risk for YF, the use of the 17D vaccine is
the main strategy recommended to rapidly build up YF
immunity in the population at large. This prevention
strategy has two components. The first component is the
inclusion of the 17D vaccine in national childhood im-
munization programmes. For convenience and im-
proved coverage, the YF vaccine should be administered
simultaneously with the measles vaccine at approxi-
mately 9ñ12 months of age, but in a separate syringe and
at a different injection site.

The second component is the implementation of mass
preventive vaccination campaigns to protect susceptible
older age groups. In the event of limited resources, as-
sessment of the degree of risk can help prioritize areas
for mass preventive campaigns.

During YF epidemics, outbreak response vaccination
campaigns should be carried out with minimum delay
in order to limit the spread of the disease. The occur-
rence of an epidemic reflects incomplete implementa-
tion of prevention strategies, which therefore need to be
strengthened following the outbreak. Appropriate
measures to control Ae. aegypti should accompany all ef-
forts to improve immunization coverage.

YF vaccine should be offered to all travellers to and from
at-risk areas, unless they belong to the group of individ-
uals for whom YF vaccination is contraindicated. There
is currently insufficient scientific evidence to support a
change in the International health regulations for trav-
ellers to endemic areas demanding proof of valid YF
vaccination within the preceding ten years. However, in
at-risk countries, vaccination resources should be
directed to ensuring good primary vaccination coverage
rather than to providing booster doses.

soit des cas isolÈs ou des flambÈes locales. La suppression de
Ae.†aegypti dans les zones densÈment peuplÈes peut permettre une
rÈduction considÈrable du nombre des cas, mais la lutte contre le
moustique níoffre pas une solution pratique dans les zones selvati-
ques ‡ faible densitÈ de population. Il níexiste pas de traitement
antiviral spÈcifique. Par contre, un vaccin vivant attÈnuÈ trËs effica-
ce (17D) est disponible depuis 60†ans. Un mois aprËs la vaccination,
on observe chez 99% des vaccinÈs des titres protecteurs en anti-
corps neutralisants, et líimmunisation dure gÈnÈralement plusieurs
dÈcennies. Les ÈvÈnements indÈsirables de la vaccination antiama-
rile sont gÈnÈralement mineurs, mais líon observe parfois des cas
díhypersensibilitÈ aux composants du vaccin ainsi que quelques
cas trËs rares díencÈphalite virale ou de dÈfaillance multiviscÈrales.
Les ÈvÈnements indÈsirables, qui restent rares, ne doivent pas inci-
ter ‡ renoncer ‡ un usage appropriÈ de ce vaccin trËs utile. Dans les
pays ‡ risque de fiËvre jaune1, le vaccin est recommandÈ aussi bien
pour les individus que pour prÈvenir et combattre les flambÈes. Il
est Ègalement largement utilisÈ pour protÈger les voyageurs qui se
rendent dans des zones díendÈmie. Síil níy a pas actuellement de
pÈnurie de vaccin antiamaril au niveau mondial, les stocks pour-
raient ne pas Ítre suffisants en cas de flambÈes importantes et mul-
tiples dans des centres urbains.

Dans les pays ‡ risque de fiËvre jaune, líutilisation du vac-
cin 17D est la principale stratÈgie recommandÈe pour renforcer
rapidement líimmunitÈ antiamarile dans la population en gÈnÈ-
ral. Cette stratÈgie comporte deux points, le premier consistant ‡
intÈgrer le vaccin 17D au programme national de vaccination de
líenfant. Par commoditÈ et pour amÈliorer la couverture, le vac-
cin antiamaril doit Ítre administrÈ en mÍme temps que le vaccin
antirougeoleux, ‡ environ 9-12†mois, mais avec une seringue dis-
tincte et dans un site díinjection distinct.

Quant au deuxiËme point de cette stratÈgie, il síagit de la mise en
úuvre de campagnes de vaccination prÈventive pour protÈger
les groupes rÈceptifs les plus ‚gÈs. En cas de ressources limitÈes,
une Èvaluation du degrÈ de risque peut aider ‡ donner la prio-
ritÈ ‡ certaines zones pour des campagnes de vaccination de
masse.

Au cours díune ÈpidÈmie, des campagnes de vaccination doivent
Ítre menÈes sans retard afin de limiter la propagation. Une Èpi-
dÈmie reflËte une application incomplËte des stratÈgies de prÈ-
vention, qui doivent donc Ítre renforcÈes. Des mesures appro-
priÈes de lutte contre Ae. aegypti doivent accompagner tous les
efforts visant ‡ amÈliorer la couverture vaccinale.

Le vaccin antiamaril doit Ítre proposÈ ‡ tous les voyageurs ‡ des-
tination et en provenance díune zone ‡ risque, ‡ moins quíils
níappartiennent ‡ líun des groupes díindividus pour lesquels la
vaccination contre la fiËvre jaune est contre-indiquÈe. Les don-
nÈes scientifiques actuellement disponibles ne justifient pas une
modification du RËglement sanitaire international en ce qui
concerne la prÈsentation díune attestation de vaccination vala-
ble au cours des dix annÈes prÈcÈdentes pour les voyageurs qui
se rendent dans les zones díendÈmie. Toutefois, dans les pays ‡
risque, les ressources doivent privilÈgier la couverture vaccinale
par la primovaccination plutÙt que líadministration de rappels.

1 At risk for yellow fever is defined as areas where evidence for presence of the
virus has been demonstrated and where ecological factors can support yellow
fever virus transmission to man.

1 On définit les zones à risque de fièvre jaune comme des zones où la preuve de la présence du
virus a été faite et qui présentent des facteurs écologiques propices à la transmission du virus
de la fièvre jaune à l’homme.
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The various clinical presentations of YF may be mistaken
for those of a number of other infectious diseases that
occur in YF at-risk countries. This underscores the impor-
tance of having a sensitive, case-based YF surveillance
system, supported by laboratory diagnostic facilities. The
timely notification and investigation of patients with
acute febrile illness and jaundice, with or without haem-
orrhagic manifestations, is recommended to increase the
sensitivity of surveillance to detect the circulation of YF
virus. The early detection of YF virus circulation would
prompt timely implementation of outbreak response ac-
tivities.

Improved surveillance and reporting of any potential
adverse event following vaccination is recommended in
order to correct any programmatic errors that may be
involved and to facilitate improved understanding of
the pathogenic mechanisms causing the recently de-
scribed serious adverse events.

Mechanisms should be found to provide incentives for
manufacturers of YF vaccine to sustain or increase their
production capacity to ensure rapid delivery of suffi-
cient quantities in the event of a major YF outbreak.

Background
Public health aspects
Yellow fever is a mosquito-borne, viral haemorrhagic fever
that is endemic in tropical areas of Africa and South Amer-
ica, where it has caused outbreaks at irregular intervals for
centuries. Like plague and cholera, YF is subject to control
measures outlined in the International health regulations.
WHO estimates that a total of 200†000 cases of YF occur
each year, with about 30†000 deaths. More than 90% of YF
cases occur in Africa, where over 500 million people live in
the YF at-risk zone between 15∞ north and 15∞ south of the
equator. Furthermore, YF is a significant risk to more than
3 million travellers who visit areas affected with YF each
year.

Exposure of susceptible persons to bites from infected
mosquitoes is the only significant mode of YF transmis-
sion. An urban and a jungle (forest, sylvatic) form of YF can
be distinguished by differences in their respective trans-
mission cycles. Urban YF, which frequently occurs as large
outbreaks, is transmitted from infected to susceptible hu-
mans by Ae. aegypti, a mosquito species that breeds in the
proximity of human habitats. The urban form of transmis-
sion is found mainly in Africa. The jungle form of YF is pri-
marily an enzootic viral disease of non-human primates,
but the various mosquito vectors involved may occasional-
ly cause individual cases or small outbreaks of YF among
humans in the forested savanna of Africa and in jungle
areas of South America. As a result of high vector density,
the risk of contracting YF is usually greatest towards the
end of the rainy season and at the beginning of the dry sea-
son, particularly with the jungle type of transmission. The
YF virus is maintained during the dry season by trans-
ovarial transmission in mosquitoes.

Since the beginning of the 1980s, the incidence of YF has
increased dramatically, particularly in Africa. In Nigeria,
more than 20†000 cases, notably in children, were re-
ported in successive outbreaks between 1986 and 1994. The

Les diffÈrents tableaux cliniques de la fiËvre jaune peuvent Ítre
confondus avec ceux de maladies infectieuses qui touchent les
pays ‡ risque de fiËvre jaune. Il est donc important de disposer
díun systËme sensible de surveillance de la fiËvre jaune fondÈ
sur les cas, et appuyÈ par des moyens de diagnostic au laboratoi-
re. Une modification en temps voulu et líexamen des patients
souffrant de maladie fÈbrile aiguÎ ou díictËre, avec ou sans
manifestations hÈmorragiques, sont recommandÈs afin díaug-
menter la sensibilitÈ de la surveillance pour dÈpister la circula-
tion du virus de la fiËvre jaune. Le dÈpistage prÈcoce de la circu-
lation du virus de la fiËvre jaune inciterait ‡ la mise en place en
temps voulu des activitÈs de lutte contre les flambÈes.

Une amÈlioration de la surveillance et de la notification des ma-
nifestations indÈsirables potentielles suivant la vaccination est
recommandÈe afin de corriger les erreurs de programme Èven-
tuelles et de faciliter une meilleure comprÈhension des mÈcanis-
mes pathogÈniques provoquant les ÈvÈnements indÈsirables
graves rÈcemment dÈcrits.

Il faut trouver des moyens díinciter les fabricants de vaccin anti-
amaril ‡ maintenir ou accroÓtre leur capacitÈ de production afin
díassurer un approvisionnement rapide de stocks de vaccin suf-
fisants en cas de flambÈe majeure.

Données fondamentales
Aspects concernant la santé publique
La fiËvre jaune est une fiËvre hÈmorragique virale transmise par
des moustiques, qui est endÈmique dans les milieux tropicaux
díAfrique et díAmÈrique du Sud, o˘ depuis des siËcles, elle provo-
que des flambÈes ‡ des intervalles irrÈguliers. Tout comme la peste
et le cholÈra, la fiËvre jaune peut Ítre combattue par les mesures
dÈcrites dans le RËglement sanitaire international. LíOMS estime
que 200†000†cas de fiËvre jaune surviennent chaque annÈe, dont
30†000 sont mortels. Plus de 90% des cas touchent líAfrique o˘ plus
de 500†millions de personnes vivent dans la zone ‡ risque situÈe
entre 15∞ de latitude nord et 15∞ de latitude sud. La fiËvre jaune
constitue Ègalement un risque important pour plus de 3†millions de
voyageurs qui se rendent chaque annÈe dans les zones touchÈes.

Líexposition de sujets rÈceptifs aux piq˚res de moustiques infectÈs
est le seul mode de transmission significatif de la fiËvre jaune. On
distingue la forme urbaine de la forme selvatique de la maladie par
les diffÈrences des cycles de transmission. La fiËvre jaune urbaine,
qui provoque souvent díimportantes flambÈes, est transmise díun
sujet infectÈ ‡ un sujet rÈceptif par Ae.†aegypti, une espËce de mous-
tique qui se reproduit ‡ proximitÈ de líhabitat humain. La forme
urbaine de transmission concerne principalement líAfrique. La for-
me selvatique constitue avant tout une virose enzootique des pri-
mates non humains, mais les diffÈrents vecteurs moustiques con-
cernÈs peuvent occasionnellement provoquer des cas humains iso-
lÈs ou des flambÈes rÈduites dans la savane forestiËre africaine et
dans les zones selvatiques sud-amÈricaines. En raison de la forte
densitÈ vectorielle, le risque de fiËvre jaune est gÈnÈralement le plus
ÈlevÈ vers la fin de la saison des pluies et au dÈbut de la saison sËche,
surtout en ce qui concerne la transmission le type selvatique. Le
virus amaril se maintient au cours de la saison sËche par transmis-
sion transovarienne chez le moustique.

Depuis le dÈbut des annÈes†80, líincidence de la fiËvre jaune a aug-
mentÈ trËs fortement, surtout en Afrique. Au NigÈria, plus de
20†000†cas, surtout chez líenfant, ont ÈtÈ notifiÈs lors de flambÈes
successives entre 1986 et 1994. Dans ce pays, les flambÈes ont princi-
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Nigerian outbreaks were mainly caused by urban-type YF,
but small outbreaks due to the jungle transmission cycle
are believed to cause thousands of YF cases in Africa each
year. During outbreak periods in Africa, about 20ñ40% of
the population in affected areas show serological evidence
of YF infection. The ratio of infection to clinical illness was
found to be 3.8:1 and 7.4:1 respectively, in two separate epi-
demics.

By 1940, successful vector control had resulted in the disap-
pearance of urban YF in Argentina, Bolivia, Brazil, Ecuador,
Panama, Paraguay, Peru and Uruguay. However, the urban
vector (Ae. aegypti) was never eliminated in the Guyanas,
Trinidad and Tobago and Venezuela. In recent years, rein-
festation of Ae. aegypti resulted in the reappearance of ur-
ban YF in Bolivia, and, if the vector is re-established widely
across South America, there is a significant threat of reap-
pearance of urban YF on this continent. Jungle YF has a
permanent enzootic cycle throughout the region encom-
passing the great river basins, and cases (generally a few
hundred per year) have continued to occur annually in Bra-
zil, Bolivia, Colombia, Ecuador, the Guyanas, Peru, Trinidad
and Tobago and Venezuela. The reported national incidence
figures concerning YF are believed to significantly underes-
timate the true incidence. In fact, during outbreak periods,
about 1ñ3% of the population in affected regions of South
America shows serological evidence of YF infection.

Whereas urban YF can be successfully eliminated by large-
scale vaccination and measures to suppress Ae. aegypti,
vaccination is the only means of controlling the jungle
form. In Africa, Ae. aegypti is widespread in rural villages
as well as in towns and cities, and vector control is there-
fore inefficient.

The pathogen and etiological diagnosis
Yellow fever virus is the prototype of the genus Flavivirus,
which comprises about 70 different viruses, most of which
are arthropod-borne. The core of the small (35ñ45 nm), en-
veloped YF virus contains a positive-sense, single-stranded
RNA of 10†233 nucleotides, which encode three structural
and eight non-structural proteins. The viral envelope pro-
tein plays an essential role in cell tropism, virulence and
immunity, and mutations in the envelope gene may alter
these functions. Based on sequence analysis, wild-type YF
virus strains have been classified into at least seven geno-
types: five in Africa and two in South America. The geno-
typic variation is not accompanied by antigenic differences
across strains, and the 17D vaccine is therefore effective
against all YF virus genotypes in both continents. Yellow
fever virus can be inactivated by lipid solvents (ether, chlo-
roform), heating at 56 ∞C for 30 minutes and with ultravio-
let light.

Following a bite from an infected mosquito, YF virus first
replicates at the site of inoculation and spreads from there to
the local lymph nodes, liver, spleen, bone marrow and myo-
cardium, but very rarely to the brain (i.e. viscerotropic rather
than neurotropic affinity). The virus is present in the blood
during the incubation period and early stage of illness at
levels capable of infecting blood-feeding Ae. aegypti.

No commercial test is available for the laboratory diagno-
sis of YF, but WHO coordinates training and the provision
of reagents for the Centers for Disease Control and Preven-

palement ÈtÈ provoquÈes par le type urbain, mais líon estime que
de petites flambÈes dues au cycle de transmission selvatique provo-
quent chaque annÈe en Afrique des milliers de cas de fiËvre jaune.
Au cours des pÈriodes de flambÈes en Afrique, la sÈrologie rÈvËle
líinfection amarile chez 20 ‡ 40% de la population des zones tou-
chÈes. Le rapport observÈ entre le nombre de personnes infectÈes et
le nombre de personnes cliniquement malades dans deux ÈpidÈ-
mies distinctes a respectivement ÈtÈ de 3,8:1 et de 7,4:1.

En 1940, la lutte antivectorielle a permis de faire disparaÓtre la fiË-
vre jaune urbaine en Argentine, en Bolivie, au BrÈsil, en Equateur,
au Panama, au Paraguay, au PÈrou et en Uruguay. Mais le vecteur
urbain (Ae.†aegypti) nía jamais ÈtÈ ÈliminÈ dans les Guyanes, ‡ la
TrinitÈ-et-Tobago et au Venezuela. Ces derniËres annÈes, la rÈinfes-
tation de Ae.†aegypti a entraÓnÈ une rÈapparition de la fiËvre jaune
urbaine en Bolivie et une large rÈimplantation du vecteur dans tou-
te líAmÈrique du Sud pourrait entraÓner un risque considÈrable de
rÈapparition de la forme urbaine sur ce continent. La forme selvati-
que dispose díun cycle enzootique permanent dans la rÈgion, qui
comprend de grands bassins fluviaux, et líon a continuÈ díobserver
chaque annÈe des cas au BrÈsil, en Bolivie, en Colombie, en Equa-
teur, dans les Guyanes, au PÈrou, ‡ la TrinitÈ-et-Togabo et au
Venezuela (gÈnÈralement quelques centaines par annÈe). Líinciden-
ce nationale notifiÈe est gÈnÈralement considÈrÈe comme bien infÈ-
rieure ‡ líincidence rÈelle. En fait, au cours des flambÈes, la sÈrologie
rÈvËle líinfection amarile chez 1 ‡ 3% de la population des zones
touchÈes díAmÈrique du Sud.

Si la fiËvre jaune urbaine peut Ítre ÈliminÈe par une vaccination ‡
grande Èchelle et des mesures de lutte contre Ae.†aegypti, la vacci-
nation est le seul moyen de lutte contre la forme selvatique. En Afri-
que, Ae.†aegypti est trËs rÈpandu en milieu rural, au mÍme titre que
dans les villes, et la lutte antivectorielle níest donc pas efficace.

L’agent pathogène et le diagnostic étiologique
Le virus de la fiËvre jaune ou virus amaril est typique du genre
Flavivirus, lequel comporte environ 70†virus diffÈrents, dont la plu-
part sont des arbovirus. Le nuclÈoÔde de ce petit virus enveloppÈ
(35-45 nm) contient un ARN monocatÈnaire positif de 10 233 nu-
clÈotides, qui code pour trois protÈines structurales et huit protÈi-
nes non structurales. La protÈine de líenveloppe virale joue un rÙle
capital dans le tropisme cellulaire, la virulence et líimmunitÈ, et les
mutations du gËne díenveloppe peuvent modifier ces fonctions. Le
sÈquenÁage montre que les souches de virus amaril sauvage peu-
vent Ítre classÈes en au moins sept gÈnotypes: cinq sont observÈs
en Afrique et deux en AmÈrique du Sud. La variation gÈnotypique
ne síaccompagne pas de variation antigÈnique et le vaccin prÈparÈ
‡ partir de la souche 17D est par consÈquent efficace contre tous les
virus amarils, quel que soit leur gÈnotype, sur les deux continents.
Le virus amaril peut Ítre inactivÈ par les solvants des lipides (Èther,
chloroforme), par chauffage ‡ 56 ∞C pendant 30 minutes et par líex-
position au rayonnement ultraviolet.

AprËs piq˚re par un moustique infectÈ, le virus commence par se
multiplier au site díinoculation puis migre vers les ganglions lym-
phatiques rÈgionaux, le foie, la rate, la moelle osseuse et le myocar-
de, mais rarement vers líencÈphale (le virus est plus viscÈrotrope
que neurotrope). Le virus est prÈsent dans le sang pendant la pÈrio-
de díincubation et au dÈbut de la maladie, en nombre suffisant pour
infester un moustique hÈmatophage de líespËce Ae. aegypti.

Il níexiste aucun test de diagnostic de la fiËvre jaune dans le com-
merce, mais líOMS assure, dans le cadre de son rÈseau de laboratoi-
res pour la fiËvre jaune, la formation et la fourniture de rÈactifs

Page 158



RELEVE EPIDEMIOLOGIQUE HEBDOMADAIRE, No 40, 3 OCTOBRE 2003 353

tion (Atlanta, USA) capture IgM assay to the WHO Yellow
Fever Laboratory Network. A single IgM-positive serum
sample obtained in the absence of recent vaccination pro-
vides a presumptive YF diagnosis. As cross-reactions occur
between the YF virus and other flaviviruses, it is recom-
mended that all presumptive positive cases are confirmed
by the regional reference laboratory (RRL) within seven
days. The RRL has the capacity to confirm the positive re-
sult using a battery of methods, including testing with po-
tentially cross-reacting antigens, virus isolation and
polymerase chain reaction (PCR). In specialized laborato-
ries, YF virus may be isolated by intracerebral inoculation
of suckling mice, intrathoracic inoculation of mosquitoes
or inoculation into cell cultures. PCR can also be used to
detect the viral genome in clinical samples, including
serum taken in the first month after onset of illness.

In emergency situations, WHO, through its network of Col-
laborating Centres for Arboviruses and Haemorrhagic
Fevers, can organize diagnostic assistance to affected
countries.

Immune response
Infection with YF virus is followed by a rapid immune re-
sponse. IgM antibodies appear during the first week of ill-
ness, peak during the second week and decline over the
next 1ñ2 months. Specific neutralizing antibodies, which
are the principal mediators of protection, appear at the end
of the first week and persist for many years. Neutralizing
antibodies bind to epitopes on the viral envelope protein
and interfere with both viral attachment to the host cell
membrane and the subsequent internalization of the virus.
Some non-structural viral proteins (NS1 and NS2) are as-
sociated with the infected host cell membrane, where they
are targets for immune elimination. Antibodies to NS1 con-
tribute to protective immunity by lysing infected cells,
whereas NS3 is a target for cytotoxic T-cells. Wild-type YF
virus induces lifelong protection against subsequent infec-
tion, but relatively little is known about the cellular re-
sponses in humans to infection by this virus. Previous in-
fection with certain heterologous flaviviruses, in particular
dengue virus, appears to modulate disease expression and
severity of YF. Determination of the presence of neutraliz-
ing antibodies is the only useful test for immunity to YF.

Clinical features
Following a bite from an infected mosquito, the incubation
period is approximately 3ñ6 days. This is followed by either
subclinical infection, nonspecific illness, transient influen-
za-like disease, a febrile illness with jaundice or fatal haem-
orrhagic fever. Disease onset is typically abrupt and char-
acterized by fever, chills, malaise, headache, lower back
pain, generalized nausea and dizziness. Congestion of the
conjunctiva and face, as well as relative bradycardia, is
commonly found. In patients with a transient, non-icteric
infection, the average duration of fever is 3ñ4 days, fol-
lowed by complete recovery. However, in approximately
15% of cases, the disease progresses, with or without a brief
(24ñ48 hours) remission, to a more severe form, with fever,
vomiting, epigastric pain, jaundice, renal failure and haem-

pour la recherche des IgM par capture utilisÈe par les Centers for
Disease Control and Prevention (Atlanta, Etats-Unis díAmÈrique).
Un seul Èchantillon de sÈrum positif pour la recherche des IgM, ob-
tenu ‡ distance díune vaccination, permet de porter un diagnostic
prÈsomptif de fiËvre jaune. Dans la mesure o˘ des rÈactions croi-
sÈes entre le virus de la fiËvre jaune et díautres flavivirus sont possi-
bles, il est recommandÈ de confirmer dans un dÈlai maximal de sept
jours, tous les cas prÈsumÈs positifs auprËs du laboratoire rÈgional
de rÈfÈrence (LRR). Le LRR peut confirmer un rÈsultat positif en
utilisant une batterie de mÈthodes, notamment la recherche díanti-
gËnes susceptibles de donner des rÈactions croisÈes, líisolement du
virus et la PCR (polymerase chain reaction). Dans les laboratoires
spÈcialisÈs, le virus amaril peut Ítre isolÈ par inoculation intracÈrÈ-
brale chez le souriceau ‡ la mamelle, inoculation intrathoracique
chez le moustique et inoculation en culture cellulaire. La PCR peut
Ègalement Ítre utilisÈe pour dÈceler la prÈsence du gÈnome viral
dans les prÈlËvements cliniques, notamment les Èchantillons de sÈ-
rum prÈlevÈs dans le mois qui suit le dÈbut de la maladie.

En situation díurgence, líOMS peut organiser une aide au diagnos-
tic dans les pays touchÈs, gr‚ce ‡ son rÈseau de centres collabora-
teurs pour les arbovirus et les fiËvres hÈmorragiques.

Réponse immunitaire
Líinfection par le virus amaril est suivie díune rÈponse immunitaire
rapide. Les IgM apparaissent pendant la premiËre semaine de la
maladie, atteignent leur maximum au cours de la deuxiËme semai-
ne, puis diminuent au cours des 1 ‡ 2 mois suivants. Les anticorps
neutralisants spÈcifiques, qui sont les principaux mÈdiateurs de la
protection, apparaissent ‡ la fin de la premiËre semaine et persis-
tent plusieurs annÈes. Les anticorps neutralisants se lient aux Èpito-
pes de la protÈine díenveloppe virale et interfËrent ‡ la fois avec la
fixation du virus ‡ la membrane de la cellule hÙte, et avec son inter-
nalisation. Certaines protÈines virales non structurales (NS1 et
NS2) sont associÈes ‡ la membrane de la cellule hÙte infectÈe, o˘
elles constituent des cibles appropriÈes ‡ líÈlimination par le systË-
me immunitaire. Les anticorps dirigÈs contre la protÈine NS1
contribuent ‡ líimmunitÈ protectrice en lysant les cellules infectÈes,
tandis que la protÈine NS3 est une cible pour les cellules T cytotoxi-
ques. Le virus amaril de type sauvage suscite une protection dÈfini-
tive contre les infections ultÈrieures, mais les rÈponses cellulaires ‡
líinfection par ce virus sont assez mal connues chez líhomme. Une
infection antÈrieure par certains flavivirus hÈtÈrologues, le virus de
la dengue notamment, semble moduler líexpression de la maladie
et la gravitÈ de la fiËvre jaune. La mise en Èvidence des anticorps
neutralisants est le seul test utile pour rechercher une immunitÈ
vis-‡-vis de la fiËvre jaune.

Tableau clinique
AprËs piq˚re par un moustique infectÈ, la pÈriode díincubation est
díenviron 3 ‡ 6 jours. Elle est suivie soit par une infection infraclini-
que, soit par un syndrome non spÈcifique, soit par une affection
rÈsolutive pseudogrippale, soit par une affection fÈbrile accompa-
gnÈe díictËre ou une fiËvre hÈmorragique fatale. Le dÈbut de la ma-
ladie est classiquement brutal, avec un tableau caractÈristique de
fiËvre, frissons, syndrome gÈnÈral, cÈphalÈes, douleurs lombo-
sacrÈes, des nausÈes et vertiges. Conjonctives injectÈes et faciËs vul-
tueux ainsi que bradycardie modÈrÈe sont frÈquemment observÈs.
Dans les formes rÈsolutives non ictÈriques, la durÈe moyenne de la
fiËvre est de 3 ‡ 4 jours, et la guÈrison est complËte. Cependant, chez
environ 15% des cas, la maladie Èvolue avec ou sans brËve pÈriode
de rÈmission (24 ‡ 48 heures), vers une forme plus grave, avec fiËvre,
vomissements, douleurs Èpigastriques, ictËre, dÈfaillance rÈnale et
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orrhagic manifestations. The haemorrhagic manifesta-
tions are caused by reduced synthesis of clotting factors as
well as by a consumptive coagulopathy. Encephalitis due to
YF virus is exceedingly rare. About 20ñ50% of patients with
hepato-renal failure die, in most cases 7ñ10 days after onset
of disease. Case-fatality rates are highest among young
children and the elderly. Patients surviving YF may experi-
ence prolonged weakness and fatigue, but healing of the
liver and kidney injuries is usually complete. The specific
pathogenic mechanisms involved in human YF remain
poorly defined.

Justification for vaccine control
Yellow fever is a very serious disease and a major public
health problem for hundreds of millions of people in large
parts of tropical Africa and South America. Millions of
travellers to at-risk areas are also at risk of YF infection. In
recent years, there has been a dramatic increase in the
number of YF cases. No drug treatment is available against
YF virus, and mosquito control is impractical in areas of
jungle-type transmission.

For unvaccinated individuals entering an area of epidemic
activity in Africa, the risks of YF illness and death have
been estimated at 1:267 and 1:1333, respectively, for a two-
week trip, although the risks vary considerably according
to the season. The corresponding figures for South Ameri-
ca are likely to be 10 times lower.

Immunization is the single most effective means of obtain-
ing protection against YF. For decades, a safe and effective
17D vaccine has been available and is recommended by
WHO for large-scale use by residents of and visitors to at-
risk countries. This live attenuated vaccine provides long-
lasting protection after one injection and its routine use in
children in at-risk countries has a favourable costñbenefit
ratio. Furthermore, a valid certificate of vaccination is
required under the International health regulations for en-
try into most YF-endemic countries or for travel from en-
demic countries to countries at risk for introduction of YF
virus.

Yellow fever vaccine
The yellow fever 17D vaccine is the only commercially
available vaccine against YF. The vaccine is based on a wild-
type YF virus (the Asibi strain) isolated in Ghana in 1927
and attenuated by serial passages, principally in chicken
embryo tissue culture. Numerous mutations in the viral
structural and non-structural genes have resulted in the
attenuated variant 17D. This attenuated vaccine virus exists
in the two sub-strains (17Dñ204 and 17DD), which share
99.9% sequence homology. Nucleotide sequencing has
shown differences between the wild-type Asibi strain and
the attenuated sub-strains affecting 20 amino acids. Many
of the substitutions involve the envelope protein, and the
resulting phenotypic changes make the sub-types non-
transmissible by mosquitoes.

The 17Dñ204 and 17DD sub-strains are both used in vac-
cines and produced in embryonated chicken eggs in sever-
al countries. The production procedures include testing of
both primary and secondary seed lots for viscerotropic
and neurotropic activity.

manifestations hÈmorragiques. Celles-ci sont dues ‡ la fois ‡ une
diminution de la synthËse des facteurs de coagulation et ‡ une
coagulopathie de consommation. Le virus de la fiËvre jaune est trËs
rarement ‡ líorigine díune encÈphalite. Environ 20-50% des pa-
tients atteints díinsuffisance hÈpato-rÈnale dÈcËdent, le plus sou-
vent dans les 7-10 jours qui suivent le dÈbut de la maladie. Cíest
chez líenfant et la personne ‚gÈe que le taux de lÈtalitÈ est le plus
ÈlevÈ. Quand le patient survit ‡ la fiËvre jaune, la convalescence
peut síaccompagner díune asthÈnie prolongÈe mais la guÈrison des
lÈsions hÈpatiques et rÈnales est en gÈnÈral complËte. Les mÈcanis-
mes pathogÈniques spÈcifiques de la fiËvre jaune humaine restent
mal connus.

Justification de la lutte antiamarile par la vaccination
La fiËvre jaune est une maladie trËs grave et un problËme de santÈ
publique majeur pour des centaines de millions de personnes habi-
tant des zones Ètendues de líAfrique tropicale et de líAmÈrique du
Sud. Des millions de voyageurs se rendant dans les zones ‡ risque
sont Ègalement exposÈs au risque díinfection par le virus amaril. Le
nombre de cas de fiËvre jaune a considÈrablement augmentÈ ces
derniËres annÈes. Il níexiste aucun traitement mÈdicamenteux con-
tre le virus amaril, et la lutte antivectorielle níest pas applicable
dans les rÈgions o˘ la transmission est de type selvatique.

Le sujet non vaccinÈ qui pÈnËtre en zone díactivitÈ ÈpidÈmique en
Afrique a un risque de fiËvre jaune ou de dÈcËs estimÈ respective-
ment ‡ 1:267 et 1:1333 pour un sÈjour de deux semaines; le risque
varie cependant considÈrablement avec la saison. Les chiffres cor-
respondants pour líAmÈrique du Sud seraient environ 10 fois infÈ-
rieurs.

La vaccination est le seul moyen efficace de se protÈger contre la
fiËvre jaune. Il existe depuis des dizaines díannÈes un vaccin utili-
sant la souche 17D, s˚r et efficace, recommandÈ par líOMS pour la
vaccination de masse des rÈsidents et des voyageurs dans le pays ‡
risque. Ce vaccin vivant attÈnuÈ confËre une protection durable
aprËs une seule injection, et en vaccination systÈmatique chez líen-
fant des pays díendÈmie son rapport co˚t/avantage est intÈressant.
En outre, un certificat de vaccination en cours de validitÈ est exigÈ
par le RËglement sanitaire international ‡ líentrÈe de la plupart des
pays ‡ risque ou en cas de voyage díun pays díendÈmie vers un pays
dÈpourvu díendÈmie o˘ existe un risque díintroduction du virus
amaril.

Le vaccin antiamaril
Le vaccin antiamaril 17D est le seul vaccin existant dans le commer-
ce contre la fiËvre jaune. Le vaccin est fabriquÈ ‡ partir díun virus
amaril de type sauvage (souche Asibi) isolÈ au Ghana en†1927 et
attÈnuÈ par passages en sÈrie, essentiellement en culture de tissus
díembryon de poulet. Les nombreuses mutations des gËnes de
structure et des gËnes non structuraux ont abouti au variant attÈ-
nuÈ 17D. Ce virus vaccinal attÈnuÈ existe sous deux formes, les sous-
souches 17D-204 et 17DD, dont les sÈquences sont homologues ‡
99,9%. Le sÈquenÁage des nuclÈotides a mis en Èvidence des diffÈ-
rences entre la souche Asibi de type sauvage et les sous-souches
attÈnuÈes portant sur 20 acides aminÈs. Nombre de ces substitu-
tions touchent la protÈine díenveloppe et les modifications phÈno-
typiques qui en rÈsultent rendent ces sous-types non transmissi-
bles par les moustiques.

Les sous-souches 17D-204 et 17DD sont toutes les deux utilisÈes
comme souches vaccinales et cultivÈes dans plusieurs pays sur úuf
de poule embryonnÈ pour produire le vaccin. La production com-
porte un test de dÈtermination du viscÈrotropisme et du neurotro-
pisme des lots de semence primaire et secondaire.
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The YF vaccine is given as a single subcutaneous or intra-
muscular injection (0.5 ml per dose), although the subcuta-
neous route is preferred. According to current WHO re-
quirements, a YF vaccine that has been held at 37 ∞C for
14 days must (i) maintain the minimal potency of
>1000 MLD50 per dose and (ii) show a mean loss of titre
<1 log 10 MLD50. These requirements necessitate the addi-
tion of stabilizers such as sorbitol and gelatin. The lyophi-
lized vaccine requires proper storage under cold-chain
conditions, and reconstituted vaccine must be kept on ice
and used within six hours.

Effectiveness. Protective levels of neutralizing antibodies
(log neutralization index of at least 0.7) are found in 90% of
vaccinees within 10 days and in 99% within 30 days. In most
cases, protection appears to last for 30ñ35 years or more.
Since there is no interference between YF vaccine and other
vaccines, YF vaccine may be administered simultaneously,
but in different syringes and at different sites, with the fol-
lowing vaccines: measles, polio (oral polio vaccine), diph-
theriañtetanusñpertussis, hepatitis B, hepatitis A, oral chol-
era and oral or parenteral typhoid. When not given simul-
taneously, live vaccines should be administered at least one
month before or one month after the YF vaccination. This
recommendation is based on the assumption that interfer-
on released in response to the first vaccine may have a tem-
porary inhibitory effect on other live virus vaccines.

Safety. About 400 million doses of YF vaccine have been
administered worldwide with an excellent record of safety,
although mild systemic reactions such as headache, myal-
gia, malaise and weakness occur during the first few days
after vaccination in 10ñ30% of vaccinees. Severe adverse
reactions are extremely rare, but when they do occur in-
fants (encephalitis) and the elderly (multiple-organ failure)
seem more susceptible than the YF-vaccinated population
at large. Three distinct types of serious adverse reactions to
the 17D vaccine have been described:

1. Hypersensitivity reactions. The rate of serious allergic
reactions, particularly those of anaphylactic reactions, is
very low. However, the vaccine is produced in embryonated
chicken eggs and is contraindicated for persons with a his-
tory of oral egg intolerance or strong allergic reactions to
egg-based products. In persons without egg allergy, sys-
temic allergic reactions are known to occur, although very
rarely. Sensitivity to gelatin, which is commonly used to
stabilize the vaccine, may explain at least some of these
cases.

2. Vaccine-associated neurotropic disease. Since 1945, a to-
tal of at least 26 cases of proven or probable post-vaccinal
encephalitis have been reported, of whom 16 were infants
aged under 7 months. Of these 26 patients, 24 recovered
without sequelae. Vaccine virus obtained from the brain of
one fatal case in a 3-year-old child showed mutations in the
envelope gene of the virus and increased neurovirulence in
animal studies. It is unknown whether the other cases were
caused by similar mutations of the vaccine strains. The
other fatality was in an HIV-infected adult patient who was
immunosuppressed.

Le vaccin antiamaril est administrÈ en une seule injection, sous-
cutanÈe ou intramusculaire (0,5 ml par dose); on prÈfËre toutefois
la voie sous-cutanÈe. DíaprËs les normes actuelles de líOMS, un vac-
cin antiamaril conservÈ ‡ 37 ∞C pendant 14†jours doit avoir les
propriÈtÈs suivantes: i) avoir conservÈ une activitÈ minimale
>1000 DL

50 pour la souris et ii)†montrer une perte moyenne du titre
<1 log 10 DL50. Pour Ítre respectÈes ces normes exigent líaddition de
stabilisants, sorbitol et gÈlatine par exemple. Le vaccin lyophilisÈ
doit Ítre conservÈ conformÈment aux exigences de la chaÓne du
froid, et, une fois reconstituÈ, Ítre maintenu dans la glace et utilisÈ
dans les six heures.

EfficacitÈ. On observe chez 90% des vaccinÈs dans les 10 jours qui
suivent la vaccination et chez 99% des vaccinÈs dans les 30 jours
de la vaccination des titres protecteurs en anticorps neutralisants
(logarithme de líindice de neutralisation díau moins 0,7). Dans la
plupart des cas, la protection semble avoir une durÈe de 30-35 ans,
voire plus. Dans la mesure o˘ il níy a pas díinterfÈrence entre le
vaccin antiamaril et les autres vaccins, celui-ci peut Ítre adminis-
trÈ en mÍme temps, mais avec une autre seringue et en un site
díinjection diffÈrent, que le vaccin contre la rougeole, la polio-
myÈlite (vaccin antipoliomyÈlitique oral), la diphtÈrie-tÈtanos-
coqueluche, líhÈpatite B, líhÈpatite A, le vaccin anticholÈrique
oral et le vaccin antityphoÔdique oral ou parentÈral. Síils ne sont
pas administrÈs simultanÈment, les vaccins vivants seront
administrÈs au moins un mois avant ou aprËs la vaccination
antiamarile. Cette recommandation síappuie sur líhypothËse
que líinterfÈron libÈrÈ en rÈponse ‡ la premiËre vaccination,
pourrait avoir un effet inhibiteur temporaire sur les autres
vaccins ‡ virus vivant.

InnocuitÈ. 400 millions de doses de vaccin antiamaril ont ÈtÈ admi-
nistrÈes dans le monde avec une excellente sÈcuritÈ, mÍme si des
rÈactions gÈnÈrales bÈnignes ont lieu dans les premiers jours qui
suivent la vaccination chez 10-30% des vaccinÈs: cÈphalÈes, myal-
gies, syndrome gÈnÈral et asthÈnie. Les rÈactions indÈsirables sÈvË-
res sont extrÍmement rares, mais lorsquíelles surviennent, le nour-
risson (encÈphalite) et la personne ‚gÈe (dÈfaillance multiviscÈra-
le) apparaissent plus sensibles que la population gÈnÈrale vaccinÈe
contre le virus amaril. Trois types distincts de rÈactions indÈsira-
bles graves au vaccin 17D ont ÈtÈ dÈcrits:

1. RÈactions díhypersensibilitÈ. La frÈquence des rÈactions allergi-
ques graves, des rÈactions anaphylactiques en particulier, est trËs
faible. Cependant, le vaccin est produit par culture sur úuf de poule
embryonnÈ et il est contre-indiquÈ chez les personnes ayant des
antÈcÈdents díintolÈrance orale ‡ líúuf ou de rÈaction allergique
forte aux produits ‡ base díúuf. En cas díallergie aux protÈines de
líúuf, la survenue de rÈactions díallergie gÈnÈralisÈes est possible,
bien que trËs rare. La sensibilitÈ ‡ la gÈlatine, frÈquemment utilisÈe
comme stabilisant du vaccin, peut expliquer au moins un certain
nombre de ces cas.

2. Maladie postvaccinale neurotrope. Depuis 1945, on connaÓt au
total 26 cas au moins díencÈphalite postvaccinale prouvÈs ou pro-
bables, dont 16 chez des nourrissons de moins de 7 mois. Parmi
ces 26 patients, 24 ont guÈri sans sÈquelle. Le virus vaccinal isolÈ ‡
partir de líencÈphale díun cas fatal survenu chez un enfant de
3 ans Ètait porteur de mutations du gËne díenveloppe du virus et
une augmentation de sa neurovirulence a ÈtÈ mise en Èvidence
dans les Ètudes chez líanimal. On ignore si les autres cas sont dus
‡ des mutations comparables de la souche vaccinale. Un autre cas
fatal est survenu chez un adulte immunodÈprimÈ infectÈ par le
VIH.
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3. Vaccine-associated viscerotropic disease. During 1996ñ
2001, 7 cases of YF vaccine-associated viscerotropic disease
(including 6 deaths) occurred in Australia (1 case), Brazil
(2 cases) and the United States (4 cases). Subsequently,
11 additional suspected or probable cases (including
2 deaths) have been reported from different countries.
During 1996ñ2001, approximately 150 million doses of the
vaccine were administered worldwide, of which 54 million
doses were given in Brazil, where 2 cases of vaccine-associ-
ated viscerotropic disease were identified. Careful investi-
gation of the first 7 cases reported suggested that an atypi-
cal host response, rather than genomic instability of the
attenuated vaccine virus, caused the serious reactions. The
risk of YF vaccine-associated viscerotropic disease appears
to be limited to the first immunization against YF. The fre-
quency of such reactions remains uncertain, although esti-
mates based on Brazilian experience (including routine
childhood immunization) indicate a risk in the order of
1 per 10 million doses. Comparative risk estimates from
the United States (mainly protection of adult travellers) are
1 per 200 000ñ300 000 doses and 1 per 40 000ñ50 000 doses
for vaccinees above 60 years of age.

Indications for YF vaccine
All persons aged 9 months or older and living in YF at-risk
areas should receive YF vaccine. Highest priority should be
given to those persons most likely to be exposed, such as
forestry and agricultural workers, and to those living in vil-
lages or towns with a history of previous outbreaks. Immi-
grants to such regions from non-endemic areas should also
be vaccinated against YF. During YF outbreaks, mass im-
munization should be instituted at the earliest possible
stage and according to locally defined priorities. Travellers
should be vaccinated at least 10 days before arrival in the at
risk area.

Contraindications to YF vaccination
The vaccine is contraindicated in children aged under
6 months and is not recommended for those aged 6ñ
8 months, except during epidemics when the risk of YF virus
transmission may be very high. It is also contraindicated for
persons with severe allergy to egg and for severely immuno-
compromised persons. On theoretical grounds, the 17D vac-
cine is not recommended during pregnancy. However, preg-
nant women may be vaccinated during epidemics when the
risk of YFV transmission may be very high.

General WHO position on new vaccines

Vaccines for large-scale public health use should:

ó meet the quality requirements as defined in the current
WHO policy statement on vaccine quality;

ó be safe and have a significant impact against the actual
disease in all target populations;

ó if intended for infants or young children, be easily
adapted to the schedules and timing of national child-
hood immunization programmes;

ó not interfere significantly with the immune response to
other vaccines given simultaneously;

ó be formulated to meet common technical limitations,
e.g. in terms of refrigeration and storage capacity;

3. Maladie postvaccinale viscÈrotrope. De 1996 ‡ 2001, on a observÈ
7 cas de maladie viscÈrotrope associÈes au vaccin antiamaril (dont
6 dÈcËs), 1 en Australie, 2 au BrÈsil et 4 aux Etats-Unis díAmÈrique.
Par la suite, 11 autres cas probables ou prÈsumÈs (dont deux dÈcËs)
ont ÈtÈ signalÈs dans diffÈrents pays. De 1996 ‡ 2001, environ
150 millions de doses de vaccin ont ÈtÈ administrÈes dans le monde,
dont 54 millions au BrÈsil, o˘ 2 cas de maladie postvaccinale viscÈ-
rotrope ont ÈtÈ identifiÈs. Une investigation soigneuse de ces 7 pre-
miers cas signalÈs donne ‡ penser que la gravitÈ des rÈactions est
due ‡ une rÈponse atypique de líhÙte plutÙt quí‡ une instabilitÈ
gÈnomique du virus vaccinal attÈnuÈ. Le risque de maladie viscÈro-
trope associÈ au vaccin antiamaril semble Ítre limitÈ ‡ la premiËre
injection du vaccin. La frÈquence de ces rÈactions reste mal connue;
díaprËs les estimations reposant sur líexpÈrience brÈsilienne (y
compris la vaccination systÈmatique de líenfant) le risque serait de
líordre de 1 pour 10 millions de doses. Les estimations comparati-
ves du risque ‡ partir des donnÈes des Etats-Unis díAmÈrique
(protection des voyageurs adultes essentiellement) sont de 1 pour
200 000-300 000 doses et de 1 pour 40 000-50 000 doses chez les per-
sonnes vaccinÈes ayant plus de 60 ans.

Indications concernant le vaccin antiamaril
Toute personne ‚gÈe de neuf mois ou plus, vivant dans une zone ‡
risque, doit Ítre vaccinÈe. La prioritÈ doit Ítre donnÈe aux person-
nes dont le risque díexposition est le plus ÈlevÈ, par exemple les
travailleurs forestiers et agricoles et la population des villages ou
des villes touchÈs par de prÈcÈdentes flambÈes. Les immigrants
provenant de zones indemnes doivent Ègalement Ítre vaccinÈs.
Pendant une flambÈe la vaccination de masse doit Ítre pratiquÈe le
plus rapidement possible selon des prioritÈs dÈfinies localement.
Le voyageur doit Ítre vaccinÈ au moins 10 jours avant son arrivÈe
dans une zone ‡ risque.

Contre-indications à la vaccination
Le vaccin est contre-indiquÈ chez líenfant ‚gÈ de moins de 6 mois et
il níest pas recommandÈ entre 6 ‡ 8 mois, sauf pendant des ÈpidÈ-
mies o˘ le risque de transmission du virus peut Ítre trËs ÈlevÈ. La
vaccination est Ègalement contre-indiquÈe en cas díallergie grave ‡
líúuf et chez les sujets gravement immunodÈprimÈs. Le vaccin 17D
níest thÈoriquement pas recommandÈ pendant la grossesse, mais la
femme enceinte peut Ítre vaccinÈe en cas díÈpidÈmie lorsque le ris-
que de transmission est trËs ÈlevÈ.

Position générale de l’OMS concernant les nouveaux
vaccins
Les vaccins destinÈs ‡ un usage ‡ grande Èchelle aux fins de la santÈ
publique doivent:

ó rÈpondre aux exigences concernant la qualitÈ dÈfinies dans la
dÈclaration actuelle de líOMS sur la qualitÈ des vaccins;

ó Ítre s˚rs et avoir un effet considÈrable contre la maladie dans
toutes les populations cibles;

ó síils sont destinÈs au nourrisson ou au jeune enfant, Ítre facile-
ment adaptÈs au calendrier des programmes nationaux de vac-
cination de líenfant;

ó ne pas perturber gravement la rÈponse immunitaire aux autres
vaccins donnÈs en mÍme temps;

ó Ítre formulÈs de faÁon ‡ tenir compte des contraintes techni-
ques courantes, par exemple en ce qui concerne la rÈfrigÈration
et la capacitÈ de stockage;
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ó be appropriately priced for different markets.

WHO position on yellow fever vaccine
In 1988, the joint United Nations Childrenís Fund/WHO
Technical Group on Immunization in Africa recommended
that countries at risk for YF incorporate the 17D vaccine
into their national immunization programme. Unfortu-
nately, in most at-risk African countries, routine YF vacci-
nation coverage remains low. In the at-risk countries of
South America, YF vaccination has been used for decades,
although national coverage and immunization strategies
vary considerably. Coverage rates of more than 70% have
been achieved in enzootic areas of Brazil and Bolivia
whereas coverage of only about 30% has been reached in
some other endemic areas.

The recent increase in YF incidence both in Africa and in
areas of Latin America, where the disease had been under
control for centuries, is alarming, particularly since the
tools to prevent YF outbreaks are well known, safe and of
documented effectiveness. When promoting increased use
of YF vaccine in at risk areas, the outstanding safety and
effectiveness profile, the long duration of protection and
the cost-effectiveness of the 17D vaccine should continue
to be emphasized. However, recent reports of severe, but
very rare, vaccine-associated adverse events highlight the
importance of careful post-licensure surveillance, even for
well established vaccines. Enhanced surveillance of such
events and careful molecular analyses of the 17D strains
isolated from potential new cases as well as from the actual
vaccine batches should contribute to the understanding of
the pathogenetic mechanisms involved.

In countries at risk of YF, YF vaccine is recommended for
use in all children aged at least 9ñ12 months of age. In addi-
tion, preventive vaccination of older children and adults is
recommended in at risk areas. Vaccination for YF is also
recommended for travellers aged above 9 months who
plan to visit areas at risk for YF. Contraindications against
YF vaccination include age less than 6 months, severe hy-
persensitivity to egg antigens and severe immunodeficien-
cy. Whereas it is relatively easy to avoid immunization of
the first two categories, the principal contraindications
against immunization during pregnancy and in severe im-
munodeficiency cause significant practical problems. For-
tunately, the few published cases of congenital infection
caused by 17D have not been associated with fetal abnor-
malities. Similarly, no adverse events occurred in a small
study of HIV-infected children with low CD4+ counts who
received the vaccine. These observations are important
considering the likelihood that many pregnant women and
HIV-positive individuals, including children, will be immu-
nized inadvertently during large-scale immunization ac-
tivities in at-risk countries.

For international travellers, where laboratory and other re-
sources are available, YF vaccination may be offered to
asymptomatic HIV-infected persons with CD4+ counts
above 200 cells/mm3 who require vaccination for unavoid-
able travel. Individual expert assessments are required be-
fore YF vaccination may be offered to persons taking high-
dose corticosteroids or antineoplastic drugs. If possible,

ó pouvoir Ítre achetÈs ‡ des prix appropriÈs pour diffÈrents
marchÈs.

Position de l’OMS concernant le vaccin de la fièvre jaune
En 1988, le Groupe technique commun UNICEF/OMS sur la vacci-
nation en Afrique a recommandÈ líintÈgration du vaccin 17D au
programme national de vaccination des pays ‡ risque. Malheureu-
sement, dans la plupart des pays africains ‡ risque, la couverture
vaccinale antiamarile systÈmatique reste faible. Dans les pays díen-
dÈmie sud-amÈricains la vaccination antiamarile est utilisÈe depuis
des dÈcennies mais la couverture et les stratÈgies de vaccination
nationales varient considÈrablement. Des taux de couverture de
plus de 70% ont ÈtÈ atteints en Bolivie et au BrÈsil dans les zones
enzootiques, alors quíailleurs, on ne dÈpasse pas 30% environ.

Líincidence accrue observÈe rÈcemment en Afrique et dans certai-
nes parties díAmÈrique latine o˘ la maladie Ètait maÓtrisÈe depuis
des siËcles est díautant plus alarmante que les outils permettant
díÈviter les flambÈes sont bien connus, s˚rs et efficaces. Pour pro-
mouvoir líusage accru du vaccin dans les zones ‡ risque, il faut con-
tinuer de mettre líaccent sur líinnocuitÈ et líefficacitÈ remarquables,
la durÈe de protection trËs longue et le rapport co˚t/efficacitÈ trËs
favorable du vaccin†17D. Toutefois, certaines informations faisant
Ètat díÈvÈnements indÈsirables graves mais trËs rares associÈs au
vaccin soulignent bien líimportance de la pharmacovigilance,
mÍme dans le cas de vaccins bien Ètablis. Une surveillance accrue
de ces ÈvÈnements et des analyses molÈculaires approfondies des
souches 17D isolÈes chez les nouveaux cas suspects, de mÍme que
sur les lots de vaccins, devrait aider ‡ mieux comprendre les mÈca-
nismes pathogÈniques.

Dans les pays ‡ risque de fiËvre jaune, la vaccination antiamarile est
recommandÈe chez tout enfant ‚gÈ díau moins 9 ‡ 12 mois. En
outre, des campagnes de vaccination prÈventives chez líenfant plus
‚gÈ et líadulte sont recommandÈes dans les zones ‡ risque. La vacci-
nation est Ègalement recommandÈe chez les personnes ‚gÈs de plus
de 9 mois qui ont líintention de se rendre dans une zone ‡ risque.
Les contre-indications ‡ la vaccination concernent notamment
líenfant de moins de 6 mois, les cas díhypersensibilitÈ aux antigËnes
de líúuf et les sujets gravement immunodÈprimÈs. Síil est relative-
ment facile díÈviter la vaccination des deux premiËres catÈgories,
les principales contre-indications de la vaccination pendant la
grossesse et en cas díimmunodÈficience grave posent díimportants
problËmes pratiques. Fort heureusement, les quelques cas publiÈs
díinfection congÈnitale provoquÈe par le 17D níont pas ÈtÈ associÈs
‡ des anomalies fútales. De mÍme, aucun ÈvÈnement indÈsirable
nía ÈtÈ mis en lumiËre dans le cadre díune Ètude restreinte sur la
vaccination díenfants infectÈs par le VIH, ayant une numÈration
basse de CD4+. Ces observations sont importantes compte tenu du
fait que de nombreuses femmes enceintes et de nombreux VIH-
positifs, et notamment des enfants, seront vaccinÈs accidentelle-
ment dans le cadre díactivitÈs de vaccination ‡ grande Èchelle dans
les pays ‡ risque.

Dans le cas des voyageurs internationaux, on peut, lorsquíon dispo-
se de moyens de laboratoire et díautres ressources, proposer le vac-
cin ‡ des personnes infectÈes par le VIH asymptomatique dont la
numÈration CD4+ dÈpasse 200†par mm3 qui ont besoin díune vac-
cination pour un voyage auquel ils ne peuvent se soustraire. Une
Èvaluation par un spÈcialiste síimpose avant que la vaccination ne
soit proposÈe ‡ des personnes prenant díimportantes doses de cor-
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tests should be performed to ensure that protective levels
of neutralizing antibodies have been achieved, as primary
vaccination failure is common in immunodeficient indi-
viduals.

According to the International health regulations and the
WHO International certificate of vaccination, a booster-
dose of YF vaccine is required every 10 years. However, in
most cases, the duration of protection following the first
dose of YF vaccine seems to be at least 30ñ35 years and pos-
sibly lifelong. For this reason, it has been proposed to limit
vaccination against YF to a single dose. In order to clarify
this matter, WHO organized a consultation with a group of
YF experts in March 2003. This group reviewed relevant lit-
erature and available data and concluded that, at present,
the evidence for protective immunity beyond 10 years was
insufficient to justify a change in the current YF vaccina-
tion policy for international travellers. However, in at-risk
countries, vaccination resources should be directed to en-
suring good primary vaccination coverage rather than to
providing booster doses. For the purposes of international
travel, only YF vaccinations performed at nationally au-
thorized YF vaccination sites and using WHO pre-qualified
YF vaccines may be entered into the International Certifi-
cate of Vaccination. Each year, 9 million travellers from
areas not at risk travel to YF at-risk countries in Africa and
South America, and at least 3 million of these persons may
visit regions where YF transmission is ongoing. Estimates
from the United States indicate that only 10ñ30% of such
travellers have been vaccinated against YF. On the other
hand, the number of imported cases to non-endemic re-
gions is remarkably low, probably indicating that the per-
centage of vaccinated persons is considerably higher
among those visiting the most YF-affected areas. Given the
very rare, but potentially severe, adverse effects, YF vaccine
for travellers should be administered on strict indications
only, particularly in the elderly. Restriction of YF vaccina-
tion to authorized centres is likely to promote the appropri-
ate use of YF vaccine.

A serious international shortage of the vaccine was demon-
strated in connection with the YF outbreak in Guinea in 2000.
Concerned international organizations have agreed to build
up an emergency stockpile of YF vaccine that should be re-
tained for outbreak response in Africa and South America. A
stockpile of 6 million doses is now reserved for this purpose.
Mechanisms should be found to provide incentives for man-
ufacturers of YF vaccine to sustain or increase their produc-
tion capacity to ensure rapid delivery of sufficient quantities
in the event of a major YF outbreak.

Stockpiling of vaccine for emergency use is necessary but
does not solve the underlying problem. To avoid devastating
outbreaks of YF in the future, YF vaccine must be fully intro-
duced into well functioning childhood vaccination pro-
grammes. In addition, childhood vaccination should be
combined with pre-emptive YF vaccination campaigns in at-
risk areas, and in urban areas control efforts directed against
Ae. aegypti should be increased. In areas of predominantly
jungle-type transmission, YF vaccination of persons belong-
ing to the high-risk groups is strongly recommended.

In most countries, YF occurs in remote regions where hu-
man and technical resources are limited. For this reason,
annual reports on the incidence of YF greatly underesti-

ticoÔdes ou des antitumoraux. Si possible, des tests doivent Ítre ef-
fectuÈs pour vÈrifier que les titres protecteurs en anticorps neutra-
lisants ont ÈtÈ atteints car líÈchec de la primovaccination est frÈ-
quent chez les sujets immunodÈprimÈs.

Le RËglement sanitaire international et le Certificat international
de vaccination de líOMS prÈvoient quíun rappel de vaccination
síimpose tous les 10 ans. Toutefois, dans la plupart des cas, la durÈe
de la protection aprËs líadministration de la premiËre dose de vac-
cin semble Ítre díau moins 30 ‡ 35†ans, voire pour le reste de la vie.
Pour cette raison, il a ÈtÈ proposÈ de limiter la vaccination antiama-
rile ‡ une dose unique. Afin de clarifier la question, líOMS a organi-
sÈ une consultation avec un groupe díexperts de la fiËvre jaune en
mars†2003. Le groupe a fait le point sur la littÈrature et les donnÈes
disponibles, et a conclu quí‡ líheure actuelle les ÈlÈments concer-
nant líimmunitÈ protectrice au-del‡ de 10 ans Ètaient insuffisants
pour justifier une modification de la politique de vaccination ac-
tuellement applicable aux voyageurs internationaux. Toutefois,
dans les pays ‡ risque, les ressources doivent viser ‡ assurer une
bonne couverture par la primovaccination plutÙt quí‡ administrer
des rappels. Aux fins des voyages internationaux, seules les vaccina-
tions effectuÈes dans des centres de vaccination autorisÈs sur le
plan national utilisant des vaccins prÈsÈlectionnÈs de líOMS peu-
vent Ítre inscrites sur le certificat international de vaccination.
Chaque annÈe, 9 millions de voyageurs de zones indemnes se ren-
dent dans des pays ‡ risque en Afrique et en AmÈrique du Sud, et au
moins 3 millions de ces personnes se rendent dans des rÈgions ‡
transmission de la fiËvre jaune. Les estimations aux Etats-Unis in-
diquent que 10 ‡ 30% seulement de ces voyageurs ont ÈtÈ vaccinÈs
contre la fiËvre jaune. En revanche, le nombre de cas importÈs dans
des zones exemptes de líendÈmie reste remarquablement faible, ce
qui indique probablement que le pourcentage de vaccinÈs est consi-
dÈrablement plus ÈlevÈ chez les personnes se rendant dans les
zones les plus touchÈes. Etant donnÈ le caractËre trËs rare mais
potentiellement grave des effets indÈsirables, le vaccin antiamaril
ne doit Ítre administrÈ aux voyageurs que selon des indications
strictes, notamment en ce qui concerne les personnes ‚gÈes. La res-
triction de la vaccination aux centres autorisÈs devrait promouvoir
líusage appropriÈ du vaccin.

Une grave pÈnurie internationale du vaccin est apparue lors de la
flambÈe de fiËvre jaune en GuinÈe, en 2000. Les organisations inter-
nationales concernÈes ont convenu de constituer des stocks díur-
gence de vaccin, devant Ítre maintenus pour faire face ‡ des flam-
bÈes en Afrique et en AmÈrique du Sud. Des stocks de 6 millions de
doses sont actuellement maintenus ‡ cette fin. On devrait trouver
des moyens díinciter les fabricants de vaccins ‡ maintenir ou ac-
croÓtre leur capacitÈ de production afin díassurer un approvision-
nement rapide de quantitÈs de vaccins suffisantes en cas de flam-
bÈe majeure.

Le stockage du vaccin ‡ des fins díurgence síimpose, mais ne rÈsout
pas le problËme sous-jacent. Pour Èviter des flambÈes dÈvastatrices
de fiËvre jaune ‡ líavenir, le vaccin doit Ítre entiËrement intÈgrÈ aux
programmes de vaccination de líenfant qui donnent satisfaction.
Díautre part, dans les zones ‡ risque, la vaccination de líenfant doit
Ítre associÈe avec des campagnes de rattrapage prÈventives et, en
milieu urbain, des efforts de lutte accrus devraient Ítre menÈs
contre Ae.†aegypti. Dans les zones ‡ transmission avant tout selvati-
que, la vaccination des sujets appartenant aux groupes ‡ hauts ris-
ques est fortement recommandÈe.

Dans la plupart des pays, la fiËvre jaune survient dans des zones
reculÈes o˘ les ressources humaines et techniques sont limitÈes.
Cíest pour cela que des rapports annuels sur líincidence de la mala-
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mate the true burden disease. WHO recognizes the urgent
need for improved surveillance of YF in at-risk countries.
In terms of clinical presentation, however, individual cases
of YF may not be differentiated easily from other haemor-
rhagic fevers or from diseases such as malaria, influenza
and typhoid fever, all of which occur in countries endemic
for YF. There is therefore an urgent need for rapid laborato-
ry confirmation of diagnosis in clinically suspected cases.
WHO recommends extended use of the filter-paper meth-
od for blood collection because it improves safety of the
procedure and simplifies both collection and transporta-
tion of the samples. Dried blood on filter-paper allows test-
ing for PCR products as well as for YF virus-specific IgM. n

die ont tendance ‡ sous-estimer fortement la charge rÈelle de mor-
biditÈ. LíOMS reconnaÓt la nÈcessitÈ díamÈliorer díurgence la sur-
veillance dans les pays ‡ risque. Toutefois, en ce qui concerne la
prÈsentation clinique, il níest pas facile de diffÈrencier les cas indi-
viduels des cas díautres fiËvres hÈmorragiques ou de maladies tel-
les que le paludisme, la grippe et la fiËvre typhoÔde qui, toutes, tou-
chent les pays ‡ risque. Il est donc urgent de disposer de moyens
permettant de confirmer rapidement au laboratoire le diagnostic
chez des cas suspects cliniques. LíOMS recommande un plus large
usage de la mÈthode du confetti pour recueillir les prÈlËvements de
sang car elle amÈliore la sÈcuritÈ et simplifie ‡ la fois la recueil et le
transport des prÈlËvements. Les confettis permettent de pratiquer
la PCR et la recherche des IgM spÈcifiques du virus amaril. n

New, affordable vaccine stops
meningitis – now WHO appeals
for funds
An inexpensive new meningitis vaccine has been made
available in record time and, on 25 September 2003, WHO
issued an appeal for the funds to buy millions of doses of
the vaccine before the start of the meningitis season.

Each year, meningitis sweeps across sub-Saharan Africa,
with outbreaks sometimes involving 100 000 people or
more. Vaccination is the only effective public health
weapon to combat these outbreaks. Two years ago, however,
those battling the disease suffered an enormous setback
with the emergence of the W135 strain, for which no afford-
able vaccine existed. The response was the development by
GlaxoSmithKline, in record time, of a new vaccine specifi-
cally for these outbreaks. It is being made available to WHO
at reduced cost, to allow the building of an emergency
response stockpile for African countries. Funds are now
urgently needed for production of the new vaccine before
the next wave of meningitis begins. Production constraints
mean that funds to purchase 6 million doses must be found
within days.

This is an urgent public health situation ñ one that forces
quick action. If the appeal is successful, enormous suffer-
ing can be prevented, lives saved, and hope given to tens of
thousands of people who live in the direct path of this dis-
ease.

Every year, the disease ravages people living in Africaía
ìmeningitis beltî ñ a swathe stretching from Ethiopia to
Senegal and with a population of 350 million. At least 10%
of those infected die, and many others are left permanently
disabled. The new threat ñ strain W135 ñ exploded in
Burkina Faso in 2002, striking more than 13 000 people and
killing at least 1500.

With the emergence of W135 as a major threat, WHO went
to work with GlaxoSmithKline, and later with the Bill
& Melinda Gates Foundation, to develop, test, and license a
new vaccine. That work is now done, and meningitis, even
in its newest and most threatening form, can be slowed sig-
nificantly if there is money to buy the vaccine.

However, the tragedy of meningitis will be compounded is
this new vaccine cannot be made available to those who
need it most.

Un nouveau vaccin d’un prix abordable
barre la route à la méningite – l’OMS lance
un appel de fonds
Un nouveau vaccin bon marchÈ contre la mÈningite a ÈtÈ mis ‡ dis-
position en un temps record et le 25 septembre 2003, líOMS a lancÈ
un appel afin díacheter des millions de doses de ce vaccin avant le
dÈbut de la saison de la mÈningite.

Chaque annÈe, la mÈningite ravage líAfrique subsaharienne, dÈ-
clenchant parfois des flambÈes pouvant toucher 100 000 personnes
ou davantage. La vaccination est la seule arme de santÈ publique
efficace pour combattre ces flambÈes. Toutefois, il y a deux ans, ceux
qui se battaient contre cette maladie ont essuyÈ une dÈconvenue de
taille avec líÈmergence de la souche W135, contre laquelle il níexis-
tait aucun vaccin díun prix abordable. Mais en un temps record, un
nouveau vaccin spÈcifiquement destinÈ ‡ lutter contre ces flambÈes
a ÈtÈ mis au point par GlaxoSmithKline. Il est mis ‡ la disposition de
líOMS ‡ prix rÈduit afin de constituer un stock díurgence destinÈ
aux pays africains. Aujourdíhui, il est urgent de trouver des fonds
pour produire ce nouveau vaccin avant le dÈbut de la prochaine
vague de mÈningite. A cause des impÈratifs de production, il faut
trouver en quelques jours de quoi acheter 6 millions de doses.

Il síagit díune situation sanitaire díurgence qui oblige ‡ prendre des
mesures rapides. Si cet appel síavËre Ítre une rÈussite, il sera possi-
ble díÈviter de grandes souffrances, de sauver des vies et díapporter
de líespoir aux dizaines de milliers de personnes qui sont les plus
exposÈes ‡ cette maladie.

Chaque annÈe, la mÈningite sÈvit parmi les populations vivant dans
la ceinture africaine de la mÈningite, une bande qui síÈtend de
líEthiopie au SÈnÈgal et dans laquelle vivent 350 millions de person-
nes. Elle tue 10% au moins de ceux qui sont infectÈs et elle handica-
pe ‡ vie de nombreuses autres personnes. La nouvelle menace que
fait peser la W135 a explosÈ au Burkina Faso en 2002, frappant plus
de 13 000 personnes et en tuant au moins 1500.

Lorsquíelle a mesurÈ líimportance de cette nouvelle menace, líOMS
síest associÈe ‡ GlaxoSmithKline, puis ‡ la Fondation Bill et Melinda
Gates, afin de mettre au point, de tester et díhomologuer ce nouveau
vaccin. Ce travail est achevÈ et aujourdíhui la mÈningite, mÍme sous
sa forme la plus nouvelle et la plus menaÁante, pourrait Ítre consi-
dÈrablement freinÈe si líon disposait des moyens voulus pour ache-
ter le vaccin.

Le problËme de la mÈningite sera encore plus grave si nous ne som-
mes pas en mesure de procurer ce nouveau vaccin ‡ ceux qui en ont
le plus besoin.
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PROTOCOL�FOR�A�SYSTEMATIC�REVIEW�–EPIDEMIOLOGY�OUTCOMES�

Title:�Systematic�review�of�the�nonspecific�effects�of�BCG,�DTP�and�standard�titre�measles�containing�
vaccines�on�deaths�from�infections�other�than�those�conditions�that�the�given�vaccine�is�designed�to�
prevent�and,�on�allͲcause�mortality�in�children�under�five�years�of�age.��

Authors:�Reingold�A,�Higgins�J,�Sterne�J,�Low�N,�SoaresͲWeiser�K,�Riveros�X�and�HenaoͲRestrepo�AM�

Date:�March�18,�2012�

Overall�aim�

x To�determine�if�the�current�evidence�is�sufficiently�compelling�to�warrant�further�scientific�
investigation,�and�if�so,��

x To�define�the�path�towards�obtaining�unequivocal�evidence�on�these�issues�that�would�support�
future�robust,�evidenceͲbased�adjustments�in�immunization�policies,�if�warranted.�

Review�Objectives:�To�systematically�identify,�assemble,�and�review�all�published�and�grey�literature�
concerning�epidemiological�studies�addressing�“nonͲspecific”�effects�of�BCG,�measles�and,�DTPͲ
containing�vaccines�on:�(i)�survival/deaths�from�infections�other�than�those�conditions�that�the�vaccine�is�
designed�to�prevent�and,�(ii)�on�allͲcause�mortality�in�children�under�five�years�of�age�and�;�to�critically�
appraise�the�evidence�using�existing�guidelines.�

1. The protocol 
1.1 Primary questions a. Is the administration of BCG in infancy associated with an effect on survival /deaths from 

infections other than those conditions that the vaccine is designed to prevent in children up to 
five years of age? 

b. Is the administration of DTP in infancy associated with an effect on survival/deaths from 
infections other than those conditions that the vaccine is designed to prevent in children up to 
five years of age? 

c. Is the administration of Measles in infancy associated with an effect on survival/ deaths from 
infections other than those conditions that the vaccine is designed to prevent in children up to 
five years of age? 

1.2 Secondary 
questions 

a. Is administration or non-administration of BCG vaccine in infancy associated with an effect on 
all-cause mortality/deaths from all causes in children up to five years of age? 

b. Is administration or non- administration of DTP-containing vaccine in infancy associated with 
an effect on all-cause mortality/deaths from all causes in children up to five years of age? 

c. Is administration or non- administration of measles-containing vaccine in infancy associated 
with an effect on all-cause mortality/deaths from all causes in children up to five years of age? 

For each question we will also assess if the effect is modified by gender, number of doses, age at 
vaccination, sequence/order in which vaccines are given and/or prior, or co-administration of vitamin 
A. 

2. Methods 
2.1 Criteria for 
selecting studies for 
this review 

Types of studies included  
x RCT or quasi-randomized controlled trials 
x Observational epidemiological studies: case-control studies and, prospective, historical and 

ambi-directional cohort studies. 
Types of Participants Children up to five years of age 

Types of Interventions Vaccination with BCG, DTP and measles-containing vaccines 
Types of Outcome 

measures 
x survival/all-cause mortality/deaths from infections other than those conditions that the vaccine 

is designed to prevent and,  
x death from all causes (e.g. all-cause mortality, child survival) 
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2.2 Search methods for 
identification of studies 

There will be no restrictions on language, study design (except as noted above), length of follow-up, 
and report characteristics (e.g. date of publication or listing, publication status). We will search in 
electronic databases, grey literature, conduct manual searches, and contact lead authors and 
search on specialized websites. 

Sampling strategy Comprehensive strategy to identify all articles on:  
(i) effect of vaccines on survival/deaths from infections other than those conditions that the 
vaccine is designed to prevent and,  
(ii) effect of vaccines on or all-cause mortality 

Type of studies No restrictions, all study types included 
Approaches Electronic search in various databases plus: 

x Grey literature 
x Hand searches 
x Contact lead authors in the field 

Range of years (start 
date and end date) 

No restrictions  
From the beginning of each candidate database to December 15, 2012. 

Limits No limits 
Inclusions and exclusions No inclusions or exclusions applied 

Terms used See Full version of protocol 
Electronic sources See Full version of protocol 

3.Data Collection and 
Analysis 

 

Data extraction Data extraction sheet using predefined data fields for extracting consistent data from eligible 
articles. The sheet will also include variables that will permit assessment of the risk of bias of each 
individual study informed by key elements from two methods papers on nonspecific effects of 
vaccines (Fine et al 2009 and Farrindon P et al 2009) 

Assessment of risk of 
bias of included studies 

RCTs: COCHRANE-Risk of bias tool 
Observational studies: a new tool will be developed specifically for this review drawing on a new tool 
under development within the Cochrane Collaboration 

Data analysis  
(summary) 

For each study, the rate ratio (RR) for vaccinated compared with unvaccinated individuals, with 95% 
confidence interval (CI) will be derived. If only hazard ratios are available for a study, we use these 
instead. If only 2×2 data (rather than person-years) are available we will estimate risk ratios. We will 
assume that these approximate to rate ratios provided that overall mortality risk is low.  
For case-control studies we will derive odds ratios: we will assume that these approximate to rate 
ratios in the general population. Where possible, we will compare published estimates with those 
directly calculated from raw data. Where data are available for two or more time periods we will plot 
RRs and 95% CIs over time. 
Where studies are considered substantively similar enough for meta-analysis to be appropriate, 
both fixed- and random-effects analyses will be carried out. Heterogeneity (differences between the 
true vaccine effects in the different studies) will be quantified by estimating the between-study 
variance Ĳ2.   
Factors that may bias estimates from case-control studies will be examined by displaying the results 
in forest plots stratified by these factors and their effects will be estimated in meta-regression 
analyses. These factors include whether a matched design has been ignored in the analysis (giving 
“crude” estimates from studies that have a matched design), and whether the controls were 
sampled from the same population as the cases. As sensitivity analyses we will report analyses 
restricted to studies assessed as at low, and low or unclear, risk of bias if this is feasible 

4.Assessment of the 
strength of conclusions 

We will use the GRADE approach, as modified by WHO Strategic Advisory Group of Experts 
(SAGE), to assess the evidence in support of various hypothesized associations between various 
vaccines and (i) survival/all-cause mortality/deaths from infections other than those conditions that 
the vaccine is designed to prevent and/or; (ii) on all-cause mortality/deaths by all causes/survival in 
children less than five years of age in all settings.  
Results will be summarized in GRADE tables. 

�
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PROTOCOL�FOR�A�SYSTEMATIC�REVIEW�–IMMUNOLOGY�OUTCOMES�

Title:�Systematic�review�of�the�nonspecific�effects�of�selected�routine�childhood�immunizations.��

Authors:�Andrew�Pollard�and�Karlijn�De�Nie,�Department�of�Paediatrics,�University�of�Oxford�

Date:�March�18,�2012�

Overall�aim�

x To�determine�if�the�current�evidence�is�sufficiently�compelling�to�warrant�further�scientific�
investigation,�and�if�so,��

x To�define�the�path�towards�obtaining�unequivocal�evidence�on�these�issues�that�would�support�
future�robust,�evidenceͲbased�adjustments�in�immunization�policies,�if�warranted.�

Review�Objectives:�To�systematically�identify,�assemble,�and�review�all�available�studies�and�data�
addressing�the�possible�“nonͲspecific”�or�“heterologous”�effects�of�BCG,�measles,�DPT,�including�studies�
with�immunologic�endpoints�and,�to�critically�appraise�the�evidence�using�the�GRADE�approach,�as�
modified�by�WHO�Strategic�Advisory�Group�of�Experts�(SAGE).�

1. The protocol 
 
1.1 Primary questions a. What is the effect of BCG vaccine given before 5 years of age on immune response markers?  

b. What is the effect of measles vaccine given before 5 years of age on immune response 
markers? 

c. What is the effect of DPT vaccine given before 5 years of age on immune response markers? 
d. What is the effect of any of these three vaccines under review given before 5 years of age on 

the T helper cell type 1/ T helper cell type 2 balance? 
e. If, in infancy, one of the three vaccines under review is given first, does that effect the antibody 

response to a second different vaccine? 
1.2 Secondary 
questions 

a. Do the effects on immune response markers, if any, of any of the vaccines under review vary 
by gender of the child? 

b. Do the effects on immune response markers, if any, of any of the vaccines under review vary 
by age at which they are delivered? 

c. Do the effects on immune response markers, if any, of any of the vaccines under review vary 
by co-administration of Vitamin A? 

d. Do the effects on the T helper cell type 1/ T helper cell type 2 balance, if any, of any of the 
vaccines under review vary by gender, age or co-administration of vitamin A. 

2. Methods 
 
2.1 Criteria for 
selecting studies for 
this review 

Types of studies included  
x randomized controlled trials (RCTs), quasi-randomized control trials, clinical trials,  
x cohort studies, case-control studies, case series and case reports. . 

Types of Participants Children up to five years of age 
Types of Interventions Vaccinations with all BCG and standard titre measles containing vaccines, all diphtheria and tetanus 

toxoids, and Bordetella pertussis containing vaccines.. 
Types of Outcome 

measures 
x immune response markers 
x T helper cell type 1/ T helper cell type 2 balance 

2.2 Search methods for 
identification of studies 

There will be no restrictions on language, study design (except as noted above), length of follow-up, 
and report characteristics (e.g. date of publication or listing, publication status). We will search in 
electronic databases, grey literature, conduct manual searches, and contact lead authors and 
search on specialized websites. 

Sampling strategy Comprehensive strategy to identify all articles on effect of vaccines on immunological markers 
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Type of studies No restrictions, all study types included 
Approaches Electronic search in various databases plus, Grey literature, Hand searches, Contact lead authors in 

the field 
Range of years (start 

date and end date) 
No restrictions  
From the beginning of each candidate database to December 15, 2012. 

Limits No limits 
Inclusions and exclusions No inclusions or exclusions applied 

Terms used See Full version of protocol 
Electronic sources See Full version of protocol 

3.Data Collection and 
Analysis 

 

Data extraction We will develop forms for extracting consistent data about: 
x exposures and outcomes (including methods or criteria for diagnosis); 
x tests used to assess outcomes, any cut-off points used in the assessment of immunogenicity 

and the time between last vaccination and outcome assessment; 
x presence of disease that might affect immunogenicity outcomes; 
x co-administration of other vaccines or vitamin A; 
x potential confounders if relevant; 
x background data (e.g. geographic and demographic information); 
x methodological and reporting quality (specific for each type of study design and based on 

published checklists of items likely to cause bias); and 
 other potentially relevant information such as funding source. 

Assessment of risk of 
bias of included studies 

RCTs: COCHRANE-Risk of bias tool 
Observational studies: a new tool will be developed specifically for this review drawing on a new tool 
under development within the Cochrane Collaboration 

Data analysis  
(summary) 

We will produce descriptive tables summarizing information about study design, study quality, and 
results of all included studies. If there is more than one study reporting an exposure-outcome 
relationship, or the frequency of an outcome, we will present the results using forest plots and 
consider combining the data statistically in a meta-analysis. We will examine heterogeneity of the 
results first using X2 test and I2 test (Higgins JP and Thompson SG, quantifying heterogeneity in a 
meta-analysis Stat Med 2002.21 (11):p. 1539-58). If a meta-analysis is appropriate we will calculate 
summary weighted effects measures and 95% CI using random effects models (Der Simmonian R 
Laird N Meta-analysis in clinical trials. Control Clin Trials, 1986. 7 (3): p177-88). If sufficient data are 
available, results will also be examined for apparent bias in a reporting/publication of studies using 
funnel plots and Egger’s test (Egger M Davies-Smith G and Altman H. Systematic Review in health 
care, Meta-analysis in context (2001, London: BMJ books). 

4.Assessment of the 
strength of conclusions 

We will use the GRADE approach, as modified by WHO Strategic Advisory Group of Experts 
(SAGE), to assess the evidence in support of various hypothesized associations between various 
vaccines and heterologous effects. 

�
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Vaccine�Hesitancy�–�Literature�Review��

21�March�2013�

A�review�of�vaccine�hesitancy�

A�literature�review�was�undertaken�to�“explore�vaccine�hesitancy�in�different�settings�
including�its�contextͲspecific�causes,�its�expression�and�its�impact”�as�outlined�in�the�SAGE�
Working�Group’s�terms�of�reference.��Specific�objectives�were�to:���
�

1) Identify�factors�that�act�as�either�barriers�or�promoters�of�vaccination;�and��
2) �Map�these�onto�the�“Model�of�determinants�of�vaccine�hesitancy”�as�developed�by�

the�SAGE�WG�to�assess�its�relevance�and�guide�its�further�development.�

This�literature�review�was�undertaken�by�researchers�of�The�Vaccine�Confidence�Project�
(VCP)1,�based�at�the�London�School�of�Hygiene�and�Tropical�Medicine,�with�input�from�
members�of�the�working�group.��

�

����������������������������������������������������������Key�Findings:�

x Research�about�trust�and�confidence�in,�and�hesitancy�towards,�vaccines�and�
vaccination�programmes�has�doubled�in�the�last�five�years;�
�

x Issues�around�trust,�confidence�and�hesitancy�are�of�global�interest�–�studies�from�all�
WHO�regions�were�identified�–�although�studies�about�the�WHO�EUR�and�AMERICAS�
regions�dominate�the�field.��Of�concern�is�the�limited�research�available�in�regions�
where�the�majority�of�the�world’s�population�of�children�live;�
�

x A�variety�of�factors�are�identified�as�being�associated�with�vaccine�hesitancy�but�their�
independent�and�relative�strength�of�influence�is�complex�and�contextͲspecific�–�
varying�across�time,�place�and�vaccines;�
�

x The�literature�does�not�yet�quantify�the�overall�impact�of�vaccine�hesitancy;�
�

x There�are�no�established�metrics�for�vaccine�hesitancy.��Factors�examined�in�the�
quantitative�literature�are�often�drawn�from�the�core�theoretical�constructs�of�classic�
social�cognitive�models�(e.g.,�Health�Belief�Model,�Theory�of�Planned�Behaviour),�
which�do�not�adequately�account�for�the�influence�of�broader�contextual�features�
and�limit�interpretation���around�the�complex�multiͲfactorial�relationships�at�play.�

������������������������������������������������������������
1�http://www.vaccineconfidence.org/��
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A�literature�review�of�vaccine�hesitancy:���
its�causes,�its�expression�and�its�impacts�

�
Introduction�

Vaccination�is�often�heralded�as�one�of�the�most�important�achievements�of�public�health;�
however,�this�success�has�always�been�accompanied�by�opposition�to�its�practice�(1).��
Historical�reasons�for�objection�have�never�been�singular�nor�straightͲforward,�drawing�
motivation�from�several�frames�of�reference�including�religious,�scientific�and�political�(2,3).��
Present�day�issues�around�vaccination�share�the�same�diversity�but�are�arguably,�more�
complex,�as�more�vaccines�are�available,�and�the�world�takes�on�a�more�global�profile�(4).��
One�observed�impact�of�this�growing�complexity�is�an�increase�in�the�expression�of�public�
concerns�and�sense�of�uncertainty�around�vaccines;�both�have�been�linked�in�developed�
countries�to�an�increase�in�the�number�of�people�seeking�alternative�vaccination�schedules�
(5,6)�and�decisions�to�delay�or�even�refuse�vaccination�(7).��

In�recent�years,�this�phenomenon�has�been�labeled�and�investigated�as�‘vaccine�hesitancy’�
(8Ͳ10).��VaccineͲhesitant�individuals�have�been�defined�as�a�heterogeneous�group�in�the�
middle�of�a�continuum�ranging�from�total�acceptance�to�complete�refusal;�these�individuals�
may�refuse�some�vaccines,�but�agree�to�others;�delay�vaccines�or�accept�vaccines�but�are�
unsure�of�doing�so�(11,12).�

Several�systematic�reviews�offer�insight�into�the�factors�that�influence�vaccine�hesitancy�
across�different�populations�and�vaccines�(13Ͳ16).��However,�there�is�also�evidence�to�
suggest�that�not�all�potentially�relevant�factors�have�been�identified�or�thoroughly�
investigated�(17,18).��As�such,�the�purpose�of�this�firstͲphase�literature�review�is�to�adopt�a�
more�panoramic�lens�in�order�to�frame�a�broad�selection�of�factors�that�have�been�identified�
as�potential�influencers�of�vaccine�hesitancy�and�help�bring�into�focus�what�these�factors�
look�like�globally.�

�

�
�
�
�
�
�
�
�
�
�
�
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Figure�1.��Overview�of�SAGE�Working�Group�(WG)�“Model�of�determinants�of�Vaccine�
Hesitancy”�
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Methods���

Search�strategy�and�selection�criteria�

The�Vaccine�Confidence�Project�(VCP)�is�currently�running�a�global�systematic�review�
investigating�public�trust�in�vaccines�and�vaccination�programmes�(Part�A).��Given�the�broad�
scope�of�this�review,�which�includes�vaccine�hesitancy�and�confidence,�a�subset�of�studies�
was�extracted�to�support�the�SAGE�WG�literature�review�(Part�B�and�C).����

Part�A�

VCP�Systematic�Review�

Published�articles�in�all�languages�were�identified�using�multidisciplinary�mainstream�and�
regional�electronic�databases�(Table�1).�

Table�1.��Electronic�databases�searched�

Database� Date�Range
Medline� 1946�– November�Week�2�2012�
Embase�Classic�&�Embase� 1947�Ͳ 2012�November�19�
PsychInfo� 1806�Ͳ November�Week�2�2012�
Cochrane� 1993�Ͳ 12�November�2012�
CINAHL�Plus� 1937�– 12�November�2012�
Web�of�Science� 1970�– November�Week�1�2012�
IBSS� 1951 – November�Week1�2012�
LILACS� 1982�– November�Week�1�2012�
AfricaWideInfo� 19th century�– 19�November�2012�
IMEMR� 1984�– 12�November�2012�
�

The�search�strategy�included�an�extensive�list�of�keywords�(Table�2)�and�related�
MeSH/subject�headings�in�an�effort�to�capture�the�many�dimensions�and�expressions�of�
trust,�as�well�as�related�subject�headings�adjusted�accordingly�to�each�database.��The�search�
strategy�was�first�developed�in�Medline�and�then�adapted�as�necessary�across�each�
database;�the�full�search�strategy,�including�MeSH�terms,�is�laid�out�in�Appendix�2.��The�
search�first�run�in�October�2011�and�updated�on�19�July�2012.�

�

�

�

�
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Table�2.��Keywords�used�in�search�strategy�for�literature�review�on�vaccine�hesitancy�

vaccin*�

AND�

anxiety� doubt* trust intent* dilemma*
attitude*� distrust mistrust controvers*,� objector*
awareness� dropout* Perception* misconception*� uptake

immunis*�
behavi*r� exemption

*�
refus* misinformation� barrier*

belief*� fear* rejection opposition choice*

immuniz*�

criticis*� hesitanc* rumo*r delay mandatory
accept*� concern* compulsory knowledge� �
confidence� decision�

making�
antiͲvaccin* parent*�con*� �

�

Once�retrieved,�articles�were�screened�by�title�and�abstract�according�to�a�set�of�inclusions�
and�exclusion�criteria�(Box�1).��After�an�initial�round�of�screening�using�this�set�of�criteria,�
articles�that�were�purely�about�knowledge�and�awareness�were�also�excluded�as�it�was�felt�
that�these�elements�did�not�sufficiently�investigate�nor�represent�the�complex�nature�of�
trust�on�their�own.����

�

�
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Box�1.��Inclusion�and�exclusion�criteria�applied�to�articles�for�literature�review�

�

�

�

�

�

�

�

�
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�

�

�

�

�

Phase�II�–�SAGE�WG�literature�review�on�dealing�with�vaccine�hesitancy�

The�above�SEARch�and�screening�was�repeated�in�November�2012�to�bring�the�body�of�
studies�to�be�included�in�the�literature�review�upͲtoͲdate.��A�subset�of�articles�was��

�

Part�B�

SAGE�WG�literature�review�on�dealing�with�vaccine�hesitancy�

The�above�search�and�screening�was�repeated�in�November�2012�to�bring�the�body�of�
studies�to�be�included�in�the�literature�review�upͲtoͲdate.��A�subset�of�articles�was�extracted,�
limited�to�the�publication�date�period�January�2007�–�November�2012�and�restricted�to�the�
six�UN�languages�–�Arabic,�Chinese/Mandarin,�English,�French,�Russian�and�Spanish.��The�
keywords�of�the�search�strategy�were�also�translated�into�French�and�run�across�the�
following�databases:�Medline�(via�PubMed),�Embase,�PsychInfo,�CINAHL,�Cochrane,�IBSS,�
IMEMR,�REPERE,�Academic�search�premier�and�JSTOR.���

Inclusion�Criteria�
x Articles�that�include�research�on�the�following:�

o Public�trust/distrust,�perceptions,�concerns,�confidence,�attitudes,�beliefs�
about�vaccines�and�vaccination�programmes�by�individuals�(such�as�parents,�
health�care�workers),�groups�or�communities.�

x Peer�reviewed�research�
x Location:�Global�
x Publication�Years:�Up�to�November�2012��
x Study�period:�Any�
x Vaccine:�All�vaccines�and�vaccination�programmes�of�communicable�diseases.�
x Concerns:�All�concerns�
x Populations:�All�

�
Exclusion�Criteria�

x Not�about�vaccines�
x NonͲHuman�vaccines�
x Vaccines�not�currently�available,�such�as�HIV�vaccine.�
x NonͲpeer�reviewed�papers�such�as�editorials,�letters,�comment/opinion,�protocol�

(no�data),�pilot�studies�(E.g.�MMWR,�Med�let�CDC�FDA,�New�York�Times)�
x Research�and�Development;�unless�about�public�trust,�confidence�or�concern.�

o Safety�research�
o Serologic�investigations�
o Immunogenicity�Studies�
o Efficacy�trials�
o PreͲclinical�trial�research�
o CostͲbenefit�analysis�or�cost�effectiveness�trials�
o Evaluations�of�mandates��
o Knowledge�and�awareness�as�sole�variables�investigated��

x Papers�without�abstracts�
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Summary�descriptive�analyses�

All�articles�(all�UN�languages)�were�screened�and�coded�by�year�of�publication,�country,�
WHO�region�(Appendix�4),�vaccine,�study�group�and�population�methodology�(i.e.,�statistical�
analyses�employed)�and�theoretical�approach.��Study�group�was�identified�using�either�
keyword�searches�in�RefWorks�(reference�management�software)�or�manually.��Keywords�
included:�multivariate,�multivariable,�regression,�factor�analysis,�systematic,�qualitative,�
focus�group,�mixed�method,�univariate,�bivariate�and�descriptive.����To�assess�the�degree�to�
which�different�facets�of�vaccine�hesitancy�had�been�investigated,�keyword�searches,�also�
using�RefWorks,�were�run�across�all�articles.�Keywords�included:�Hesitan*,�accept*�barrier,�
delay,�missed,�partial,�refus*,�timeliness,�unsure,�confidence.�Descriptive�analyses�of�all�
articles�were�run�to�enable�an�appreciation�of�the�global�distribution�of�research�on�this�
topic.�

Factor�analysis�–�Barriers�and�Promoters�of�Vaccination�

Multivariate�studies�were�reviewed�to�identify�any�factors�found�to�be�significantly�
associated�with�vaccination�behaviour�as�either�barriers�or�promoters.��Each�significant�
factor�was�then�mapped�onto�the�vaccine�hesitancy�model�developed�by�the�SAGE�Working�
Group�in�order�to�position�them�within�an�overarching�framework.��This�was�an�important�
step�as�the�concept�of�vaccine�hesitancy�is�complex�and�much�of�the�research�tends�to�focus�
on�one�or�only�a�few�model�elements�rather�than�the�entire�scope.��For�this�firstͲphase�
review,�all�studies�on�childhood�vaccines�(all�vaccines�administered�ч7�years�old)�were�
reviewed.��However,�in�order�to�reflect�vaccine�hesitancy�across�a�broad�range�of�the�public�
and�vaccines,�this�reach�will�be�extended�to�include�both�seasonal�influenza�and�the�human�
papilloma�virus�(HPV)�vaccines�in�subsequent�stages.��

Part�C�

Qualitative�analysis�–�AFR�region�(Childhood,�Adolescent�and�Adult�vaccines)�

A�small,�nested�analysis�of�qualitative�studies�about�the�WHO�AFR�region�was�performed�to�
complement�the�larger�literature�review.��This�study�was�undertaken�because�of�the�paucity�
of�peerͲreviewed�quantitative�research�from�this�region�and�it�was�hoped�that�the�
qualitative�data�could�add�to�the�understanding�of�vaccine�confidence,�hesitancy�and�
barriers�to�the�use�of�vaccines�in�the�region.���

Papers�were�identified�using�the�original�literature�review�search�and�filtered�by�year�of�
publication�(2007Ͳ2012),�WHO�region�(AFR)�and�Study�group�(qualitative�and�mixed�method).��
The�themes�from�each�study�were�examined�and�the�arising�common�themes�from�the�19�
papers�were�selected.��These�themes�were�then�grouped�according�to�the�three�primary�
domains�of�the�model�of�determinants�of�vaccine�hesitancy:��Contextual�influences,�vaccine�
and�vaccinationͲspecific�issues�and�individual/social�group�influences.�
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Results�

31,379�records�(all�languages)�were�identified�from�the�databases�using�the�combined�
searches�(Figure�2).��After�the�removal�of�duplicates,�16,010�records�were�shortlisted�for�
screening�by�title�and�abstract,�of�which�2,320�were�included�for�fullͲtext�assessment.��Once�
the�additional�criteria�were�applied�for�the�purposes�of�the�SAGE�Working�Group�literature�
review,�1,187�articles�remained,�of�which�33�were�not�available�in�full�text.��An�additional�10�
articles�were�added�from�other�sources,�which�summed�to�a�total�of�1,164�articles�on�public�
trust,�confidence�or�hesitancy�to�be�analysed�in�this�literature�review.�All�of�these�articles�
were�included�in�the�summary�descriptive�analyses.��For�the�factor�analyses,�in�order�to�
focus�on�the�most�robust�and�relevant�articles,�only�those�articles�that�used�multivariate�
analyses�were�included�(n=76�for�childhood�vaccines).��

Figure�2.�Flow�diagram�for�systematic�review�on�public�trust�in�vaccines�incorporating�subset�
for�SAGE�literature�review�
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Summary�descriptive�analyses�

Research�on�the�many�different�facets�of�public�confidence�in�vaccines�and�vaccination�
programmes�were�found�across�all�WHO�regions�but�the�majority�originated�from�the�
AMERICAS,�EUR�and�WPR�regions�(Figure�3).��Over�the�period�2007Ͳ2012,�there�has�been�a�
marked�increase�in�research�on�this�topic,�particularly�within�the�AMERICAS�and�EUR�regions.��
The�full�concept�and�expression�of�‘vaccine�hesitancy’�is�however�relatively�new,�especially�
as�a�core�topic,�with�only�6�articles�found�using�this�term�in�either�the�title�or�abstract,�most�
of�which�were�published�in�the�last�two�years�(8Ͳ10,19Ͳ21).��Historically,�it�has�been�more�
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database�searching�
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common�for�issues�of�vaccination�behaviour�to�be�discussed�in�terms�of�acceptance,�barriers�
and�refusals�with�some�covering�middleͲcontinuum�aspects�of�vaccine�hesitancy�including�
delay,�missed,�partial�and�timeliness.��

Figure�3.�Articles�about�public�trust,�confidence�or�hesitancy�in�vaccines�by�year�(2007Ͳ2012)�
and�WHO�region�(n=1164)�

�

NB:�Number�exceed�total�number�of�articles�reviewed�as�some�articles�discuss�more�than�one�region.��
Data�is�nonͲcumulative.�

Across�all�WHO�regions�over�the�period�2007Ͳ2012,�there�has�also�been�an�interesting�shift�
in�vaccines�of�interest.��Childhood�vaccines�have�remained�a�steady�focal�point�with�an�
increase�in�the�last�couple�of�years�as�well�as�nonͲage�specific�(i.e.,�studies�about�vaccination�
in�general),�but�the�real�divergence�was�seen�for�both�adult�and�adolescent�vaccines�(Figure�
4).��For�these�age�groups�there�has�been�a�special�interest�in�influenza�vaccines�–�both�
pandemic�and�seasonal�–�and�the�newly�introduced�HPV�(Figure�5).��There�have�been�a�
greater�proportion�of�articles�published�on�adult�and�adolescent�vaccines�in�the�more�
developed�regions�–�AMERICAS,�EUR�and�WPR;�whereas�childhood�vaccines�continue�to�be�
the�mainstay�of�in�this�area�in�less�developed�regions�–�AFR,�SEAR�and�EMR�(Figure�6).��
Importantly,�the�introduction�of�HPV�and�the�expanded�recommendations�for�Influenza�
(H1N1)�led�to�a�threeͲfold�increase�in�the�literature�around�issues�of�acceptance�and�barriers�
to�vaccination�during�the�period�2006Ͳ2011.��Taking�a�retrospective�view,�this�increase�
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reflects�the�widespread�challenges�faced�around�uptake�of�the�pandemic�(H1N1)�vaccine�
and�the�varied�debates�around�the�introduction�of�the�HPV�vaccines�and�the�implications�for�
vaccine�confidence.�

Figure�4.�Articles�about�trust,�confidence�or�hesitancy�grouped�by�age�over�time�(2007Ͳ2012)�
(n=1164)�
 

�

NB:�Data�is�nonͲcumulative.�

�

�

�

Figure�5.�Articles�on�all�vaccines�(over�15�articles)�grouped�by�year�of�publication�(2007Ͳ2012)��
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NB:�NS�=�NonͲspecific�–�vaccines�in�general;�Influenza�–�All�ages�=�Seasonal�influenza�only�across�all�
age�groups;�Influenza�–�H1N1�=�Pandemic�vaccine�only�

�

�

�

�

�

�

�

Figure�6.�Articles�about�trust,�confidence�or�hesitancy�in�vaccines�grouped�by�WHO�region�
and�by�age�(2007Ͳ2012)�(n=1164)�
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NB:�Number�exceeds�total�number�of�articles�reviewed�as�some�articles�discuss�vaccines�across�more�
than�one�age�group.�

�

A�review�of�the�methodological�approaches�used�in�the�articles�analysed�showed�that�the�
majority�of�studies�were�multivariate,�followed�by�other�quantitative�and�qualitative�
methods�(Figure�7).��A�higher�proportion�of�all�these�studies�have�been�conducted�about�the�
AMERICAS�and�EUR�regions�with�much�less�representation�from�the�other�regions.��

�

�

�

�

�

Figure�7.�Articles�about�trust,�confidence�or�hesitancy�in�vaccines�grouped�by�WHO�region�
and�study�type�(2007Ͳ2012)�(n=1164)�
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NB:�One�article�was�also�identified�as�a�‘Survey�instrument’�but�not�included�on�this�graph;�Mixed�
Method�=�both�qualitative�and�quantitative�approaches�were�applied;�Quantitative�=�all�quantitative�
methods�other�than�those�employing�multivariate�analyses�e.g.,�descriptive,�bivariate.�

�

VaccineͲspecific�analyses�Ͳ�Childhood�

Among�the�studies�on�childhood�vaccines,�the�majority�looked�at�vaccines�in�general�and�
were�not�specific�to�one�vaccine�(Figure�8).��VaccineͲspecific�studies�were�mostly�about�
Influenza�and�Rotavirus�in�the�AMERICAS,�and�measles�in�EUR.��Polio�was�a�key�vaccine�of�
interest�across�AFR,�EMR�and�SEAR�regions.��Most�of�the�studies�were�conducted�with�
parents�/�primary�caregiver�(n=60).��16�studies�examined�the�perspectives�of�healthcare�
workers�(e.g.,�general�practitioners,�paediatricians�and�nurses�on�childhood�vaccines,�and�
the�extent�to�which�different�factors�influenced�their�intention�or�practice�of�recommending�
vaccines.��

�

Figure�8.�Articles�about�trust,�confidence�or�hesitancy�in�childhood�vaccines�by�WHO�region�
and�Childhood�vaccines�(2007Ͳ2012)�
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NB:�One�article�could�apply�across�multiple�VPD�groups;�Includes�only�VPDs�covered�in�six�or�more�
articles�(n=256)�from�a�total�of�262.�

�

For�childhood�vaccines,�the�majority�of�studies�across�all�regions�were�quantitative�(70%)�
(Figure�9).��Multivariate�analyses�were�used�in�44%�of�the�quantitative�studies,�and�
identified�across�all�regions.���

�

�

�

Figure�9.��Articles�about�trust,�confidence�or�hesitancy�in�childhood�vaccines,�by�WHO�region�
and�study�group�(2007Ͳ2012)�(n=262)�
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Quantitative�factor�analysis�–�Childhood�vaccines�

Several�determinants�of�vaccine�hesitancy�were�frequently�observed�in�relation�to�childhood�
vaccines�(Appendix�3).��These�predominantly�clustered�around�the�core�constructs�of�
popular�social�cognitive�models�(e.g.,�Health�Belief�Model�and�Theory�of�Planned�Behaviour)�
as�more�often�than�not,�these�were�the�approaches�adopted�to�explore�the�issues�around�
vaccination�behaviour.��With�respect�to�Objective�2�of�this�review,�these�findings�help�
validate�the�inclusion�of�these�factors�as�determinants�of�vaccine�hesitancy�but�due�to�the�
framing�of�questions�in�these�models�(e.g.,�HBM,�TPB),�they�risk�missing�other�important�
factors�captured�in�the�broader�vaccine�hesitancy�model.�

�

�

�

1. Contextual�influences��

SocioͲeconomic��
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Level�of�income/Socio�Economic�Status�(SES)�was�identified�as�a�significant�explanatory�
factor�in�eight�studies�across�three�regions.��In�two�studies�about�the�USA�(AMERICAS),�both�
high�(22)�and�low�(23)�income/SES�were�indicated�as�barriers�to�vaccination.��In�Nigeria�
(AFR),�low�income/SES�was�identified�as�both�a�barrier�(24)�and�promoter�(25),�and�in�
Burkino�Faso�(AFR),�two�studies�identified�high�income/SES�as�a�promoter�(26,27).��In�India�
(SEAR),�higher�income�was�noted�as�a�promoter�(28)�and�in�Bangladesh�(SEAR),�both�high�
and�low�income/SES�was�found�to�promote�vaccination�and�middle�income�was�nonͲ
significant�(29).��The�reasons�why�this�factor�is�of�influence�are�not�always�explained,�and�
when�they�are,�it�is�usually�not�in�isolation.��For�example,�lower�income�in�the�USA�was�
linked�to�issues�of�trust�with�the�health�provider�(23)�and�in�Nigeria�(24)�it�was�a�barrier�
because�it�related�to�both�low�education,�and�therefore�a�lack�of�knowledge�of�childhood�
diseases,�as�well�as�access�issues,�as�poorer�women�are�less�likely�to�hold�decisionͲmaking�
power.���

Level�of�education�presents�an�equally�mixed�set�of�results.��Six�studies�about�India�(SEAR)�
consistently�found�caregivers’�higher�education�to�be�a�promoter�(28,30Ͳ34).��Studies�about�
China�(WPR)�(35),�Lebanon�(EMR)�(36),�Israel�(EUR)�(37),�Bangladesh�(SEAR)�(29)�and�USA�
(AMERICAS)�(22)�all�identified�higher�education�as�a�potential�barrier,�whereas�studies�about�
Greece�(EUR)�(38),�The�Netherlands�(39),�Nigeria�(AFR)�(40)�and�Pakistan�(EMR)�(41,42)�
identified�it�as�a�promoter�of�vaccination.��Low�education�was�identified�as�a�barrier�in�
studies�about�Nigeria�(AFR)�(24,25,43,44),�India�(SEAR)�(30,45),�China�(WPR)�(46),�Kyrgyzstan�
(EUR)�(47),�and�as�both�a�promoter�(48)�and�barrier�(49)�in�the�USA�(AMERICAS).��In�the�DR�
Congo�(AFR),�both�high�and�low�education�were�represented�as�barriers�(50).��It�is�
interesting�to�note�that�low�education�manifests�different�effects;�in�India,�illiteracy�
indicates�more�of�an�issue�with�knowledge�whereas�in�Nigeria�and�Kyrgyzstan,�low�
education�was�associated�with�higher�levels�of�antiͲvaccination�attitudes.��The�evidence�
from�this�review�suggests�that�factors�should�not�be�considered�in�isolation�as�contextual�
influences�are�at�play.��

Communication�and�media�environment�

Regular�exposure�to�vaccination�stories�/�messages�through�mass�media,�newspapers�or�
community�sources�was�identified�as�a�promoter�of�vaccination�in�Nigeria�(AFR)�(24,43,51),�
India�(SEAR)(28)�and�Bangladesh�(SEAR)�(29).��This�positive�influence�may�relate�to�the�more�
basic�issues�of�low�knowledge�about�vaccination�in�these�countries.��Exposure�to�news�
stories�about�vaccination,�particularly�negative�ones,�in�the�mass�media�acted�as�a�barrier�in�
Taiwan�(WPR)�(52)�and�Canada�(AMERICAS)�(53).���

�

2. Vaccine�and�vaccinationͲspecific�issues�

Costs�
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Different�types�of�costs�were�identified�in�the�studies�reviewed�including�financial,�time,�
administrative�and�general�accessibility.��In�DR�Congo�(AFR)�(50),�having�the�father�pay�the�
transport�fare�to�the�vaccination�clinic�acted�as�a�promoter.���In�Nigeria�(AFR)(43),�India�
(SEAR)(45),�Pakistan�(SEAR)(54)�and�Greece�(EUR)(38),�longer�distances�from�vaccination�
delivery�point,�either�real�or�perceived,�were�a�significant�barrier.��In�Nigeria,�knowledge�was�
reported�as�the�more�important�barrier�over�different�costs�for�any�level�of�vaccination.��
However,�the�factors�of�influence�were�different�in�relation�to�partial�and�nonͲimmunisation�
status.��Specifically,�supplyͲside�issues�such�as�maternal�and�familial�availability�appeared�to�
explain�partial�immunisation�whereas�for�nonͲimmunisation,�ideational�and�normative�
factors,�such�as�parental�disapproval,�held�sway�(43).��One�study�from�the�USA�
(AMERICAS)(55)�reported�several�costs�perceived�by�health�providers�which�acted�as�
barriers�to�recommendation�of�the�rotavirus�vaccine.��These�included�extra�time�needed�to�
explain�safety�profile�with�patients�and�additional�financial�and�administrative�burdens.�

3. Individual/social�group�influences�

Immunisation�as�a�social�norm�vs�immunisation�not�needed�/�harmful�

Encouragement�from�others,�either�social�or�professional�(e.g.,�coͲworkers,�government�or�
health�professional�recommendation)�or�belief�that�immunisation�should�be�a�social,�familial�
or�workplace�norm�was�a�promoter�across�all�studies�in�which�immunisation�as�a�social�
norm�was�identified�as�a�factor.��The�studies�were�split�across�the�USA��(55Ͳ57)�and�Canada�
(53,58,59)�in�the�AMERICAS;�the�UK�(18)�and�The�Netherlands�(60)�in�EUR;�as�well�as�Taiwan�
(WPR)�(52)�and�Nigeria�(43,51)�and�DR�Congo�(50)�in�AFR.��These�findings�suggest�that�
perceptions�of�social�and�professional�support�around�vaccination�behaviour,�whether�it�be�
positive�or�negative,�is�an�important�explanatory�factor�with�universal�appeal.��

Beliefs,�attitudes�&�motivation�about�health�and�prevention.���

Greater�health�knowledge�in�general�was�found�to�promote�vaccination�in�India�(SEAR)�(34)�
whereas�health�knowledge,�influenced�by�myths�or�rumours�in�Nigeria�(AFR)�(43)�or�
anthroposophic�beliefs�and�alternative�medicine�in�The�Netherlands�(EUR)�(32,61),�acted�as�
a�barrier.��Belief�in�scientific�medicine�promoted�vaccination�in�Germany�(EUR)�(62).���
Predictably,�having�a�positive�attitude�to,�and�seeing�value�in�vaccination�was�found�to�be�a�
promoter�in�studies�about�Italy�(EUR)�(63),�UK�(EUR)�(18),�Canada�(AMERICAS)�(59,64),�The�
Netherlands�(EUR)�(60),��and�Switzerland�(EUR)�(30,65).��Similarly,�feeling�a�sense�of�selfͲ
efficacy�and�comfort�about�getting�vaccinated�acted�as�a�promoter�in�both�The�Netherlands�
(EUR)�(60)�and�Canada�(AMERICAS)�(59)�whereas�anticipating�barriers�to�immunization�acted�
as�a�barrier�in�the�USA�(AMERICAS)�(66,67)�and�Taiwan�(WPR)�(52)�respectively.�On�the�
flipside,�either�ignoring�vaccination�as�a�health�behaviour�or�generally�opposing�vaccination�
acted�as�a�barrier�in�Senegal�(AFR)�(68)�and�Taiwan�(WPR)�(52).��However,�one�study�in�the�
USA�(AMERICAS)�(69)�showed�that�is�it�possible�to�have�a�positive�attitude�to�vaccination�yet�
decide�for�exemption.�
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In�terms�of�health�behaviours,�studies�about�Nigeria�(AFR)�(43),�India�(SEAR)(30,32),�Burkino�
Faso�(AFR)�(27),�China�(WPR)�(67),�practicing�one�or�more�of�the�following�supported�
vaccination:�Accessing�antenatal�care�(27,28,51),�giving�birth�at�a�health�facility�
(27,30,32,43,51,67),�and�having�an�immunization�card�(26,51).��In�Senegal�(AFR)�(68)�and�
China�(WPR)�(67),�not�having�an�immunization�card�acted�as�a�barrier�to�vaccination.��
Further,�accessing�vaccination�through�a�private�clinic�or�regularly�accessing�healthcare�were�
both�found�to�be�promoters�in�Nigeria�(AFR)�(70)�and�The�Netherlands�(EUR)�(39).�In�one�
study�in�the�USA�(AMERICAS)�(23),�planning�on�breastfeeding�was�reported�as�a�barrier,�as�
was�being�a�smoker�in�Turkey�(EUR)�(71).���

Outside�of�health�behaviours,�a�study�in�India�(SEAR)�(34)�found�that�membership�of/in�a�
development�organisation�promoted�vaccination.���

Knowledge�/�awareness�of�why�/�where�/�what�/�when�vaccines�are�needed�

Two�studies�about�Nigeria�(AFR)�identified�awareness�of�a�vaccineͲpreventable�disease�(VPD)�
as�a�promoter�(43,51).��Similarly,�a�perception�that�the�VPD�is�dangerous�promoted�
vaccination�in�Taiwan�(WPR)�(52)�as�did�having�had�experience�of�or�caring�for�someone�
with�a�VPD�in�DR�Congo�(AFR)�(50).��Knowledge�about�vaccine�recommendations�and�
schedule�was�acted�as�a�promoter�in�India�(SEAR)�(28)�but�as�a�barrier�in�DR�Congo�(AFR)�(50)�
and�China�(WPR)�(67).����Interestingly,�most�of�the�other�studies�identifying�aspects�of�
knowledge�as�explanatory�factors�related�to�health�providers�responsible�for�vaccination.��
Specifically,�a�greater�sense�of�confidence�in�personal�knowledge�and�training�in�vaccination�
was�found�to�act�as�a�promoter,�in�terms�of�recommending�vaccines,�in�France�(EUR)�(72),�
Canada�(AMERICAS)(64,73),�New�Zealand�(WPR)�(74)�and�Pakistan�(EMR)�(54).��Perceived�
medical�severity�of�the�VPD�by�health�providers�was�also�found�as�a�promoter�in�USA�
(AMERICAS)�(75),�Canada�(AMERICAS)�(64,73)�and�The�Netherlands�(EUR)�(60),�and�when�
considered�less�severe,�became�a�barrier�in�the�USA�(AMERICAS)�(55).��������
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violence.���One�woman,�for�instance,�was�reportedly�put�out�of�her�house�because�the�child�
became�ill�after�being�vaccinated.�

Health�service�barriers�were�mentioned�in�a�number�of�the�papers.�These�related�to�being�
shamed�by�the�health�workers�(and�sometimes�other�mothers)�if�one�was�dressed�poorly;�if�
the�child�failed�to�thrive;�if�the�child�was�not�well�dressed;�if�one�arrived�late�(after�having�to�
wait�for�the�water�of�a�river�to�subside�to�enable�crossing)�or�just�being�humiliated�for�no�
reason.�Most�respondents�said�after�such�an�experience�they�would�not�return�to�complete�
their�vaccination.�

Other�health�service�barriers�included�the�clinic�being�too�far�away�and�the�queues�being�
too�long.�Not�having�a�mobile�clinic�coming�to�an�area�was�a�predictor�of�incomplete�
vaccination�in�Malawi.�

2. Vaccine�and�vaccinationͲspecific�issues�

Poverty�and�the�costs�associated�with�vaccination�were�fairly�consistent�across�the�papers.��
Anxiety�about�the�side�effects�of�vaccination�was�also�a�common�theme,�though�the�studies�
found�that�this�did�not�necessarily�deter�respondents�from�being�(or�having�their�children)�
vaccinated.��The�side�effects�mentioned�were�mostly�localised�swellings,�or�the�child�
becoming�ill.�

Routine�immunisation�was�preferred�over�mass�campaigns�in�a�few�studies.�Interestingly�the�
reasons�given�were�that�the�health�workers�could�be�found�in�case�of�a�problem�and�held�
accountable,�whereas�in�a�campaign�follow�up�afterwards�is�difficult�for�an�individual.�

In�Benin�a�study�with�a�number�of�religious�sects�examined�the�strong�religious�beliefs�that�
led�to�their�refusal�to�vaccinate�their�children.�Striking�about�the�study�was�the�low�level�of�
formal�education�among�all�responders.��

Mistrust�of�the�vaccine�was�mentioned�a�number�of�times,�in�one�context�it�was�believed�
that�the�vaccines�in�Africa�are�not�of�as�high�standard�as�those�in�the�first�world.��Another�
related�to�rumours�and�myths�about�infertility,�illness�and�HIV�caused�by�vaccines.�

Some�of�the�barriers�were�very�specific�to�the�country�or�the�vaccine.�For�example,�the�study�
on�Nigeria�described�the�political,�religious�and�social�resistance�to�the�polio�eradication�
campaign�in�2003.�In�Nigeria�there�were�also�concerns�about�the�high�number�of�campaigns�
and�the�belief�that�children�could�get�a�vaccine�overdose.�

3. Individual�/�social�group�influences�

The�most�prominent�theme�across�the�studies�was�a�general�lack�of�knowledge�–�about�
vaccineͲpreventable�diseases,�vaccines,�and�the�appropriate�schedule�of�administration.��
Nonetheless,�despite�respondents’�lack�of�knowledge,�they�were�generally�well�disposed�
towards�vaccination�to�prevent�illness�and�were�keen�to�know�more.���
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Limitations�

Quantitative�analysis�

This�review�only�included�peerͲreviewed�literature�that�related�to�stated�dimensions�(see�
Appendix�1)�of�vaccine�trust,�confidence�or�hesitancy.��The�exclusion�of�studies�that�only�
looked�at�knowledge�or�awareness�and�grey�literature�may�have�undermined�a�fuller�
examination�of�the�explanatory�factors�in�SEAR,�especially�India,�and�AFR�regions,�where�
issues�around�knowledge�are�recognized�by�experts�as�a�very�common�problem.��The�
exclusion�of�articles�on�mandates�may�also�have�influenced�findings�around�the�influence�of�
policies�and�politics.�There�is�also�a�clear�publication�bias�with�the�majority�of�studies�
investigating�populations�in�the�EUR�and�AMERICAS�regions.��Despite�regional�databases�
being�included,�the�database�searches�were�only�conducted�in�natural�language�for�English�
and�French�which�may�have�impacted�on�the�sensitivity�of�searches�for�articles�in�other�UN�
languages.�

The�majority�of�the�studies�reviewed�applied�crossͲsectional�questionnaires�based�on�similar�
theoretical�approaches.��This�presents�issues�in�terms�of�ecological�bias�and�limits�the�extent�
to�which�the�relative�strength�of�individual�factors�can�be�assessed�and�interpreted�at�a�
general�level.��In�an�effort�to�balance�these�shortcomings�a�set�of�qualitative�studies�from�
the�AFR�region�have�been�included�in�this�review,�however,�in�order�to�further�validate�the�
vaccine�hesitancy�model�and�enhance�understanding�around�explanatory�factors,�a�review�
of�the�remaining�qualitative�literature�and�input�from�subjectͲmatter�experts�in�all�regions�
would�be�extremely�useful.��This�extension�would�not�only�help�highlight�gaps�in�knowledge�
and�overcome�the�regional�publication�bias�that�currently�exists,�but�also�help�qualify�and�
quantify�the�extent�to�which�vaccine�hesitancy�is�an�issue�across�the�regions�–�it�is�essential�
that�in�exploring�and�directing�action�on�vaccine�hesitancy�that�immunisation�resources�
allocated�elsewhere�are�not�unjustifiably�put�at�risk.�

Qualitative�analysis�–�AFR�

This�extension�piece�highlighted�that�there�were�very�few�papers�directly�investigating�the�
issue�of�vaccine�hesitancy,�despite�including�a�broader�range�of�vaccines.��Further,�the�
inclusion�of�adolescent�and�adult�vaccines,�whilst�useful�from�a�general�perspective,�made�
up�the�majority�of�the�articles�analysed�so�comparability�with�childhoodͲonly�vaccines�is�
limited.��Some�of�the�studies�also�looked�at�health�worker’s�perceptions�of�reasons�for�
vaccine�hesitancy�as�opposed�to�the�more�direct�interrogation�of�parents�and�caregivers�in�
the�quantitative�analysis,�although�investigation�from�this�perspective�could�prove�useful�in�
relation�to�communication�strategies.��There�were�also�some�issues�around�sampleͲbias,�
with�some�studies�only�being�facilityͲbased,�which�would�exclude�those�not�able�to�reach�
the�facility,�and�other�studies�purposively�selected�populations�known�to�be�hesitant.��This�
means�that�the�results�need�to�be�interpreted�with�this�in�mind.�
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Discussion�

Quantitative�analysis�

Until�further�review�of�alternative�studies�and�sources�is�conducted,�it�is�difficult,�and�
perhaps�unwise,�to�make�inferences�about�the�relative�importance�of�individual�factors�or�
how�they�are�incorporated�into�decisionͲmaking�processes.��Part�of�the�difficulty�in�
understanding�the�relative�importance�of�individual�factors�to�vaccine�hesitancy,�is�the�
definition�of�vaccine�hesitancy�itself.�For�example,�a�study�on�the�timeliness�of�children’s�
vaccination�(95)�–�just�one�aspect�of�the�vaccine�hesitancy�continuum�–�found�that�
children’s�vaccinations�varied�widely�between�and�within�45�lowͲ�and�middleͲincome�
countries�(96).��Similarly,�a�study�in�Nigeria�found�that�partial�immunisation�was�most�
influenced�by�supplyͲside�factors,�such�as�maternal�availability,�and�lack�of�knowledge,�
whereas�nonͲimmunization�largely�related�to�demand�factors,�such�as�parental�disapproval�
(43),�and�in�Greece�(EUR)�(38),�socioeconomic�factors,�such�as�number�of�other�siblings�and�
father’s�education�were�the�most�important�predictive�factors�of�both�underͲ�and�delayed�
childhood�vaccination,�and�parental�attitudes�and�beliefs�about�vaccinations�were�found�to�
be�nonͲsignificant�in�this�regard.�The�picture�by�individual�vaccines�is�no�simpler;�a�study�on�
MMR�in�the�UK�found�that�different�factors�or�the�same�factors�by�different�degrees�
influenced�decisionͲmaking�at�each�dose�(18).���

To�engage�with�this�issue�in�the�immediate�term,�one�option�could�be�to�perform�a�closer�
review�of�the�hierarchy�of�factors�identified�in�multivariate�studies,�but�not�without�
significant�caveats.��In�addition,�further�consideration�of�the�qualitative�literature�and�a�
review�of�models�around�decisionͲmaking�could�be�of�use.��Essentially,�the�dominating�fact�
is�that�vaccine�hesitancy�is�a�complex�issue�and�is�driven�by�very�contextͲspecific�factors�
which�require�a�multidisciplinary�approach�to�be�better�understood.�

Qualitative�analysis�

The�AFR�region�has�high�numbers�of�unimmunised�children�but�there�is�little�information�
about�the�demand�side�reasons�for�this.��There�is�no�information�at�all�in�50%�of�the�
countries�with�the�highest�number�of�unimmunised�children.�

The�most�striking�aspect�of�these�data�is�that�there�were�many�common�issues�across�the�
studies,�such�as�the�lack�of�knowledge�about�vaccination�and�about�the�illnesses�under�
discussion,�the�general�acceptance�of�the�vaccines,�and�fear�or�concern�about�the�side�
effects.�However�despite�the�lack�of�information,�many�papers�described�that�the�study�
participants�were�willing�to�learn�and�that�they�were�keen�to�vaccinate�their�children�to�
protect�them�from�illness,�often�despite�the�many�health�service�barriers.��
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There�were�areas�of�mistrust,�particularly�in�areas�where�there�were�repeated�mass�
immunisation�campaigns.�The�mistrust�related�to�believing�that�“western�powers”�wanted�
to�sterilise�the�population�or�introduce�certain�diseases�like�AIDS.���

There�were�different�issues�relating�to�different�age�groups�and�different�vaccines,�for�
example�the�issues�relating�to�polio�vaccination�in�Nigeria�were�quite�specific,�issues�relating�
to�cholera�vaccination�in�Zanzibar�were�a�little�different�but�the�difference�is�a�matter�of�
emphasis�rather�than�different�issues.�

What�is�clear�is�that�more�research�is�needed�to�elucidate�the�confidence/�hesitancy�around�
vaccines�in�the�AFR�region,�but�the�limited�indications�are�that�there�is�not�a�huge�problem�
relating�to�lack�of�vaccine�confidence,�and�the�weight�of�these�is�difficult�to�determine�while�
the�numerous�structural�barriers�to�immunisation�persist.�

Future�research�

Encouragingly,�there�are�signs�of�expansion�in�the�mode�of�approach�adopted�by�
researchers�on�this�topic.��For�example,�a�recent�study�in�Pakistan�(EMR),�sought�to�
understand�the�mechanisms,�or�‘pathways’�of�true�impact�factors,�through�which�
vaccination�choices�are�derived.��Using�this�method�the�study�was�able�to�disaggregate�
broad�factors�like�‘education’�and�assess�its�influence�on�health�outcomes�over�time.��In�this�
example,�the�education�level�of�the�father�had�a�greater�influence�on�childhood�
immunization�and�that�of�the�mother’s�on�longer�term�health�outcomes,�such�as�height�and�
weight�(97).��In�the�same�vein,�a�recent�study�in�India�(SEAR)�(34)�examined�the�broader�
influence�of�maternal�education�in�terms�of�human,�social�and�cultural�capital,�as�well�as�
empowerment,�to�explore�the�pathways�in�which�these�factors�affect�child�health.�

Similarly,�studies�that�attempt�to�identify�the�influence�of�layers�beyond�the�individual�
would�be�worthwhile.��For�example,�one�study�in�northern�Nigeria�(AFR)�used�the�
behaviouralͲecological�model�to�explore�the�influence�of�factors�at�five�levels�of�BCG�
immunization;�these�included:�intrapersonal,�interpersonal,�institutional,�community�and�
public�policy�(51).��This�approach�allowed�for�both�broad�identification�of�relevant�factors�
and�their�relative�strength.��In�this�case,�maternal�(e.g.,�use�of�prenatal�care,�knowledge�
about�immunization)�and�household�factors�(e.g.,�social�influence)�were�more�important�
than�child�characteristics,�and�vaccine�supply�factors�were�least�important.��In�parallel�with�
multidisciplinary�approaches,�research�like�this,�which�is�broad�in�scope�but�contextͲspecific,�
would�greatly�support�global�understanding�of�vaccine�hesitancy.
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Appendix�1�Ͳ�Search�strategy�for�systematic�review�of�public�trust�in�vaccines�and�
vaccination�programmes�–�Ovid�MEDLINE(R)�1948�to�November�Week�3�2012�

1.�((vaccin$�or�immunis$�or�immuniz$)�adj5�(anxiety�or�attitude$�or�awareness�or�behavio?r�
or�belief$�or�criticis$�or�doubt$�or�distrust�or�dropout$�or�exemption$�or�fear$�or�hesitanc$�
or�trust�or�mistrust�or�perception$�or�refus$5�or�rejection�or�rumo?r$�or�intent$5�or�
controvers$�or�misconception$�or�misinformation�or�opposition�or�delay�or�dilemma$�or�
objector$)).ti,ab.�
2.�((vaccin$�or�immunis$�or�immuniz$)�adj3�(uptake�or�barrier$�or�choice$�or�mandatory�or�
compulsory�or�concern$�or�accepta$�or�knowledge�or�parent$�con$)).ti,ab.�
3.�(((vaccin$�or�immunis$�or�immuniz$)�adj5�confidence)�not�confidence�interval).ti,ab.�
4.�((vaccin$�or�immunis$�or�immuniz$)�adj5�decision�making).ti,ab.�
5.�((vaccin$�or�immunis$�or�immuniz$)�and�(antiͲvaccin$�or�antivaccin$)).ti,ab.�
6.�1�or�2�or�3�or�4�or�5�
7.�exp�vaccination/�
8.�Vaccines/�
9.�Mass�Vaccination/�
10.�Immunization/�
11.�exp�Immunization�Programs/�
12.�7�or�8�or�9�or�10�or�11�
13.�Public�Opinion/�
14.�Attitude�to�Health/�
15.�Attitude/�
16.�Health�Knowledge,�Attitudes,�Practice/�
17.�"Patient�acceptance�of�health�care"/�
18.�Treatment�Refusal/�
19.�Parental�Consent/�
20.�Decision�Making/�
21.�Prejudice/�
22.�Internet/�
23.�13�or�14�or�15�or�16�or�17�or�18�or�19�or�20�or�21�or�22�
24.�12�and�23�
25.�6�or�24�
26.�limit�25�to�humans�
27.�((vaccin$�or�immunis$�or�immuniz$)�adj5�(anxiety�or�attitude$�or�awareness�or�
behavio?r�or�belief$�or�criticis$�or�doubt$�or�distrust�or�dropout$�or�exemption$�or�fear$�or�
hesitanc$�or�trust�or�mistrust�or�perception$�or�refus$5�or�rejection�or�rumo?r$�or�intent$5�
or�controvers$�or�misconception$�or�misinformation�or�opposition�or�delay�or�dilemma$�or�
objector$)).ti,ab.�
28.�((vaccin$�or�immunis$�or�immuniz$)�adj3�(uptake�or�barrier$�or�choice$�or�mandatory�or�
compulsory�or�concern$�or�accepta$�or�knowledge�or�parent$�con$)).ti,ab.�
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29.�(((vaccin$�or�immunis$�or�immuniz$)�adj5�confidence)�not�confidence�interval).ti,ab.�
30.�((vaccin$�or�immunis$�or�immuniz$)�adj5�decision�making).ti,ab.�
31.�((vaccin$�or�immunis$�or�immuniz$)�and�(antiͲvaccin$�or�antivaccin$)).ti,ab.�
32.�27�or�28�or�29�or�30�or�31�
33.�exp�vaccination/�
34.�Vaccines/�
35.�Mass�Vaccination/�
36.�Immunization/�
37.�exp�Immunization�Programs/�
38.�33�or�34�or�35�or�36�or�37�
39.�Public�Opinion/�
40.�Attitude�to�Health/�
41.�Attitude/�
42.�Health�Knowledge,�Attitudes,�Practice/�
43.�"Patient�acceptance�of�health�care"/�
44.�Treatment�Refusal/�
45.�Parental�Consent/�
46.�Decision�Making/�
47.�Prejudice/�
48.�Internet/�
49.�39�or�40�or�41�or�42�or�43�or�44�or�45�or�46�or�47�or�48�
50.�38�and�49�
51.�32�or�50�
52.�limit�51�to�humans�
�

� �
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Appendix�2.�WHO�Regions�and�countries2�

WHO�
Western�
Pacific�
Region�

WHO�African�
Region�

WHO�EURpean�
Region�

WHO�Region�
of�the�
Americas�

WHO�Eastern�
Mediterranean�
Region�

WHO�SouthͲ
East�Asia�
Region�

Australia��
Brunei�
Darussalam��
Cambodia��
China��
Cook�Islands��
Fiji��
Japan��
Kiribati��
Lao�People's�
Democratic�
Republic��
Malaysia��
Marshall�
Islands��
Micronesia�
(Federated�
States�of)��
Mongolia��
Nauru��
New�
Zealand��
Niue��
Palau��
Papua�New�
Guinea��
Philippines��
Republic�of�
Korea��
Samoa��
Singapore��
Solomon�
Islands��
Tonga��

Algeria��

Angola��

Benin��

Botswana��

Burkina�Faso��

Burundi��

Cameroon��

Cape�Verde��

Central�African�
Republic��

Chad��

Comoros��

Congo��

Côte�d'Ivoire��

Democratic�
Republic�of�the�
Congo��
Equatorial�
Guinea��
Eritrea��

Ethiopia��

Gabon��

Gambia��

Albania�

Andorra��

Armenia��

Austria��

Azerbaijan��

Belarus��

Belgium��
Bosnia�and�
Herzegovina��
Bulgaria��
Croatia��
Cyprus��
Czech�Republic��
Denmark��
Estonia��
Finland��
France��
Georgia��
Germany��
Greece��
Hungary��
Iceland��
Ireland��
Israel��
Italy��
Kazakhstan��
Kyrgyzstan��
Latvia��
Lithuania��
Luxembourg��

Antigua�and�
Barbuda��

Argentina��

Bahamas��

Barbados��

Belize��
Bolivia�
(Plurinational�
State�of)��
Brazil��

Canada��

Chile��

Colombia��

Costa�Rica��

Cuba��

Dominica��

Dominican�
Republic��

Ecuador��

El�Salvador��

Grenada��

Guatemala��

Guyana��

Afghanistan��
Bahrain��
Djibouti��
Egypt��
Iran�(Islamic�
Republic�of)��
Iraq��
Jordan��
Kuwait��
Lebanon��
Libya��
Morocco��
Oman��
Pakistan��

Qatar��

Saudi�Arabia��

Somalia��

South�Sudan��

Sudan��
Syrian�Arab�
Republic��
Tunisia��
United�Arab�
Emirates��
Yemen��
�

Bangladesh�
Bhutan��
Democratic�
People's�
Republic�of�
Korea��
India��

Indonesia��

Maldives��

Myanmar��

Nepal��

Sri�Lanka��

Thailand��
TimorͲLeste��
�

������������������������������������������������������������
2�Source:�http://www.who.int/about/regions/en/index.html��
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Tuvalu��
Vanuatu��
Viet�Nam��
�

Ghana��

Guinea��

GuineaͲBissau��

Kenya��

Lesotho��

Liberia��

Madagascar��

Malawi��

Mali��

Mauritania��

Mauritius��

Mozambique��

Namibia��

Niger��
Nigeria��
Rwanda��
Sao�Tome�and�
Principe��
Senegal��
Seychelles��
Sierra�Leone��
South�Africa��
Swaziland��
Togo��
Uganda��
United�
Republic�of�
Tanzania��
Zambia��
Zimbabwe��

Malta�

Monaco��

Montenegro��

Netherlands��

Norway��

Poland��

Portugal��
Republic�of�
Moldova��
Romania��
Russian�
Federation��
San�Marino��
Serbia��
Slovakia��
Slovenia��
Spain��
Sweden��
Switzerland��
Tajikistan��
The�former�
Yugoslav�
Republic�of�
Macedonia��
Turkey��
Turkmenistan��
Ukraine��
United�Kingdom�
Uzbekistan��

Haiti�

Honduras��

Jamaica��

Mexico��

Nicaragua��

Panama��

Paraguay��

Peru��

Saint�Kitts�
and�Nevis��

Saint�Lucia��
Saint�Vincent�
and�the�
Grenadines��
Suriname��
Trinidad�and�
Tobago��
United�States�
of�America��
Uruguay��

Venezuela�
(Bolivarian�
Republic�of)��

�

�
�
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Background:��
�

�����������������������������������������������������������������������������������������
�������������ǡ�����������������������������������������ǣ��������������������ǡ��������������������
�������������������ǡ�������������Ǥ������������������������������������������������������������������
�����������������������������������������������������������������������������Ǥ���������ǡ���������
����������������������ǡ�����������������������������������������������������Ǯ�����������������ǯǤ�

����������������������������������������������������������������������������������������
����������������������������������Ǥ��������������������������������������������������������
����������������������������������������������������������������������������Ǥ�����������������������
�������������������������������������������������������������ǡ��������������ǡ����������������
��������������������������������������������Ǥ���������������������������������������������������
�������������������������������������������������Ǥ���������������������������������������������������
��������������������������������������������Ǥ�

�
Five����������������four����Ǧ�������������������������������������������������������������

�����������������������������������������ǡ�����������Government�ȋ���������������������Ȍǡ�NotǦforǦ
profitǡ�Donorsǡ�Research�Organisations�����Multinationals.�����Other��������������������������
����������������������������������������������������������������������������������������������������
����������������������������Ǥ����������������������������������������������������������������Ǥ��
��������������������������������������������������������ǡ���������������������������������������
�������������������������������������������������������������������������������������������Ǥ�
������������ǡ����������������������������������������������������������������������������������Ǥ�
�������ǡ��������������������������������������������������������Ǯ�����ǯ���������ǡ�������������������
���������������������������������������������������������������Ǥ��

����������������������ǡ�����������������������������������������������������������������
�������������������������������������������������������������ǡ������������������������������Ǥ����������
�����������������������ǲǮ������������������ǯ��������������Ȁ�
�������������������������ǳ�������������
���������Ǥ��������������������������������������������������������������������������������������
������������������������������������������������������������������������������Ǥ�
������������������
�����������������������������������������Ǥ�

Objectives:��

�
x ����������������������������������������������������������������������������������������������

��������Ȁ���������Ǥ��
x ������������������������������������������������������������������������������������ǡ������������

��������������������������Ǥ�
x ��������������������������������������������������������������������������������������������

���������������������������������������Ǥ�
x ������������������������������������������������������������������������������������������������
x ���������������������������������������Ȅ�����������������������������������������������

������������������������������������Ǥ��
�
�
�
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Methods:�
�

Areas�of�work:�
������������������Ȁ�����������������������������������������������������������������������

��������������������������ǡ���������������ǣ�
x research�
x policy�recommendation�
x intervention�
x education�&�promotion�
x �collaboration�
x goal�setting�
x social�mobilisation�

�

Search�strategies:�
�����������������������������ǣ�
1. Literature�Search��

�Ǥ ���������Ȁ�������������������ǣ�
�Ǥ 
�����ǣ����������ȋ������Ǥ��Ȍǡ���������������ȋ������Ǥ���Ȍǡ����������������

ȋ������Ǥ��Ǥ��Ȍ���������������ȋ������Ǥ���Ǥ��Ȍ�
x 	�����ͷ���������������������������������������������������

��Ǥ �������
���Ǥ �����������������������������������������������������������������������

������������������������������������������������������������������������
������������������������������ȋ�����ȌǤ�

��Ǥ ������������ǣ�
������������������	�����������������ȋ
�	�Ȍǡ�����������
ͳͲǡͲͲͲ���������������������������������

�Ǥ �������������
�Ǥ 
������ȋ��������ǡ���ǡ�
������������Ȍǡ�
�	�������������

x �������������������������������ǣ�vaccin*, immunization, shot AND 
hesitan*, resistan* refusal, confidence, acceptance, promotion 
AND initiative* OR organization* OR strateg*�

��Ǥ 
������ȋ���������Ȍ�
x �����������������������������������ǡ������������������������ǣ�

- ⯛㤇α��������
- ⣩䊛α��������Ȁ����������
- ᣇᤂα������Ȁ�������
- ؑᗳα���������Ȁ�����������
- ᧕ਇα������Ȁ�����������
- ⹄ウα���������
- 㓴㓷α������������Ȁ������������

���Ǥ ���������
x ����������������������ǡ�����������ǣ�������ȗǡ�������������ǡ����������

�������ȗ�
�

2. �Snowballing�technique�
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Furthermore,�we�obtained�unpublished�information�through�personal�communication�with�colleagues�
and�experts.�

�Ǥ �������������������������������������������������������������ȋ�Ǥ�Ǥ�������������
��
�
���������������������ǡ����������������������������������������������������������Ȍ�
�������������������������������������Ȁ��������������������

�Ǥ 	������������ǣ�
x ����������ǡ����������������������
x ������������ǡ����������
����������������ȋ�
Ȍ������������

����������
x ��������������ǡ����������
���
����������������������
x ������ȋ�������Ȍ�����ǡ����������
���
����������������������
x ����������������������ǡ����������
���
����������������������
x ��Ǥ����������ǡ���������������������������������Ƭ�	���������������

����������������������������̵������������������ǡ��������
�Ǥ ��������������������������������������������������������������������������������������

������������������������������������������������������������Ȁ��������������
�����������������������������Ǥ��

�Ǥ ������������������������������������������������������������������������������������
����������������������������������������������������������Ǥ��

�

Inclusion/exclusion�criteria:�
���������ǣ�

�Ǥ ������������������������������������������������������������Ȁ���������
�����������������������������Ǥ�

��Ǥ ������������specific���������������������������������������������������������
���������������������������ȋ�Ǥ�Ǥ������������������������������������ȌǤ�

���������ǣ��
���Ǥ ��������������������������������������������������������������Ǧ������������

�����Ǥ���
iv. ��������������������������������������������������������������������������ͷ�

�������
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un
tr

ie
s s

ug
ge

st
 th

at
 im

m
un

og
en

ic
ity

 m
ay

 b
e 

lo
w

er
 w

ith
 P

RP
T 

co
nj

ug
at

e 
an

d 
aP

 c
on

ta
in

in
g 

va
cc

in
e 

an
d 

th
is 

co
ul

d 
ha

ve
 a

n 
im

pa
ct

 
on

 d
ur

at
io

n 
of

 p
ro

te
ct

io
n.

 E
m

er
gi

ng
 re

po
rt

s o
n 

so
m

e 
re

su
rg

en
ce

 o
f H

ib
 c

as
es

 in
 o

ld
er

 c
hi

ld
re

n 
in

 T
he

 G
am

bi
a 

(3
p 

+ 
0)

 h
ig

hl
ig

ht
 th

e 
ne

ed
 fo

r f
ur

th
er

 e
va

lu
at

io
n 

of
 d

ur
at

io
n 

of
 p

ro
te

ct
io

n 
an

d 
of

 th
e 

ro
le

 o
f a

 b
oo

st
er

 d
os

e 
in

  n
on

-in
du

st
ria

liz
ed

 c
ou

nt
ry

 se
tt

in
gs

 [e
.g

. 1
0 

ye
ar

s a
ft

er
 in

tr
od

uc
tio

n 
of

 H
ib

 v
ac

ci
ne

 in
 c

om
bi

na
tio

n 
w

ith
 w

ho
le

 c
el

l p
er

tu
ss

is 
va

cc
in

e]
.  

If 
bo

os
te

rs
 a

re
 d

ee
m

ed
 n

ec
es

sa
ry

 (i
.e

. a
s 

pa
rt

 o
f a

 2
p+

1 
or

 3
p+

1 
sc

he
du

le
), 

an
 a

lte
rn

at
iv

e 
to

 ro
ut

in
e 

bo
os

te
r a

t 1
1 

m
on

th
s o

r l
at

er
 m

ay
 b

e 
to

 im
pl

em
en

t c
at

ch
-u

p 
ca

m
pa

ig
ns

 
ta

rg
et

in
g 

to
dd

le
rs

. T
he

 U
K 

ex
pe

rie
nc

e 
su

gg
es

ts
 th

at
 th

ey
 h

av
e 

re
su

lte
d 

in
 im

po
rt

an
t r

ed
uc

tio
ns

 o
f o

ve
ra

ll 
ca

rr
ia

ge
 

Q
ua

lit
y 

of
 e

vi
de

nc
e 

W
e 

ar
e 

m
od

er
at

el
y 

co
nf

id
en

t o
n 

th
e 

es
tim

at
e 

of
 th

e 
ef

fe
ct

. 
As

se
ss

m
en

t o
f t

he
 n

ee
d 

fo
r b

oo
st

er
 d

os
es

 is
 c

ha
lle

ng
in

g 
be

ca
us

e 
(a

) t
he

re
 a

re
 n

o 
da

ta
 d

ire
ct

ly
 c

om
pa

rin
g 

cl
in

ic
al

 e
ffe

ct
iv

en
es

s 
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  Do
es

 u
si

ng
 3

 p
rim

ar
y 

do
se

s o
f H

ib
 c

on
ju

ga
te

 v
ac

ci
ne

 in
 in

fa
nc

y 
ha

ve
 a

 g
re

at
er

 e
ffe

ct
 o

n 
di

se
as

e 
or

 im
m

un
ol

og
ic

al
 o

ut
co

m
es

 th
an

 u
sin

g 
tw

o 
or

 th
re

e 
pr

im
ar

y 
do

se
s w

ith
 a

 b
oo

st
er

? 
be

tw
ee

n 
sim

ila
r p

rim
ar

y 
sc

he
du

le
s w

ith
 a

nd
 w

ith
ou

t b
oo

st
er

 N
o 

da
ta

 a
re

 c
ur

re
nt

ly
 a

va
ila

bl
e 

fr
om

 d
ev

el
op

in
g 

co
un

tr
y 

se
tt

in
gs

 u
sin

g 
aP

 c
on

ta
in

in
g 

co
m

bi
na

tio
n 

va
cc

in
es

 w
ith

ou
t a

 b
oo

st
er

 d
os

e.
 

Ca
ut

io
n 

Th
e 

sit
ua

tio
ns

 in
 w

hi
ch

 a
 b

oo
st

er
 d

os
e 

sh
ou

ld
 b

e 
us

ed
 re

m
ai

n 
un

cl
ea

r, 
an

d 
it 

w
ou

ld
 d

ep
en

d 
on

 v
ar

io
us

 fa
ct

or
s i

nc
lu

di
ng

 lo
ca

l 
ep

id
em

io
lo

gy
, c

o-
ad

m
in

ist
er

ed
 v

ac
ci

ne
s, 

an
d 

th
e 

po
te

nt
ia

l f
or

 n
at

ur
al

 b
oo

st
in

g 
as

 w
el

l a
s o

th
er

 fa
ct

or
s.

 
 Ef

fe
ct

 o
f 3

p+
1 

an
d 

2p
+1

 o
n 

se
le

ct
ed

 d
is

ea
se

 o
ut

co
m

es
 

W
e 

di
d 

no
t i

de
nt

ify
 R

CT
s o

r o
bs

er
va

tio
na

l s
tu

di
es

 th
at

 c
om

pa
re

d 
th

es
e 

sc
he

du
le

s t
o 

a 
3p

+0
 sc

he
du

le
. T

he
 c

on
cl

us
io

ns
 b

el
ow

 a
re

 b
as

ed
 o

n 
da

ta
 fr

om
 lo

ng
 

te
rm

 im
pa

ct
 p

os
t v

ac
ci

ne
 in

tr
od

uc
tio

n 
(W

at
t J

 e
t a

l 2
01

25 ) t
ha

t a
re

 d
es

cr
ib

ed
 in

 p
ag

e 
38

 o
f t

he
 3

p+
1 

or
 th

e 
2p

+1
 re

gi
m

en
s.

  

In
  so

m
e  
co
un

tr
ie
s,
  a
dm

in
ist
er
in
g  
a  
bo

os
te
r  d

os
e  
du

rin
g  
th
e  
ch
ild

’s
  se

co
nd

  y
ea

r  o
f  l
ife

  h
as
  c
on

tr
ib
ut
ed

  to
  su

st
ai
n  
ov

er
al
l  d

is
ea

se
 c

on
tr

ol
 in

 p
op

ul
at

io
n 

an
d 

di
re

ct
 p

ro
te

ct
io

n 
of

 to
dd

le
rs

. H
ow

ev
er

, t
he

 n
ee

d 
fo

r b
oo

st
er

 d
os

es
 in

 n
on

-in
du

st
ria

liz
ed

 c
ou

nt
rie

s r
eq

ui
re

s f
ur

th
er

 e
va

lu
at

io
n.

  D
at

a 
fr

om
 in

du
st

ria
liz

ed
 

co
un

tr
ie

s s
ug

ge
st

 th
at

 im
m

un
og

en
ic

ity
 is

 lo
w

er
 w

ith
 a

n 
aP

 c
on

ta
in

in
g 

va
cc

in
e 

an
d 

th
is 

co
ul

d 
ha

ve
 a

n 
im

pa
ct

 o
n 

du
ra

tio
n 

of
 p

ro
te

ct
io

n.
  

N
o 

da
ta

 a
re

 c
ur

re
nt

ly
 a

va
ila

bl
e 

fr
om

 d
ev

el
op

in
g 

co
un

tr
y 

se
tt

in
gs

 u
sin

g 
aP

 c
on

ta
in

in
g 

co
m

bi
na

tio
n 

va
cc

in
es

 w
ith

ou
t a

 b
oo

st
er

 d
os

e.
 A

va
ila

bl
e 

da
ta

 su
gg

es
t 

th
at

 a
fte

r 5
 y

ea
rs

 o
f v

ac
ci

ne
 in

tr
od

uc
tio

n 
us

in
g 

a 
3p

+0
 sc

he
du

le
 a

 si
gn

ifi
ca

nt
 re

du
ct

io
n 

in
 m

en
in

gi
tis

 in
 y

ou
ng

 c
hi

ld
re

n 
ha

s b
ee

n 
ob

se
rv

ed
 in

 a
 n

um
be

r o
f 

de
ve

lo
pi

ng
 c

ou
nt

rie
s.

  

A 
re

ce
nt

 e
va

lu
at

io
n 

fr
om

 fo
ur

 S
ou

th
 A

m
er

ic
an

 c
ou

nt
rie

s r
ep

or
te

d 
th

at
 H

ib
 m

en
in

gi
tis

 ra
te

s w
er

e 
sim

ila
r 6

-1
0 

ye
ar

s p
os

t i
nt

ro
du

ct
io

n 
in

 c
ou

nt
rie

s w
ith

 a
nd

 
w

ith
ou

t b
oo

st
er

s.
 H

ow
ev

er
, t

he
 U

K 
af

te
r t

he
 in

tr
od

uc
tio

n 
of

 a
 3

p+
0 

sc
he

du
le

 (2
, 3

, 4
 m

on
th

s)
 w

ith
 th

e 
PR

PT
-c

on
ju

ga
te

 a
lo

ng
sid

e 
a 

ca
tc

h-
up

 c
am

pa
ig

n 
fo

r 
to

dd
le

rs
 1

2-
48

 y
ea

rs
 o

f a
ge

  (
w

ith
 H

bO
C 

co
nj

ug
at

e)
 e

xp
er

ie
nc

ed
 a

n 
in

cr
ea

se
 in

 H
ib

 c
as

es
 se

ve
ra

l y
ea

rs
 a

ft
er

 a
n 

in
iti

al
 d

ec
lin

e 
in

 c
as

es
. C

as
es

 a
ga

in
 d

ec
lin

ed
 

af
te

r t
w

o 
bo

os
te

r c
am

pa
ig

ns
 a

nd
 th

e 
in

tr
od

uc
tio

n 
of

 a
 ro

ut
in

e 
bo

os
te

r d
os

e 
to

 th
e 

va
cc

in
e 

sc
he

du
le

. (
se

e 
pa

ge
s 3

1-
36

). 
  

Th
e 

sit
ua

tio
ns

 in
 w

hi
ch

 a
 b

oo
st

er
 d

os
e 

sh
ou

ld
 b

e 
us

ed
 re

m
ai

n 
un

cl
ea

r, 
an

d 
m

ig
ht

 re
la

te
 to

 lo
ca

l e
pi

de
m

io
lo

gy
, c

o-
ad

m
in

ist
er

ed
 v

ac
ci

ne
s,

 a
nd

 th
e 

po
te

nt
ia

l 
fo

r n
at

ur
al

 b
oo

st
in

g 
as

 w
el

l a
s o

th
er

 fa
ct

or
s.

   

Em
er

gi
ng

 re
po

rt
s o

n 
ca

se
s o

f H
ib

 d
ise

as
e 

fr
om

 th
e 

Ga
m

bi
a 

hi
gh

lig
ht

 th
e 

ne
ed

 fo
r f

ur
th

er
 e

va
lu

at
io

n 
of

 d
ur

at
io

n 
of

 p
ro

te
ct

io
n 

an
d 

of
 th

e 
ro

le
 o

f a
 b

oo
st

er
 

do
se

 in
 so

m
e 

se
tt

in
gs

 [e
.g

. 1
0 

ye
ar

s a
fte

r i
nt

ro
du

ct
io

n 
of

 H
ib

 v
ac

ci
ne

 in
 c

om
bi

na
tio

n 
w

ith
 w

ho
le

 c
el

l p
er

tu
ss

is 
va

cc
in

e]
. S

ee
 p

ag
es

 3
9-

48
. 
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  If 
bo

os
te

rs
 a

re
 d

ee
m

ed
 n

ec
es

sa
ry

, a
n 

al
te

rn
at

iv
e 

to
 ro

ut
in

e 
bo

os
te

r i
s t

o 
im

pl
em

en
t c

at
ch

-u
p 

ca
m

pa
ig

ns
 ta

rg
et

in
g 

to
dd

le
rs

. T
he

 U
K 

ex
pe

rie
nc

e 
su

gg
es

ts
 

th
at

 th
ey

 h
av

e 
re

su
lte

d 
in

 im
po

rt
an

t r
ed

uc
tio

ns
 o

f o
ve

ra
ll 

ca
rr

ia
ge

. S
ee

 p
ag

e 
49

. 

Ta
bl

e 
9.

  S
um

m
ar

y 
of

 s
tu

di
es

 re
po

rt
in

g 
on

 H
ib

 v
ac

ci
ne

 e
ffi

ca
cy

 a
nd

 e
ffe

ct
iv

en
es

s 
on

 s
el

ec
te

d 
di

se
as

e 
co

m
pa

ri
so

n 
of

 3
p+

0 
ve

rs
us

 s
ch

ed
ul

es
 

in
cl

ud
in

g 
a 

bo
os

te
r 

do
se

.  
Hi

b 
in

va
si

ve
 d

ise
as

e 
Hi

b 
m

en
in

gi
tis

 
Hi

b 
pn

eu
m

on
ia

 
Th

re
e 

pr
im

ar
y 

do
se

s (
3p

+0
)  

vs
. t

w
o 

or
 th

re
e 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 (2

p+
1 

or
 3

p+
1)

 
N

o 
da

ta
 fr

om
 R

CT
s o

r o
bs

er
va

tio
na

l s
tu

di
es

 th
at

 
di

re
ct

ly
 c

om
pa

re
d 

th
re

e 
pr

im
ar

y 
do

se
s w

ith
 o

th
er

 
pr

im
ar

y 
do

se
s a

nd
 a

 b
oo

st
er

 sc
he

du
le

s 

N
o 

da
ta

 fr
om

 R
CT

s o
r o

bs
er

va
tio

na
l s

tu
di

es
 th

at
 

di
re

ct
ly

 c
om

pa
re

d 
th

re
e 

pr
im

ar
y 

do
se

s w
ith

 o
th

er
 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 sc

he
du

le
s 

N
o 

da
ta

 fr
om

 R
CT

s o
r o

bs
er

va
tio

na
l s

tu
di

es
 th

at
 

di
re

ct
ly

 c
om

pa
re

d 
th

re
e 

pr
im

ar
y 

do
se

s w
ith

 o
th

er
 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 sc

he
du

le
s 

Tw
o 

or
 th

re
e 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 v

s.
 n

o 
va

cc
in

at
io

n 
(2

p+
1 

or
 3

p+
1 

vs
. n

o 
va

cc
in

at
io

n)
 

PR
P-

T 
va

cc
in

es
 –

 N
o 

da
ta

 fr
om

 R
CT

s o
r 

ob
se

rv
at

io
na

l s
tu

di
es

  
PR

P-
T 

va
cc

in
es

 –
 N

o 
da

ta
 fr

om
 R

CT
s o

r 
ob

se
rv

at
io

na
l s

tu
di

es
  

PR
P-

T 
va

cc
in

es
 –

 N
o 

da
ta

 fr
om

 R
CT

s o
r 

ob
se

rv
at

io
na

l s
tu

di
es

  
PR

P-
O

M
P 

va
cc

in
es

 –
 N

o 
da

ta
 fr

om
 R

CT
s o

r 
ob

se
rv

at
io

na
l s

tu
di

es
 

PR
P-

O
M

P 
va

cc
in

es
 –

 N
o 

da
ta

 fr
om

 R
CT

s o
r 

ob
se

rv
at

io
na

l s
tu

di
es

 
PR

P-
O

M
P 

va
cc

in
es

 –
 N

o 
da

ta
 fr

om
 R

CT
s o

r 
ob

se
rv

at
io

na
l s

tu
di

es
 

PR
P-

HB
O

C 
va

cc
in

es
 –

 N
o 

da
ta

 fr
om

 R
CT

s o
r 

ob
se

rv
at

io
na

l s
tu

di
es

 
PR

P-
HB

O
C 

va
cc

in
es

 –
 N

o 
da

ta
 fr

om
 R

CT
s o

r 
ob

se
rv

at
io

na
l s

tu
di

es
 

PR
P-

HB
O

C 
va

cc
in

es
 –

 N
o 

da
ta

 fr
om

 R
CT

s o
r 

ob
se

rv
at

io
na

l s
tu

di
es
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   Ef
fe

ct
 o

f 3
p+

1 
or

 2
p+

1 
on

 s
el

ec
te

d 
im

m
un

ol
og

ic
al

 o
ut

co
m

es
 

 A 
bo

os
te

r d
os

e 
af

te
r a

 p
rim

ar
y 

se
rie

s o
f e

ith
er

 tw
o 

or
 th

re
e 

do
se

s o
f H

ib
 c

on
ju

ga
te

 v
ac

ci
ne

 re
su

lts
 in

 h
ig

h 
le

ve
ls 

of
 se

ro
po

si
tiv

ity
. T

he
re

 w
as

 n
o 

ev
id

en
ce

 
fr

om
 tr

ia
ls 

th
at

 th
e 

ag
e 

at
 w

hi
ch

 th
e 

bo
os

te
r d

os
e 

is 
gi

ve
n,

 o
r t

he
 in

te
rv

al
 b

et
w

ee
n 

th
e 

pr
im

ar
y 

se
rie

s a
nd

 th
e 

bo
os

te
r d

os
e 

af
fe

ct
 th

e 
le

ve
l o

f s
er

op
os

iti
vi

ty
. 

Pr
op

or
tio

n 
ab

ov
e 

a 
se

t t
hr

es
ho

ld
 le

ve
ls 

in
 c

hi
ld

re
n 

af
te

r a
 b

oo
st

er
 d

os
e 

ar
e 

m
uc

h 
hi

gh
er

 th
an

 in
 c

hi
ld

re
n 

w
ho

 re
ce

iv
ed

 th
e 

sa
m

e 
pr

im
ar

y 
sc

he
du

le
 w

ith
ou

t a
 

bo
os

te
r. 

Th
e 

in
te

rv
al

 b
et

w
ee

n 
th

e 
la

st
 v

ac
ci

ne
 d

os
e 

an
d 

bl
oo

d 
dr

aw
 is

, h
ow

ev
er

, s
ho

rt
er

 in
 c

hi
ld

re
n 

re
ce

iv
in

g 
th

e 
bo

os
te

r t
ha

n 
in

 th
os

e 
w

ho
 re

ce
iv

ed
 o

nl
y 

th
e 

pr
im

ar
y 

sc
he

du
le

, a
nd

 it
 is

 n
ot

 c
le

ar
 if

 d
iff

er
en

ce
s i

n 
an

tib
od

y 
le

ve
ls 

ca
n 

be
 in

te
rp

re
te

d 
as

 d
iff

er
en

ce
s i

n 
pr

ot
ec

tio
n 

fr
om

 H
ib

 d
ise

as
e.

 T
he

 U
K 

ex
pe

rie
nc

ed
 a

n 
in

cr
ea

se
 in

 H
ib

 c
as

es
 se

ve
ra

l y
ea

rs
 a

ft
er

 a
n 

in
iti

al
 d

ec
lin

e 
in

 c
as

es
 su

bs
eq

ue
nt

 to
 th

e 
in

tr
od

uc
tio

n 
of

 a
 3

p+
0 

sc
he

du
le

 (2
, 3

, 4
 m

on
th

s)
 

al
on

gs
id

e 
an

 e
ar

ly
 c

at
ch

-u
p 

ca
m

pa
ig

n.
 C

as
es

 a
ga

in
 d

ec
lin

ed
 a

ft
er

 tw
o 

bo
os

te
r c

am
pa

ig
ns

 a
nd

 th
e 

in
tr

od
uc

tio
n 

of
 a

 ro
ut

in
e 

bo
os

te
r d

os
e 

to
 th

e 
va

cc
in

e 
sc

he
du

le
. 

 Ta
bl

e 
10

. S
um

m
ar

y 
of

 s
tu

di
es

 re
po

rt
in

g 
on

 H
ib

 v
ac

ci
ne

 e
ffi

ca
cy

 o
n 

se
le

ct
ed

 im
m

un
ol

og
ic

al
 o

ut
co

m
es

: c
om

pa
ri

so
n 

of
 3

p+
0 

ve
rs

us
 fo

r 
sc

he
du

le
s 

in
cl

ud
in

g 
a 

bo
os

te
r 

do
se

. 
 Th

re
e 

pr
im

ar
y 

do
se

s (
3p

+0
) v

s.
 tw

o 
pr

im
ar

y 
do

se
s a

nd
 a

 b
oo

st
er

 (2
p+

1)
 

Th
re

e 
pr

im
ar

y 
do

se
s (

3p
+0

) v
s.

 th
re

e 
pr

im
ar

y 
do

se
s a

nd
 a

 b
oo

st
er

 (3
p+

1)
 

PR
P-

T 
va

cc
in

es
 - 

O
ne

 tr
ia

l p
ro

vi
de

d 
im

m
un

ol
og

ic
al

 d
at

a 
fo

r t
hi

s c
om

pa
ris

on
 

(S
w

ed
en

-C
ar

lss
on

 1
99

846
) u

sin
g 

PR
P-

T.
 T

hi
s t

ria
l r

ep
or

te
d 

se
ro

po
sit

iv
ity

 a
nd

 
GM

C 
da

ta
. A

t 1
3 

m
on

th
s o

f a
ge

 (s
ev

en
 m

on
th

s a
ft

er
 th

e 
3p

 g
ro

up
 re

ce
iv

ed
 

th
ei

r l
as

t p
rim

ar
y 

do
se

 a
nd

 o
ne

 m
on

th
 a

fte
r t

he
 2

p+
1 

gr
ou

p 
re

ce
iv

ed
 th

ei
r 

bo
os

te
r)

; t
he

 2
p+

1 
sc

he
du

le
 re

su
lte

d 
in

 h
ig

he
r p

ro
po

rt
io

ns
 a

bo
ve

 a
 se

t 
th

re
sh

ol
d 

th
an

 th
e 

3p
 sc

he
du

le
 a

t b
ot

h 
th

e 
0.

15
µg

/m
l a

nd
 1

.0
µg

/m
l 

th
re

sh
ol

ds
. T

he
 ri

sk
 d

iff
er

en
ce

 w
as

 -0
.7

9 
(9

5%
CI

 -0
.8

7,
 -0

.7
1)

 a
t t

he
 

1.
0μ

g/
m
l  t
hr
es
ho

ld
  (f
av
or
s  t
he

  2
p+

1  
sc
he

du
le
)  a

nd
  -0

.2
0 

(9
5%

CI
 -0

.2
7,

 -
0.

13
) a

t 0
.1
5μ

g/
m
l.  
Th

e  
pr
op

or
tio

n  
ab

ov
e 

th
e 

0.
15

µg
/m

l t
hr

es
ho

ld
 

PR
P-

T 
va

cc
in

es
 - 

tw
o 

tr
ia

ls 
pr

ov
id

ed
 im

m
un

ol
og

ic
al

 d
at

a 
fo

r t
hi

s c
om

pa
ris

on
 

(C
an

ad
a-

Sc
he

ife
le

 2
00

559
, E

ur
op

e-
 K

nu
f 2

01
160

). 
Bo

th
 e

xa
m

in
ed

 P
RP

-T
, a

nd
 

on
e 

re
po

rt
ed

 se
ro

po
sit

iv
ity

 d
at

a 
(E

ur
op

e-
Kn

uf
 2

01
160

). 
Bo

th
 tr

ia
ls 

re
po

rt
ed

 
GM

C.
  

At
 1

3 
m

on
th

s o
f a

ge
 (o

ne
 m

on
th

 a
ft

er
 th

e 
3p

+1
 g

ro
up

 re
ce

iv
ed

 th
ei

r b
oo

st
er

 
do

se
), 

th
e 

3p
+1

 sc
he

du
le

 re
su

lte
d 

in
 h

ig
he

r p
ro

po
rt

io
ns

 a
bo

ve
 a

 se
t 

th
re

sh
ol

d 
th

an
 th

e 
3p

 sc
he

du
le

 a
t b

ot
h 

th
e 

1.
0µ

g/
m

l (
ris

k 
di

ffe
re

nc
e 

0.
59

, 
95

%
CI

 0
.5

2,
 0

.6
7)

 a
nd

 0
.1

5µ
g/

m
l t

hr
es

ho
ld

s (
ris

k 
di

ffe
re

nc
e 

0.
16

, 9
5%

CI
 0

.1
1,

 
0.

22
). 
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  Th
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e 
pr

im
ar

y 
do
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s (

3p
+0

) v
s.

 tw
o 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 (2

p+
1)

 
Th

re
e 

pr
im

ar
y 

do
se

s (
3p

+0
) v

s.
 th

re
e 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 (3

p+
1)

 

re
m

ai
ne

d 
hi

gh
 a

t a
ro

un
d 

6 
m

on
th

s a
fte

r a
 3

p 
sc

he
du

le
. T

hi
s p

ro
po

rt
io

n 
w

as
 

lo
w

er
 a

t t
he

 1
.0

µg
/m

l t
hr

es
ho

ld
.  

Ad
di

tio
na

lly
, s

ix
 tr

ia
ls 

in
cl

ud
ed

 in
 th

is 
re

vi
ew

 re
po

rt
ed

 d
at

a 
fo

r a
n 

in
di

vi
du

al
 

tr
ia

l a
rm

 re
ce

iv
in

g 
a 

3p
 sc

he
du

le
 o

r a
 2

p+
1 

sc
he

du
le

 (C
hi

le
4 
–L

ag
os

 1
99

841
, 

Ch
ile

5-
La

go
s 1

99
842

, G
ua

te
m

al
a-

As
tu

ria
s 2

00
943

, N
et

he
rla

nd
s-

La
ba

di
e 

19
96

44
, N

ig
er

-C
am

pa
gn

e 
19

98
45

, S
w

ed
en

-C
ar

lss
on

 1
99

846
). 

Hi
gh

 p
ro

po
rt

io
ns

 
of

 in
di

vi
du

al
s r

em
ai

ne
d 

ab
ov

e 
th

e 
0.

15
µg

/m
l t

hr
es

ho
ld

 6
 m

on
th

s a
fte

r a
 3

p 
sc

he
du

le
. T

he
 p

ro
po

rt
io

n 
w

as
 lo

w
er

 a
t t

he
 1

.0
µg

/m
l t

hr
es

ho
ld

 b
ut

 th
er

e 
w

as
 v

ar
ia

bi
lit

y 
be

tw
ee

n 
tr

ia
ls.

 
 

O
ne

 tr
ia

l r
ep

or
te

d 
on

ly
 G

M
C 

(C
an

ad
a-

Sc
he

ife
le

 2
00

559
). 

 
At

 1
6 

m
on

th
s o

f a
ge

 a
 g

ro
up

 w
hi

ch
 re

ce
iv

ed
 a

 3
p 

sc
he

du
le

 w
ith

 a
 b

oo
st

er
 

do
se
  a
t  1

5  
m
on

th
s  o

f  a
ge

  a
ch
ie
ve

d  
a  
GM

C  
of
  2
9.
2μ

g/
m
l    
(9
5%

CI
  2
4.
58

,  
36

.4
3)

 a
nd

 a
 g

ro
up

 w
hi

ch
 h

ad
 re

ce
iv

ed
  a

 3
p 

sc
he

du
le

 w
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o 

bo
os

te
r d

os
e 
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  1
6  
m
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s  o

f  a
ge

  a
ch
ie
ve
d  
a  
GM

C  
of
    0

.3
2μ

g/
m
l  (
95

%
CI
  0
.2
5,
  0
.4
1)
. 

  A 
U

K 
st

ud
y 

(S
ou

th
er

n 
20

07
51

) r
ec

ru
ite

d,
 th

ro
ug

h 
im

m
un

isa
tio

n 
cl

in
ic

s, 
38

8 
ch

ild
re

n 
ag

ed
 6

 m
on

th
s t

o 
4 

ye
ar

s w
ho

 h
ad

 p
re

vi
ou

sly
 re

ce
iv

ed
 th

ei
r f

ul
l 

pr
im

ar
y 

Hi
b 

va
cc

in
e 

se
rie

s a
nd

 w
er

e 
gi

ve
n 

a 
bo

os
te

r d
os

e 
in

 a
 c

at
ch

-u
p 

ca
m

pa
ig

n.
 A

m
on

gs
t t

he
se

 c
hi

ld
re

n,
 th

e 
GM

C 
be

fo
re

 th
e 

bo
os

te
r d

ec
re

as
ed

 
w

ith
 ti

m
e 

sin
ce

 v
ac

ci
na

tio
n,

 a
nd

 th
us

 a
ge

. D
es

pi
te

 th
is,

 th
e 

po
st

-b
oo

st
er

 
GM

C 
in

cr
ea

se
d 

w
ith

 a
ge

 a
t b

oo
st

in
g:

 2
9.

87
µg

/m
l, 

68
.4

1µ
g/

m
l a

nd
 

18
2.

36
µg

/m
l i

n 
ea

ch
 g

ro
up

 o
ne

 m
on

th
 a

fte
r b

oo
st

er
. A

ll 
bu

t o
ne

 o
f t

he
 3

44
 

pa
rt

ic
ip

an
ts

 w
ho

 h
ad

 a
 b

lo
od

 sa
m

pl
e 

ta
ke

n 
on

e 
m

on
th

 a
ft

er
 th

e 
bo

os
te

r h
ad

 
a  
tit
re
  ≥
0.
15

µg
/m

l  o
ne

  a
t  t
ha

t  t
im

e,
  a
nd

  a
ll  
bu

t  t
hr
ee

  h
ad

  a
  ti
tr
e  
≥1

.0
µg

/m
l. 

PR
P-

O
M

P 
va

cc
in

es
 –

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

W
e 

di
d 

no
t f

in
d 

RC
Ts

 fo
r t

hi
s v

ac
ci

ne
 ty

pe
. 

A 
st

ud
y,

 c
ar

rie
d 

ou
t i

n 
Al

as
ka

 N
at

iv
e 

in
fa

nt
s (

Bu
lk

ow
 1

99
3)

, c
om

pa
re

d 
th

re
e 

di
ffe

re
nt

 H
ib

 c
on

ju
ga

te
 v

ac
ci

ne
s a

nd
 a

lso
 fo

un
d 

th
at

 g
eo

m
et

ric
 m

ea
n 

an
tib

od
y 

tit
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s w
er

e 
in

cr
ea

se
d 

af
te

r o
ne

 d
os

e 
of

 P
RP

-O
M

P 
in

te
nd

ed
 to

 b
e 

gi
ve

n 
at

 th
e 

ag
e 

of
 2

 m
on

th
s,

 a
nd

 in
cr

ea
se

d 
fu

rt
he

r a
ft

er
 a

 se
co

nd
 d

os
e 

in
te

nd
ed

 to
 b

e 
gi

ve
n 

at
 4

 m
on

th
s.

 H
ow

ev
er

, v
ac

ci
na

tio
n 

w
ith

 H
bO

C 
or

 P
RP

-T
 

re
qu

ire
d 

3 
do

se
s (

in
te

nd
ed

 to
 b

e 
gi

ve
n 

at
 2

, 4
 a

nd
 6

 m
on

th
s)

 fo
r a

 
su

bs
ta

nt
ia

l r
ise

 in
 G

M
T,

 a
lth

ou
gh

 th
e 

re
su

lts
 a

re
 in

flu
en

ce
d 

by
 th

e 
tim

in
g 

of
 

sa
m

pl
e 

co
lle

ct
io

n 
(s

am
pl

es
 w

er
e 

ta
ke

n 
2 

m
on

th
s a

fte
r d

os
es

 1
 a

nd
 2

, b
ut

 1
 

m
on

th
 a

ft
er

 d
os

e 
3.

) 
   

PR
P-

O
M

P 
va

cc
in

es
 –

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
W

e 
di

d 
no

t f
in

d 
RC

Ts
 fo

r t
hi

s v
ac

ci
ne

 ty
pe
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 tw
o 

pr
im

ar
y 

do
se

s a
nd

 a
 b

oo
st

er
 (2

p+
1)

 
Th

re
e 

pr
im

ar
y 

do
se

s (
3p

+0
) v

s.
 th

re
e 

pr
im

ar
y 

do
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 a
 b

oo
st

er
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p+
1)

 

PR
P-

Hb
O

C 
va

cc
in

es
 –

  
W

e 
di

d 
no

t f
in

d 
RC

Ts
 fo

r t
hi

s v
ac

ci
ne

 ty
pe

. 
 In

 th
e 

Fi
nn

ish
 st

ud
y 

(K
äy

ht
y 

19
89

54
) o

f 2
5 

ch
ild

re
n 

gi
ve

n 
a 

pr
im

ar
y 

se
rie

s o
f 

Hb
O

C 
at

 4
 a

nd
 6

 m
on

th
s w

ith
 a

 b
oo

st
er

 a
t 1

4 
m

on
th

s,
 th

e 
GM

T 
im

m
ed

ia
te

ly
 

pr
io

r t
o 

th
e 

bo
os

te
r d

os
e 

w
as

 1
.1

2µ
g/

m
l. 

Th
is 

in
cr

ea
se

d 
to

 5
8.

3µ
g/

m
l 

fo
llo

w
in

g 
th

e 
bo

os
te

r. 

PR
P-

Hb
O

C 
va

cc
in

es
 –

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

W
e 

di
d 

no
t f

in
d 

RC
Ts

 fo
r t

hi
s v

ac
ci

ne
 ty

pe
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 Im
pa

ct
 o

f H
ib

 v
ac

ci
ne

s 
on

 c
ar

ri
ag

e 
 Th

e 
m

ec
ha

ni
sm

 o
f p

ro
te

ct
io

n 
ag

ai
ns

t c
ar

ria
ge

 is
 n

ot
 w

el
l u

nd
er

st
oo

d,
 b

ut
 h

ig
h 

le
ve

ls 
of

 se
ru

m
 a

nt
i-P

RP
 Ig

G 
(>

5 
lg

/m
L)

 h
av

e 
be

en
 a

ss
oc

ia
te

d 
w

ith
 p

ro
te

ct
io

n 
ag

ai
ns

t c
ar

ria
ge

, a
nd

 th
e 

pr
es

en
ce

 o
f a

nt
i-P

RP
 a

nt
ib

od
ie

s i
n 

sa
liv

a 
is 

as
so

ci
at

ed
 w

ith
 h

ig
h 

se
ru

m
 le

ve
ls 

of
 a

nt
i-P

RP
 a

nt
ib

od
y.

 V
ac

ci
na

tio
n 

st
ra

te
gi

es
 th

at
 e

lic
it 

hi
gh

er
 p

os
t-v

ac
ci

na
tio

n 
an

ti-
PR

P 
le

ve
ls 

m
ay

 th
er

ef
or

e 
be

 m
or

e 
ef

fe
ct

iv
e 

in
 re

du
ci

ng
 H

ib
 c

ar
ria

ge
 a

nd
 tr

an
sm

iss
io

n.
 T

he
 re

du
ct

io
n 

in
 H

ib
 c

ar
ria

ge
 d

ire
ct

ly
 

de
te

rm
in

es
 h

er
d 

im
m

un
ity

 a
nd

 si
gn

ifi
ca

nt
ly

 c
on

tr
ib

ut
es

 to
 th

e 
pr

ot
ec

tio
n 

of
 th

e 
va

cc
in

at
ed

 p
op

ul
at

io
n.

 H
ow

ev
er

, i
n 

a 
no

n-
va

cc
in

at
ed

 p
op

ul
at

io
n,

 H
ib

 
en

co
un

te
re

d 
in

 th
e 

co
ur

se
 o

f c
hi

ld
ho

od
 m

ay
 c

on
tr

ib
ut

e 
to

 im
m

un
ity

 b
y 

re
pe

at
ed

 st
im

ul
at

io
n 

of
 a

nt
ib

od
y 

pr
od

uc
tio

n 
th

er
eb

y 
in

du
ci

ng
 b

ot
h 

in
di

vi
du

al
 a

nd
 

he
rd

 im
m

un
ity

. T
hu

s i
n 

a 
va

cc
in

at
ed

 p
op

ul
at

io
n 

re
du

ct
io

n 
in

 c
ar

ria
ge
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su

lts
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 a
 d

ec
re

as
e 

in
 n

at
ur

al
 b

oo
st

in
g 

an
d,

 in
 th

e 
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se
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e 
of
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he
r d

os
es

 o
f 

va
cc

in
e,

 se
ru

m
 a

nt
ib

od
y 

co
nc

en
tr

at
io

ns
 w

an
e.

 In
iti

al
 e

ffi
ca

cy
 tr

ia
ls,

 in
vo

lv
in

g 
on

ly
 a

 su
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et
 o

f t
he

 p
op

ul
at

io
n 

m
ay

 h
av

e 
un

de
re

st
im

at
ed

 th
is 

ef
fe
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(r
ef

er
en

ce
 G

ol
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la
tt

 e
t a

l 2
00
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). 

Th
er

e 
w

er
e 

no
 e
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le
 c

ar
ria

ge
 o

ut
co

m
e 
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ta
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 tr
ia

ls 
th

at
 c

om
pa

re
d 

di
ffe

re
nt
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he

du
le

s o
f H

ib
 v

ac
ci

na
tio

n.
 O

ne
 tr

ia
l p

re
se

nt
ed

 d
at

a 
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ou
t c

ar
ria

ge
 fo

r 
1p
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 v

s.
 n

o 
do

se
s (
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m

bi
a-

M
ul

ho
lla

nd
 1

99
719
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Ca

rr
ia

ge
 w

as
 m

ea
su

re
d 

in
 th

e 
se

co
nd

 a
nd

 th
ird

 y
ea

rs
 o

f t
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 tr
ia

l (
di

ffe
re

nt
 c

hi
ld

re
n 

ea
ch

 y
ea

r)
 a

nd
 in

 u
rb

an
 

an
d 

ru
ra

l l
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at
io

ns
. H

et
er

og
en

ei
ty

 b
et

w
ee

n 
se

tt
in
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 a

nd
 y

ea
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 o
f t
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ia
l w
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w
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Th

e 
po

in
t e
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e 

sh
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ed
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ig
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 c
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ge
 w

ith
 o

ne
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os
e 
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PR
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T 
co

m
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re
d 
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se
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ut
 c
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en
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te
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al

s w
er

e 
ve

ry
 w

id
e 
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le
d 

od
ds
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tio
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.8

2,
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CI
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.1
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1)

. T
hi
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l a
lso
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po

rt
ed
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ut
 c

ar
ria

ge
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r 
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 v

s.
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o 
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se
s a

lth
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 it
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d 
tr

ia
l o

f a
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p 
sc

he
du

le
 (G

am
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a-
M
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nd
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). 
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ge
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 m
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at
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r d
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 p
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 d
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 d
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 d
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 d
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at
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ra
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r b
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e 

bu
t a

lso
 a

 v
er

y 
lo

w
 ri

sk
 o

f 
di

se
as

e.
 If

 V
E 

in
 c
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 re
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 c
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 b
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 b
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 c
on

tin
ue

d 
bo

os
tin

g 
an

d 
m

ai
nt

en
an

ce
 o

f a
nt

ib
od

y 
le

ve
ls 

an
d 

th
us

 lo
ng

er
 d

ur
at

io
n 

of
 d
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 b
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 d
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at
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at
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 p
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 c
om

pl
et

ed
 th

e 
pr

im
ar

y 
va

cc
in

at
io

n 
se

rie
s,

 d
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 d
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 c
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 o
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 c
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 c
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 d
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f c
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 c
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 c
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, b
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 b
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r d
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 p
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s d
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 d
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 d
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 p
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at
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 d
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 c
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 c
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 c
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 d
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 p

ro
po

rt
io

n 
ab

ov
e 

th
e 

se
t t

hr
es

ho
ld

s o
ve

r t
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 d
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 o
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s p
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 d
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e 
ch

ild
re

n 
de

ve
lo

pe
d 

Hi
b 

m
en

in
gi

tis
 a

fte
r r
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s o
f H

ib
 v

ac
ci

ne
 w

ith
 D

Tw
P,

 a
ll 

w
ith

in
 o

ne
 y

ea
r o

f t
he

 se
co

nd
 d
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 c

hi
ld

re
n 

w
ho

 h
ad

 
re

ce
iv

ed
 th

re
e 

do
se

s d
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 d
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s r
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w
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 d
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r t
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t d
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 d
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l c
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, d
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 d
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 c
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 d
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. f
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 c
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t c
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 D
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 d
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ith
 a

P.
  

M
os

t d
ev

el
op

ed
 c

ou
nt

rie
s u

se
 a

P 
va

cc
in

es
 a

nd
 h

av
e 

ef
fe

ct
iv

el
y 

co
nt

ro
lle

d 
Hi

b 
di

se
as

e.
 T

he
 u

se
 o

f a
 b

oo
st

er
 d

os
e 

in
 m

os
t o

f t
he

se
 c

ou
nt

rie
s m

ay
 se

rv
e 

to
 

au
gm

en
t l

ow
er

 im
m

un
og

en
ic

ity
 su

ch
 th

at
 th

e 
va

cc
in

e 
re

m
ai

ns
 e

ffe
ct

iv
e.

 

H
ib

 v
ac

ci
ne

s 
an

d 
he

rd
 im

m
un

it
y 

Av
ai

la
bl

e 
da

ta
 su

gg
es

t a
 v

er
y 

st
ro

ng
 in

di
re

ct
 e

ffe
ct

 w
ith

 H
ib

 v
ac

ci
ne

, e
ve

n 
at

 m
ed

iu
m

 to
 lo

w
 le

ve
ls 

of
 c

ov
er

ag
e.

 H
ib

 c
on

ju
ga

te
 v

ac
ci

ne
s a

lso
 h

av
e 

be
en

 
sh

ow
n 

to
 re

du
ce

 c
ar

ria
ge

 in
 v

ac
ci

na
te

d 
ch

ild
re

n.
 W

id
es

pr
ea

d 
us

e 
of

 c
on

ju
ga

te
 v

ac
ci

ne
s h

as
 le

d 
to

 d
ec

re
as

es
 in

 d
ise

as
e 

in
ci

de
nc

e 
th

at
 w

er
e 

gr
ea

te
r t

ha
n 

ra
te

s o
f v

ac
ci

na
tio

n 
co

ve
ra

ge
 a

nd
 to

 d
ec

re
as

es
 in

 H
ib

 d
ise

as
e 

in
 u

nv
ac

ci
na

te
d 

ag
e 

gr
ou

ps
.  

Th
e 

im
pa

ct
 o

f h
er

d 
ef

fe
ct

 c
an

 b
e 

se
en

 b
y 

th
e 

te
nf

ol
d 

re
du

ct
io

n 
in

 H
ib

 d
ise

as
e 

ra
te

s i
n 

th
e 

U
ni

te
d 

Ki
ng

do
m

 in
 u

nv
ac

ci
na

te
d 

ch
ild

re
n 

<1
 y

ea
r o

f a
ge

 in
 1

99
8 

co
m

pa
re

d 
w

ith
 ra

te
s i

n 
sim

ila
rly

 a
ge

d 
ch

ild
re

n 
be

fo
re

 v
ac

ci
na

tio
n 

be
ga

n 
(H

ea
th

 e
t a

l.,
 2

00
0b

78
). 

An
ot

he
r r

ef
le

ct
io

n 
of

 h
er

d 
ef

fe
ct

 is
 th

e 
im

pa
ct

 o
f c

hi
ld

ho
od

 
Hi

b 
va

cc
in

at
io

n 
on

 a
du

lt 
Hi

b 
di

se
as

e.
 A

 re
vi

ew
 o

f a
du

lt 
ca

se
s o

f H
ib

 d
ise

as
e 

in
 fi

ve
 E

ng
lis

h 
re

gi
on

s b
et

w
ee

n 
19

90
 a

nd
 1

99
5 

sh
ow

ed
 a

 h
al

vi
ng

 o
f c

as
e 

nu
m

be
rs

 b
et

w
ee

n 
th

e 
fir

st
 th

re
e-

ye
ar

 p
er

io
d 

an
d 

th
e 

la
st

 tw
o-

ye
ar

 p
er

io
d 

(S
ar

an
gi

 e
t a

l.,
 2

00
079

). 
O

ng
oi

ng
 su

rv
ei

lla
nc

e 
fo

r H
ib

 d
ise

as
e 

by
 M

ou
lto

n 
an

d 
co

lle
ag

ue
s (

M
ou

lto
n 

et
 a

l.,
 2

00
080

) d
em

on
st

ra
te

d 
th

at
 im

m
un

iza
tio

n 
of

 4
0%

 o
f N

av
aj

o 
In

di
an

 in
fa

nt
s (

U
SA

) b
et

w
ee

n 
th

e 
ye

ar
s 1

98
8 

to
 1

99
2 

re
su

lte
d 

in
 a

 7
5%

 
re

du
ct

io
n 

of
 H

ib
 d

ise
as

e 
am

on
g 

in
fa

nt
s t

ha
t w

er
e 

liv
in

g 
in

 th
e 

sa
m

e 
co

m
m

un
ity

. T
hi

s d
em

on
st

ra
te

s t
ha

t c
ou

nt
rie

s t
ha

t i
m

pl
em

en
t H

ib
 im

m
un

iza
tio

n 
pr

og
ra

m
m

es
 m

ay
 re

ce
iv

e 
gr

ea
te

r b
en

ef
its

 a
t t

he
 c

om
m

un
ity

 le
ve

l t
ha

n 
th

os
e 

hi
th

er
to

 se
en

 d
ue

 to
 th

e 
di

re
ct

 p
ro

te
ct

io
n 

co
nf

er
re

d 
on

 th
e 

in
di

vi
du

al
 th

ro
ug

h 
va

cc
in

at
io

n.
   

In
 C

an
ad

a 
af

te
r s

ev
er

al
 H

ib
 v

ac
ci

ne
s w

er
e 

in
tr

od
uc

ed
 w

ith
in

 th
e 

la
st

 tw
o 

de
ca

de
s.

 In
 O

nt
ar

io
, C

an
ad

a 
au

th
or

s r
ep

or
te

d 
th

at
 th

e 
in

ci
de

nc
e 

of
 in

va
siv

e 
Hi

b 
di
se
as
e  
in
  c
hi
ld
re
n,
  re

fle
ct
ed

  in
  th

e  
su
bm

iss
io
n  
of
  in

va
siv

e  
Hi
b  
iso

la
te
s  t
o  
O
nt
ar
io
’s  
Pu

bl
ic
  H
ea

lth
  L
ab

or
at
or
y-

To
ro

nt
o,

 h
as

 fa
lle

n 
sh

ar
pl

y 
sin

ce
 th

e 
in

tr
od

uc
tio

n 
of

 th
e 

Hi
b 

co
nj

ug
at

e 
va

cc
in

e 
(A

da
m

 H
J 2

01
081

) .
 F

ur
th

er
m

or
e,

 th
ey

 c
on

cl
ud

ed
 th

at
 h

er
d 

ef
fe

ct
s w

er
e 

ac
tin

g 
on

 a
ll 

ag
e 

gr
ou

ps
 in

 th
e 

po
pu

la
tio

n;
 

us
in

g 
da

ta
 to

 d
oc

um
en

t a
 re

du
ct

io
n 

in
 th

e 
ris

k 
of

 in
va

siv
e 

Hi
b 

in
fe

ct
io

n 
in

 o
ld

er
 (u

nv
ac

ci
na

te
d)

 a
du

lts
 fo

llo
w

in
g 

va
cc

in
e 

in
tr

od
uc

tio
n.

 A
ut

ho
rs

 a
rg

ue
d 

th
at

 
th

is 
is 

a 
re

su
lt 

of
 a

 re
du

ce
d 

fo
rc

e 
of

 in
fe

ct
io

n 
du

e 
to

 le
ss

 H
ib

 c
ol

on
iza

tio
n 

am
on

g 
ch

ild
re

n.
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  A 
sy

st
em

at
ic

 li
te

ra
tu

re
 se

ar
ch

 fo
r s

tu
di

es
 w

hi
ch

 in
cl

ud
ed

 im
pa

ct
 d

at
a 

(p
re

- a
nd

 p
os

t-
in

tr
od

uc
tio

n 
m

ea
su

re
(s

) o
f d

ise
as

e)
, v

ac
ci

ne
 c

ov
er

ag
e,

 a
nd

 su
ffi

ci
en

t 
m

et
ho

do
lo

gy
 d

et
ai

l t
o 

ju
dg

e 
st

ud
y 

qu
al

ity
 w

as
 c

on
du

ct
ed

 (W
al

ke
r N

 e
t a

l 2
01

2-
pe

rs
on

al
 c

om
m

un
ic

at
io

n82
). 

Di
re

ct
 e

ffe
ct

 o
f v

ac
ci

ne
 w

as
 c

al
cu

la
te

d 
as

 
ef

fic
ac

y 
x 

co
ve

ra
ge

; i
nd

ire
ct

 e
ffe

ct
 w

as
 c

al
cu

la
te

d 
as

 st
ud

y 
ob

se
rv

ed
 e

ffe
ct

 - 
ca

lc
ul

at
ed

 d
ire

ct
 e

ffe
ct

. E
ig

ht
 o

ut
 o

f 1
0 

in
cl

ud
ed

 st
ud

ie
s s

ho
w

ed
 h

ig
he

r 
ob

se
rv

ed
 im

pa
ct

 o
n 

Hi
b 

di
se

as
e 

th
an

 w
ou

ld
 b

e 
ex

pe
ct

ed
 g

iv
en

 c
ov

er
ag

e 
le

ve
ls 

of
 th

e 
va

cc
in

e,
 su

gg
es

tin
g 

in
di

re
ct

 e
ffe

ct
s (

he
rd

 im
m

un
ity

). 
Ex

cl
ud

in
g 

th
e 

st
ud

ie
s w

ith
 a

 n
eg

at
iv

e 
ef

fe
ct

, t
he

 c
al

cu
la

te
d 

in
di

re
ct

 e
ffe

ct
s r

an
ge

d 
fr

om
 7

%
 to

 6
3%

, r
ep

re
se

nt
in

g 
13

%
 to

 7
6%

 o
f t

he
 to

ta
l v

ac
ci

ne
 im

pa
ct

 in
 so

m
e 

se
tt

in
gs

. 
Th

e 
lo

w
es

t l
ev

el
 o

f v
ac

ci
ne

 c
ov

er
ag

e 
w

as
 in

 B
ra

zil
 in

 1
99

9,
 a

t 8
%

. A
t t

hi
s c

ov
er

ag
e 

le
ve

l a
 2

6%
 re

du
ct

io
n 

in
 H

ib
 m

en
in

gi
tis

 w
as

 o
bs

er
ve

d.
 M

os
t s

tu
di

es
 w

hi
ch

 
sh

ow
ed

 a
 n

eg
at

iv
e 

in
di

re
ct

 e
ffe

ct
 (o

bs
er

ve
d 

im
pa

ct
 w

as
 lo

w
er

 th
an

 w
ou

ld
 b

e 
ex

pe
ct

ed
 a

t t
he

 g
iv

en
 c

ov
er

ag
e 

le
ve

ls)
 w

er
e 

co
nd

uc
te

d 
in

 th
e 

fir
st

 y
ea

r o
f 

va
cc

in
e 

in
tr

od
uc

tio
n 

an
d 

re
po

rt
ed

 m
ax

im
um

 c
ov

er
ag

e 
le

ve
ls 

fo
r t

ha
t y

ea
r, 

as
 o

pp
os

ed
 to

 m
ed

ia
n-

ye
ar

 c
ov

er
ag

e.
 T

hi
s l

ik
el

y 
ca

us
ed

 a
n 

ov
er

-e
st

im
at

io
n 

of
 

th
e 

tr
ue

 c
ov

er
ag

e 
fo

r m
os

t o
f t

ha
t y

ea
r, 

an
d 

th
us

 a
n 

ov
er

es
tim

at
io

n 
of

 th
e 

ex
pe

ct
ed

 d
ire

ct
 e

ffe
ct

. 
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  Li
m

it
at

io
ns

 o
f t

he
 e

vi
de

nc
e 

 
 N

um
be

r o
f d

os
es

 o
f H

ib
 v

ac
ci

ne
:  

Cl
in

ic
al

 a
nd

 c
ar

ria
ge

 d
at

a:
 n

o 
di

re
ct

 R
CT

s w
ith

 c
om

pa
ris

on
s w

ith
in

 in
di

vi
du

al
 tr

ia
ls 

be
tw

ee
n 

th
es

e 
2 

sc
he

du
le

s.
 S

tu
di

es
 

ra
nd

om
izi

ng
 to

 2
p 

sc
he

du
le

s a
re

 P
RP

-O
M

P,
 a

nd
 th

os
e 

to
 3

p 
ar

e 
PR

P-
T 

an
d 

PR
P-

Hb
O

C.
  L

im
ite

d 
co

nt
ro

l f
or

 c
on

fo
un

di
ng

 (p
ar

tic
ul

ar
ly

 in
 c

oh
or

t s
tu

di
es

). 
Th

er
e 

is 
no

 d
ire

ct
 c

om
pa

ris
on

 o
f t

he
 tw

o 
sc

he
du

le
s f

ro
m

 im
pa

ct
 st

ud
ie

s. 
 F

ew
 c

ou
nt

rie
s u

se
 a

 2
p+

1 
sc

he
du

le
.  

Co
m

pa
ris

on
s m

us
t b

e 
m

ad
e 

be
tw

ee
n 

co
un

tr
ie

s 
w

hi
ch

 m
ay

 re
su

lt 
in

 c
on

fo
un

di
ng

.  
Co

m
pa

ris
on

s a
re

 d
iff

ic
ul

t b
ec

au
se

 th
er

e 
ar

e 
no

 lo
ng

 te
rm

 d
at

a 
fr

om
 d

ev
el

op
in

g 
co

un
tr

ie
s u

sin
g 

a 
2p

+1
 sc

he
du

le
 a

nd
 fe

w
 

de
ve

lo
pi

ng
 c

ou
nt

rie
s a

re
 u

sin
g 

a 
bo

os
te

r d
os

e 
at

 a
ll.

  A
lso

, n
o 

in
du

st
ria

liz
ed

 c
ou

nt
rie

s r
ev

ie
w

ed
 a

re
 c

ur
re

nt
ly

 u
sin

g 
a 

3p
 sc

he
du

le
.  

Li
ke

ly
 lo

ng
 te

rm
 

ef
fe

ct
iv

en
es

s m
us

t b
e 

in
fe

rr
ed

 fr
om

 im
m

un
og

en
ic

ity
 a

nd
 e

ffi
ca

cy
 d

at
a.

  R
ea

so
ns

 fo
r i

nc
re

as
es

 in
 in

ci
de

nc
e 

in
 c

ou
nt

rie
s u

sin
g 

3p
 a

re
 n

ot
 k

no
w

n.
   

Th
er

e 
ar

e 
no

 im
pa

ct
 d

at
a 

on
 u

se
 o

f a
 b

oo
st

er
 d

os
e 

pr
io

r t
o 

11
 m

on
th

s o
f a

ge
.  

Ag
e 

at
 fi

rs
t d

os
e:

 C
lin

ic
al

 a
nd

 c
ar

ria
ge

 d
at

a:
 n

o 
da

ta
 fr

om
 R

CT
s,

 im
m

un
ol

og
ic

al
 d

at
a 

on
ly

: O
nl

y 
PR

P-
T 

an
d 

PR
P-

O
M

P 
in

 c
om

pa
ris

on
s o

f p
ro

po
rt

io
n 

ab
ov

e 
a 

se
t t

hr
es

ho
ld

. F
ew

 d
at

a 
ab

ou
t b

irt
h 

do
se

 a
nd

 c
on

cl
us

io
ns

 a
bo

ut
 b

irt
h 

do
se

 d
iff

er
 d

ep
en

di
ng

 o
n 

co
nt

ro
l g

ro
up

 u
se

d 
(e

.g
. L

ie
be

rm
an

 1
99

553
, 

Hb
O

C)
.O

bs
er

va
tio

na
l S

tu
di

es
 m

ai
nl

y 
re

po
rt

ed
 in

te
nd

ed
 sc

he
du

le
s r

at
he

r t
ha

n 
ac

tu
al

 a
ge

 a
t v

ac
ci

na
tio

n.
 L

im
ite

d 
ra

ng
e 

in
 in

te
nd

ed
 a

ge
 a

t f
irs

t d
os

e 
(6

 w
ee

ks
, 

2 
m

on
th

s o
r 2

-5
 m

on
th

s)
. T

he
 o

ne
 st

ud
y 

w
ith

 in
te

nd
ed

 a
ge

 a
t i

ni
tia

tio
n 

of
 6

 w
ee

ks
 a

nd
 re

la
tiv

el
y 

lo
w

 th
re

e-
do

se
 V

E 
(8

3%
) w

as
 c

ar
rie

d 
ou

t i
n 

a 
po

pu
la

tio
n 

w
ith

 a
 h

ig
h 

pr
ev

al
en

ce
 o

f H
IV

 in
fe

ct
io

n.
 R

eg
ar

di
ng

 im
pa

ct
 st

ud
ie

s, 
th

er
e 

is 
lim

ite
d 

va
ria

bi
lit

y 
in

 fi
rs

t d
os

e 
tim

in
g 

in
 c

ur
re

nt
ly

 u
se

d 
sc

he
du

le
s.

  D
ev

el
op

in
g 

co
un

tr
ie

s r
ec

om
m

en
d 

th
e 

fir
st

 d
os

e 
at

 6
 o

r 8
 w

ee
ks

.  
In

du
st

ria
liz

ed
 c

ou
nt

rie
s r

ec
om

m
en

d 
th

e 
fir

st
 d

os
e 

m
ai

nl
y 

at
 8

 w
ee

ks
 w

ith
 a

 fe
w

 a
t 1

2 
w

ee
ks

.  
Hi

b 
co

nt
in

ue
s t

o 
ca

us
e 

di
se

as
e 

in
 a

ll 
co

un
tr

ie
s r

ev
ie

w
ed

, w
ith

 in
ci

de
nc

e 
hi

gh
es

t i
n 

th
e 

fir
st

 y
ea

r o
f l

ife
.  

Th
is 

su
gg

es
ts

 o
ng

oi
ng

 ri
sk

 in
 y

ou
ng

 in
fa

nt
s.

 N
o 

cl
ea

r 
ev

id
en

ce
 o

f t
he

 su
pe

rio
rit

y 
of

 e
ith

er
 sc

he
du

le
. 

 In
te

rv
al

 b
et

w
ee

n 
do

se
s 

Cl
in

ic
al

 a
nd

 c
ar

ria
ge

 d
at

a 
fr

om
 R

CT
s:

 n
o 

da
ta

. I
m

m
un

ol
og

ic
al

 d
at

a:
 O

nl
y 

pr
op

or
tio

n 
ab

ov
e 

a 
se

t t
hr

es
ho

ld
 d

at
a 

fr
om

 P
RP

-T
 st

ud
ie

s.
 O

ne
 st

ud
y 

(L
en

oi
r 1

98
783

, 
PR

P-
O

M
P)

 sh
ow

ed
 2

m
 in

te
rv

al
 b

et
te

r b
ut

 2
m

 g
ro

up
 v

ac
ci

na
te

d 
la

te
r. 

Li
m

ite
d 

ev
id

en
ce

 fr
om

 o
bs

er
va

tio
na

l s
tu

di
es

. C
om

pa
ris

on
 o

f V
E 

es
tim

at
es

 b
et

w
ee

n 
st

ud
ie

s.
 O

ne
 c

as
e-

co
nt

ro
l s

tu
dy

 c
om

pa
re

d 
in

te
rv

al
s b

et
w

ee
n 

do
se

s i
n 

ca
se

s a
nd

 c
on

tr
ol

s.
 N

o 
ev

id
en

ce
 to

 fa
vo

ur
 a

ny
 p

ar
tic

ul
ar

 in
te

rv
al

 b
as

ed
 o

n 
in

te
nd

ed
 

sc
he

du
le

s.
 T

he
 o

ne
 c

as
e-

co
nt

ro
l w

hi
ch

 p
ro

vi
de

d 
ac

tu
al

 d
os

in
g 

in
te

rv
al

s f
ou

nd
 n

o 
ev

id
en

ce
 o

f a
 d

iff
er

en
t i

n 
th

e 
m

ed
ia

n 
in

te
rv

al
 b

et
w

ee
n 

do
se

s i
n 

ca
se

s 
an

d 
co

nt
ro

ls,
 b

ut
 fo

un
d 

an
 in

cr
ea

se
d 

ris
k 

of
 p

ne
um

on
ia

 w
ith

 a
 lo

ng
er
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SUMMARY'FOR'STRATEGIC'ADVISORY'GROUPS'OF'EXPERTS'(SAGE)'RE:'RTS,S/AS01'MALARIA'VACCINE'

February'2013:'written'by'WHO'secretariat'with'input'from'JTEG'

Introduction:'

The$most$advanced$vaccine$candidate$against$Plasmodium*falciparum,$known$as$RTS,S/AS01,$is$
currently$being$evaluated$in$a$Pivotal$Phase$3$trial.$This$vaccine$is$being$developed$by$GlaxoSmithKline$
(GSK)$in$partnership$with$PATH$Malaria$Vaccine$Initiative$(MVI)$with$funds$from$the$Gates$Foundation$to$
MVI.$There$are$about$20$other$malaria$vaccine$projects$in$clinical$testing;$none$of$the$other$approaches$
have$demonstrated$proof$of$concept$of$efficacy$in$field$settings.$

The$randomised$controlled$doublePblind$Phase$III$efficacy$$trial$started$in$May$2009$and$completed$
enrolment$in$January$2011$of$15,460$children$in$7$countries$in$subPSaharan$Africa.$These$countries$are:$
Burkina$Faso,$Gabon,$Ghana,$Kenya,$Malawi,$Mozambique,$and$the$United$Republic$of$Tanzania.$The$
children$are$in$two$age$groups:$1)$5P17$months$at$first$immunization$without$coPadministration$and$2)$6P
12$weeks$at$first$immunization$in$coPadministration$with$DTwP/HepB/Hib$and$OPV.$Each$child$is$
followed$for$at$least$30$months$following$the$third$dose$of$RTS,S/AS01.$The$three$intramuscular$doses$
are$given$in$1$month$intervals$followed$by$an$18$month$booster$dose$in$one$of$the$3$trial$arms.$The$
control$vaccine$is$rabies$vaccine$for$5P17$months$olds$and$meningococcal$C$conjugate$vaccine$for$6P12$
week$olds.$The$trial$is$occurring$in$the$context$of$insectidicePtreated$bednet$(ITN)$use$by$most$trial$
participants.$The$trial$teams$liaised$with$national$authorities$to$maximise$ITN$use$in$the$trial$settings.$

Phase'3'Results'

The$first$of$the$three$sets$of$results$from$the$Phase$III$trial$were$published$in$October$2011$in$the$New*
England*Journal*of*Medicine*(NEJM)1.$At$that$time$clinical$malaria$efficacy$data$was$reported$on$6,000$
infants/toddlers$5P17$months$old$at$first$immunization$with$RTS,S/AS01.$

There$was$a$Joint$Technical$Expert$Group$(JTEG)$on$Malaria$Vaccines$meeting$on$9P10$October$2012.$At$
this$meeting$GSK$$and$MVI$presented$the$second$set$of$results$from$the$Pivotal$Phase$3$trial$of$
RTS,S/AS01.$These$results$were$then$published$in$a$second$NEJM$article2,$which$reports$data$from$6,537$
infants$aged$6P12$weeks$of$age$randomized$2:1$to$receive$RTS,S/AS01$or$Meningococcal$C$conjugate$
vaccine$(control)$in$coPadministration$with$DTwP/HepB/Hib$and$OPV.$Duration$of$followPup$reported$to$
date$for$both$age$groups$is$12$months$post$dose$3.$$

$ $

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
1$N$Engl$J$Med$2011;$365:1863P1875$.$November$17,$2011.$www.nejm.org/doi/full/10.1056/NEJMoa1102287$
2$N$Engl$J$Med$2012;$367:2284P2295.$December$13,$2012.$www.nejm.org/doi/full/10.1056/NEJMoa1208394$
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Efficacy$&$Immunogenicity:$Summary$Table$of$Per$Protocol$Analyses$for$RTS,S/AS01$Phase$III$Trial.$

$ 6P12$week$age$group$$
(published'Nov'2012)$

5P17$month$age$group$
(published'Oct'2011)$

Efficacy,$first$or$only$episode$of$
clinical$malaria$

31%(97.5%$CI$24P38)$ 56%$(97.5%$CI,$51$to$60)$

Efficacy,$all$episodes$of$malaria$ 33%$(95%$CI$26P39)$ 55%$(95%CI$50P59)$
Efficacy,$severe/$hospitalized$
malaria$

37%$(95%$CI$5P58)$ 47%$(95%$CI$22P64)$

Immunogenicity$(antibody,$elisa$
units$per$ml$to$malaria$antigen).$$

209$(95%CI$197P222)$ 621$(95%$CI,$592$to$652).$
$

$

While$much$of$the$discussion$following$publication$is$likely$to$focus$on$the$apparent$difference$between$
the$efficacy$figures$in$the$2$age$groups,$JTEG$advised$that$the$two$age$groups$are$not$strictly$
comparable.$This$is$because$the$numbers$enrolled$by$site$across$the$11$sites$differs$between$the$2$age$
groups,$as$does$the$number$of$malaria$events.$Malaria$transmission$intensity$varies$greatly$across$the$
sites.$JTEG$advised$that$site$or$transmission$strata$specific$efficacy$analyses$are$necessary$to$interpret$
the$new$results,$and$this$was$communicated$to$GSK/$MVI.$Such$analyses$will$be$available$to$WHO$by$
late$2014.$

A$potentially$important$finding$is$the$threePfold$lower$antibody$concentrations$by$ELISA$to$the$malaria$
antigen$in$the$younger$age$group.$The$apparent$difference$in$efficacy$between$the$two$age$groups$may$
relate$to$some$or$all$of$the$following$factors:$interference$from$coPadministration,$maternally$acquired$
antibodies$to$the$malaria$antigen$in$RTS,S/AS01,$differences$in$the$prior$exposure$of$the$children$to$
malaria,$transmission$intensity$and$seasonality.$A$further$factor$raised$by$the$GSK/MVI$partnership$is$
that$the$children$in$the$5P17$month$age$category$had$almost$all$received$three$prior$doses$of$hepatitis$B$
vaccine,$and$this$may$act$to$prime$for$higher$malaria$antibody$responses$given$that$RTS,S$is$a$fusion$
malariaPhepatitis$B$vaccine.$

Safety$and$reactogenicity:$In$terms$of$reactogenicity,$there$was$a$higher$proportion$of$fever$cases$(31%$
vs$13%)$in$the$7$days$after$vaccination$in$the$5P17$months$age$category,$among$those$receiving$RTS,S$
when$compared$to$controls;$and$an$excess$frequency$of$about$1$in$2000$vaccine$doses$for$febrile$seizure$
was$observed$within$7$days$after$RTS,S$vaccination.$$

No$new$safety$concerns$were$raised$by$the$second$set$of$results$in$infants$aged$6P12$weeks$at$first$dose,$
with$no$excess$of$febrile$seizures$reported$in$this$age$group.$The$full$Phase$III$data$will$be$reviewed$by$
the$Global$Advisory$Committee$on$Vaccine$Safety$(GACVS)$prior$to$the$“For$Decision”$session$in$2015.$

Phase'2'results'
$
The$earlier$Phase$2$studies$were$done$using$a$different$adjuvant$(AS02,$an$oilPinPwater$emulsion$
containing$immunostimulants).$Later$studies$were$done$with$the$AS01$adjuvant$(a$liposomal$
formulation$containing$the$same$immunostimulants,$ie$monophosphoryl$lipid$A$and$QS21)$which$
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appeared$to$give$superior$IgG$and$cellPmediated$immune$responses,$as$well$as$an$indication$of$improved$
efficacy$in$the$human$challenge$model.$AS01$is$the$adjuvant$that$is$being$used$in$the$Phase$3$studies.$$
The$longest$term$efficacy$followPup$from$Phase$2$available$to$date$is$from$a$RTS,S/AS02$study$in$
Mozambique.$Efficacy$from$this$study$was$26%$(95%CI$12$to$37)$for$all$episodes$of$clinical$malaria$over$
43$months$following$administration$of$the$third$dose,$in$children$aged$1P4$years$at$vaccination.$
$
Phase$2$efficacy$data$against$all$episodes$of$clinical$malaria$for$RTS,S/AS01$are$summarized$in$figure$1$
(this$figure$was$produced$by$WHO$secretariat).$These$are$per$protocol$estimates$with$followPup$starting$
2$weeks$from$the$third$dose.$The$first$column$relates$to$an$exploratory$efficacy$analysis$from$a$three$site$
safety$and$immunogenicity$study$conducted$in$Gabon,$Ghana$and$Tanzania.$The$second$and$third$
column$relate$to$pooled$results$from$a$study$conducted$in$Kilifi,$Kenya$and$Korogwe,$Tanzania.$The$
fourth$column$relates$to$extended$followPup$in$the$Kilifi$site$only$for$the$same$trial.$
$

$
$
'

Timing'of'further'Phase'3'results'

In$late$2014,$WHO$expects$to$receive$the$full$perPprotocol$30$month$analyses$from$both$age$groups,$as$
well$as$additional$prePspecified$analyses$requested$by$WHO,$including$data$on$all$episodes$of$malaria$
broken$down$by$time$since$vaccination$and$additional$site$or$transmission$strata$specific$analyses.$
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Likely'timing'of'For'Decision'Joint'Session'of'SAGE'and'Malaria'Policy'Advisory'Committee'(MPAC)'
$
The$new$results$rePemphasise$the$previously$stated$policy$timings:$WHO$policy$recommendations$are$
expected$in$2015$based$on$the$outcome$of$a$joint$SAGE/MPAC$session.$This$session$is$tentatively$
scheduled$for$Q4$2015,$depending$on$the$final$regulatory$submission$timings.$The$recommendations$will$
be$based$on$all$data$available$up$to$2014,$including$the$sitePspecific$efficacy,$duration$of$protection$and$
18Pmonth$booster$dose$data.$GSK/MVI$have$agreed$that$additional$analyses$requested$by$JTEG$will$be$
performed$in$late$2014.$$
$
The$GACVS$safety$review$of$RTS,S/AS01$data$is$tentatively$scheduled$for$June$2015.$
$
Assessment'of'severe'malaria'age'patterns,'in'order'to'inform'discussions'about'immunization'
schedules'
$
IVB$is$working$jointly$with$WHO$Global$Malaria$Programme$to$perform$an$assessment$of$the$available$
data$on$severe$malaria$age$patterns$in$subPSaharan$Africa.$In$work$with$some$analogies$to$the$rotavirus$
schedule$expansion$assessment,$it$is$planned$that$the$age$patterns$for$given$malaria$transmission$
settings,$will$be$combined$with$immunization$coverage$data$to$provide$modeled$estimates$of$the$
percentage$of$severe$malaria$disease$burden$that$would$be$missed$by$different$possible$schedules$
within$the$age$ranges$of$immunization$covered$by$the$pivotal$Phase$3$trial.$The$outcome$of$this$work$
will$be$presented$to$SAGE$as$part$of$the$2015$For$Decision$session.$
$
Summary'of'Ongoing'Phase'II,'Phase'III,'and'ancillary'studies'for'the'RTS,S'programme''

See$separate$2$page$document$$ $
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This report presents a summary of the discussions by the committee members and recommendations 
proposed by the JTEG. 
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LIST OF ABBREVIATIONS 
 

ART: Anti-retroviral therapy 
ASTMH: American Society of Tropical Medicine & Hygiene 
CS: Circumsporozoite 
DOI: Declaration of interest 
DTwP/HepB/Hib: Diptheria, tetanus, whole cell pertussis, hepatitis B, H. influenzae type b 
EMA: European Medicines Agency 
EPI: Expanded programme on immunization 
GSK: GlaxoSmithKline  
MPAC: Malaria Policy Advisory Committeee 
MVI: Malaria Vaccine Initiative 
OPV: Oral polio vaccine 
PATH: Program for Appropriate Technology in Health  
SAE: Serious Adverse Event 
SAGE: Strategic Advisory Group of Experts on Immunization 
VE: Vaccine Efficacy 
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Joint Technical Expert Group (JTEG) Meeting 
October 10, 2012 

Summary of Topics Discussed and Key Points 
 
 
Session 1. Welcome, Meeting Background and Objectives/Introduction from secretariat 
 
This was the fourth meeting of JTEG. Objectives were outlined:  

 Discussion with the Malaria Vaccine Development Partnership to help interpret the new 
data,  

 To consider additional work required by the Secretariat to prepare for upcoming data, 
 To determine if additional analyses should be requested, 
 To receive JTEG input on external messages that will be available around the release of 

new data. 
 
With the new results, WHO policy process remains the same: no policy decisions will be made 
prior to 2015, based on data to become available in late 2014, and on additional analyses to be 
performed  at  WHO’s  request. All results are confidential and should not be discussed outside the 
meeting. Submitted DOIs were deemed not to represent real or perceived conflicts requiring  
exclusion of any members. 
 
Session 2. Presentation of Phase III data  
 
Overview and Clarifications 
 
Phase III study results from two analyses were shared:  

 efficacy against clinical and severe malaria, and SAEs in 6,537 infants in the 6-12 week 
age group with one year of follow up, and  

 immunogenicity for anti-CS, unsolicited AEs and rash, and solicited reactogenicity in 
2200 (200 at each site) in the 6-12 week age group.   

 
Neither numbers of children enrolled nor numbers of malaria cases occurring were distributed 
evenly across sites. For example, two sites taken together were responsible for over 50% of total 
malaria cases from the 11 sites in the older age group (5-17 months of age).  
 
It was clarified that all analyses are stratified by site, in the Cox regression analyses. A test for 
heterogeneity of efficacy by site was not performed.  The protocol was written such that site-
specific effects would be examined only at the end of the study. The Partnership stated that this 
reasoning was based on an assumption that there would be insufficient cases for earlier site-
specific analyses, although the actual numbers of cases to date have been higher than the pre-trial 
assumptions about incidence rates. It was clarified that in the graphs of cumulative malaria 
incidence, the drop in the denominator at 12 months was due to some participants having their 
one-year follow-up at slightly less than 12 months at the time of this analysis. 
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Changes in VE with time since vaccination have not been analysed for all episodes of malaria 
but may be incorporated into analyses in 2014.  For severe malaria, 65 of the 104 cases included 
were analyzed in the February 2012 presentation of results. 
 
Key Discussion Points 
 
Potential explanations for the results were discussed, as were strategies for aiding in their 
interpretation.  It was posited that subdividing the 5-17 month age group help clarify the 
differences seen between the 6-12 week and 5-17 month groups.  There was much discussion 
about the possibility of heterogeneity of efficacy by site, and what bearing the lack of analysis 
examining such heterogeneity may have on interpreting the current data. JTEG indicated having 
site or transmission strata-specific VE estimates was very important, as the results from one or 
two high transmission sites could greatly affect the pooled estimate of effect. GSK/MVI 
Partnership stated that for any additional analyses or altered timing, the protocol must be 
amended, and this must be reviewed by many ethical and scientific review committees. An 
amendment that will include VE by site (for 18 months follow up) has been submitted and, if 
approved, will allow for these analyses to be done by 2013[Post-meeting note March 2013: 
this amendment has passed. Thus all analyses dependent on the amendment will occur in 
2013]. It was clarified that even this amendment will not explore VE by site over 12 months. VE 
will be provided by site only over the full 18 month period, not including any breakdown by time 
period. The VE breakdown by time period will only be available in late 2014 [Post-meeting 
note March 2013: the 2013 analyses will include VE by site and broken down by time 
period, as GSK/MVI included these requests	  in	  line	  with	  JTEG’s	  feedback]. 
 
The substantial difference in the pooled VE estimate between the older and younger age groups 
was noted, and it was suggested that one possible partial explanation could be that if VE wanes 
with time since vaccination, then the period of highest VE would coincide with lowest incidence 
of malaria due to the reduced malaria risk in young infants related to maternally acquired 
antibodies.  Another difference between age groups discussed was that the older age group was 
enrolled more quickly while infants were enrolled over a longer period. Thus seasonality of 
malaria  could impact VE in the 2 age groups differently. Furthermore, different sites contributed 
different proportions of cases for the two age groups. Indeed two sites did not contribute any 
children to the previously published analysis in 5-17 month olds. 
 
It was observed that the Kaplan-Meier curves appear different in Phase III compared to Phase II 
data; one possible reason was speculated to be the different transmission levels.  Transmission in 
some sites in the Phase III trial is much higher than in any Phase II studies. 
 
In the Phase III trial, seasonality of malaria was not taken into account in the analyses to date.  
Most sites show some peaks in malaria but are considered perennial, with the exception of 
Nanoro in Burkina Faso where malaria is both highly seasonal and there is high transmission. It 
was proposed that analyses of the effect of seasonality on vaccine efficacy be included in future 
analyses.   Broader issues were also raised, such as whether RTS,S should be delivered in the 
routine EPI schedule or potentially outside this schedule.   
 

Page 337



 

5 
 

Discussion of Phase III data including available data on alternative schedules, including 4 
doses. 
 
Overview and Clarifications 
 
Key differences between the 5-17 month age group and 6-12 week age group were highlighted 
including: 

 Approximately three-fold higher anti-CS IgG responses to vaccination in the older age 
group 

 Co-administration with DTwP/HepB/Hib and OPV in the younger age group 
 Higher proportion with presence of maternally acquired antibodies to the CS sporozoite 

antigen in the younger age group (as measured by pre-vaccination anti-CS IgG) 
 Greater naturally acquired immunity, and higher previous exposure to malaria in the 

older age group 
 Prior Hepatitis B priming at the time of RTS,S/AS01 vaccination in the older age group 

(as part of prior pentavalent immunization) 
 
There has not been an examination of an association between immunological response and birth 
weight or other anthropometric indicators, but this can be done at the end of the study as the data 
are being collected.  There are few data looking at the correlation between anti-HepB and anti-
CS.  There is some evidence from phase II trials that co-administration with DTwP/Hep B/Hib 
and OPV may adversely affect immunogenicity.  The potential role of HepB as a prime for the 
anti-CS response was also discussed.  A JTEG member pointed out that kinetics of decline of 
antibody responses could differ by age even when peak responses do not differ. Decline can be 
more rapid in infants compared to older children with some other vaccines. 
 
Key Discussion Points 
 
The distribution of children and cases is different between the 2 age groups and thus the pooled 
VE results for each of the 2 age groups are not strictly comparable. Site specific weighting in the 
analyses presented to date is imposed by the Cox regression model.   
 
An important question still being explored is the relationship between anti-CS titers and vaccine 
efficacy.  No established correlate of protection currently exists for RTS,S/AS01, but a sense of 
the correlation (or lack of correlation) between titer and risk of disease would be helpful from the 
Phase III data.  Challenge studies and Phase II field trials have found consistent statistically 
significant associations between total IgG titers and vaccine efficacy against infection but not 
consistently for morbidity. 
 
With this vaccine, it appears that the most useful immunological measure for associating with 
efficacy may not be peak titer, but IgG titers at the time of infection.  Antibody levels at the time 
of infection could vary by age group.  Because of the short time interval before the sporozoite 
reaches the liver, there is insufficient time to mount an anamnestic immune response.  The Olutu 
et al. study in Kilifi was raised exploring the relationship between CS antibody titers and 
protection to assess whether it was a linear or a stepwise function/threshold effect.  In that 
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particular setting, it appeared to be a step-wise function.  However, these results have not been 
confirmed in other settings.   
 
The possible contribution of immune interference from EPI vaccines was discussed.  A JTEG 
member stated that, even in 2-week staggered schedules (done with AS02 studies), interference 
can occur.  Adjuvant use in different vaccines given could also have an effect, but since all co-
administered parenteral vaccines given were alum-based, there are unlikely to be concerns about 
non-specific effects that would apply differently in the studies under discussion. There is 
evidence that RTS,S does not affect measles titers, but no evidence was available at the meeting 
on the effect of the measles vaccine on RTS,S response.  A JTEG member indicated that 
interference between RTS,S and measles is unlikely, due to the contrast between live and subunit 
vaccine kinetics for induction of immunogenicity. 
 
Further analyses of association between immunogenicity and pre-existing maternal antibodies 
could be informative.   
 
The issue of timing between vaccination and infection was raised as an additional complexity 
that has not been fully looked at.  The time interval between completion of the vaccination 
schedule and seasonal transmission is relevant if efficacy wanes. The relationship between 
vaccination and seasonality is likely different by age group given the rapid enrollment of the 5-
17 month age group and the longer enrollment of 6-12 week age group.  
 
There was a discussion about RTS,S kinetics of immunogenicity, suggesting that the vaccine 
does not appear to induce high, long-lived plateaus of immunogenicity, with boosters perhaps 
likely to provide multiple primary vaccination kinetics. The reasons for this are unclear, although 
it was raised that with RTS,S the malaria response may be subdominant to the Hepatitis B 
response (note that a plateau of anti-Hep B IgG is obtained with RTS,S vaccination). 
 
The Partnership was asked whether there were plans to test RTS,S in adults.  For the moment the 
Partnership is prioritizing infants. The site-specific analyses should give a sense of what the 
potential role could be in a range of settings.  Thus, the data to become available in late 2014 will 
only allow assessment of direct benefits against morbidity, but there may be advantages to 
generation of data in broader age ranges, so that whether or not there may be a role for 
RTS,S/AS01 as a contribution to elimination in some settings can be assessed after 2015.  
 
Availability of next data packages  
 
Overview and Clarifications 
 
Assuming the current protocol amendment is approved, 18 month post dose 3 results are 
expected in 2013 and will include efficacy pooled and by site over 18 months.  The statistical 
analysis plan is under development and will be sent to JTEG for input in the beginning of 2013.   
The  last  child’s  last  visit  will  occur  in  December  2013  (all  children  are  followed  for at least 12 
months post booster).  The final analyses in late 2014 will include WHO pre-specified requests, 
i.e. additional analyses that WHO indicated would be necessary for a policy decision in 2015.  A 
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single-blind extension has been arranged to follow up all children to 49 and 41 months post dose 
1 in the 5-17 month age category and 6-12 week age category, respectively.   
 
Key Discussion Points 
 
There was intense discussion about the process for requiring an amendment, timelines and 
regulatory limitations to doing unplanned analyses.  It was clear that additional clarification on 
all of these issues would be of use.    
 
JTEG has previously emphasized the need for longer follow up.  However, if a decline in vaccine 
efficacy is apparent in one year of follow up and there is evidence of low vaccine efficacy after a 
year or two, the pressure to follow participants longer is reduced.  
 
Update on regulatory status & Phase 4 plans 
 
Overview and Clarifications 
 
Prior to the availability of these new data to the Partnership, much scenario planning and 
decision tree analysis had already been done by GSK/MVI in anticipation of the results.  Both 
co-primary endpoints were met, but many questions remain as to what the optimal indication and 
the schedule (EPI co-administration with DTP1-3 or alternative) would be, which are important 
considerations for filing.  The timing of regulatory submissions are under assessment.  Plans for 
Phase IV studies are also under revision, as they will depend on the results of the Phase III trial 
and the indication of the vaccine.   
 
There was clarification about the impact modeling, which is based on the Swiss Tropical and 
Public Health Institute model and has been reviewed by a joint QUIVER/JTEG group.  A JTEG 
member expressed caution in some of the assumptions used by the mathematical models [Post-
meeting note: a second WHO meeting to assess the status of public health impact and cost-
effectiveness models for malaria vaccines is being held in May 2013].  
 
Key Discussion Points 
 
There was much discussion about the pros and cons of doing additional analyses not yet 
specified in the data analysis plan.  Conducting a study in the context of submission to a stringent 
regulatory authority was noted to add a layer of complexity that makes data exploration more 
difficult.  There are opportunities for scientific consultations with European Medicines Agency 
(EMA), but the Partnership has concerns that actions taken without a careful approval process 
could invalidate the file when submitted to a regulatory agency.  Because of the time it takes to 
go through the approval process, quick answers cannot be easily obtained despite the potential 
usefulness of additional analyses with interpretation of the latest results.  Although there do not 
appear to be ethical issues with the requested clarifying analyses (e.g. site-specific data), recently 
an ethical committee raised questions to even the 18 month analysis in the amendment, so it is 
not a given that such unplanned analyses would be approved [Post-meeting note March 2013: all 
ethical committees and national regulatory authorities did approve the amendment].  This is the 
only pivotal Phase III trial, and it is important not to call into question its integrity.  At the same 
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time, waiting a year for the ability to do new analyses is a highly inefficient way to explore the 
important scientific questions raised by these results.  It would be an ethical problem, it was 
argued, to have a vaccine that could save lives but was withheld because analyses were not done 
in a timely fashion that could have been. Furthermore some analyses could be done now, which 
could lead to generation of additional data that could accelerate timelines.  
 
There were also discussions of the potential impact on sites if site-specific vaccine efficacies 
were known.  Theoretically, this knowledge could impact how investigators at a site follow up 
their patients.  Many meeting participants did not think this would be a problem, but did 
acknowledge the theoretical possibility. 
 
The Partnership agreed to consider if there could be a different course of action that would 
satisfy JTEG, regulatory agencies, involved scientific and ethical review committees, and the 
Partnership to conduct analyses that would allow for better understanding of the latest results.  It 
was noted that the Partnership’s  decision  to  defer the regulatory submission, will also delay 
policy recommendation timelines by 6 months. 
 
Given the many questions that are raised by the latest results, it was suggested that publishing 
these results without further context and explanation could be misleading and confusing to the 
scientific community.  GSK considers it is very important to publish data when they are available 
so no one accuses them of with-holding data, particularly data that are different than what was 
hoped for.   
 
In summary, there was strong support for looking at ways to improve flexibility for additional 
analyses that may help explain results or suggest further analyses or studies that are needed.  
Delay of these additional analyses could postpone timelines and access to the vaccine, depending 
on the results not yet to hand.  It was appreciated that regulatory considerations are paramount. 
There was frustration that the publication speculates on questions that could be answered by 
analyses that could be performed on available data. 
 
Review of status of other Phase III and ancillary studies 
 

Malaria Transmission Intensity Study 
 
Overview and Clarifications 
 
Annual cross-sectional surveys will collect blood from 800 randomly selected children and 
adults for four years at eight sites.  The results after one annual survey were presented.  The peak 
prevalence of P. falciparum infection varied from over 60% to less than 5% across the range of 
sites, with different age patterns for prevalence of infection in the different sites.  Bednet 
coverage also varied by site and impacted the odds of parasitemia differently by site.  The results 
confirm the large heterogeneity in transmission intensity by site. 
 
Key Discussion Points 
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The transmission intensity study is a useful contribution that should facilitate extrapolation from 
the Phase III trial to non-trial settings in terms of transmission intensity. Such extrapolation may 
be necessary at the policy stage if VE varies with transmission intensity. 
 
 Lot-to-lot consistency study 
 
Overview and Clarifications 
 
The first primary objective was to establish consistency of immunogenicity between three 
consecutive commercial scale lots of RTS,S/AS01, and the second primary objective was to 
establish non-inferiority of commercial scale lots to the pilot scale lot.  Both were demonstrated. 
 
Key Discussion Points 
 
It was pointed out that the antibody titers seen in this study were lower than seen in other studies 
of the same age group.  The study population was 5-17 month old Nigerian children thought to 
be living in an area of fairly high malaria transmission (although no data on the transmission 
intensity was presented).  There may be several reasons that immunogenicity will vary by site or 
even within a site.  These sites were chosen in Nigeria to support a filing that would include 
Nigerian data, which is required for licensure in that country.   
 
 Hepatitis B indication, co-administration with Rotavirus and S. pneumoniae 
 
Overview and Clarifications 
 
This study, the goal of which is to establish the non-inferiority of the Hepatitis B response, is 
fully enrolled and in progress.  Secondary objectives include establishing non-inferiority of 
immunogenicity in co-administration with pneumococcal and rotavirus vaccines.  The results 
should be available in 2013.   
 
 Study in HIV-positive children 
 
Overview and Clarifications 
 
The primary goal of this study is safety for 14 months post dose 1.  Two sites in Kenya are 
participating with a total of 200 study participants, and results should be available in 2013.  
Children are diagnosed before entering the study, and thus are on ART treatment.  There is a 
subset of children in the Phase III trial who are now known to be HIV positive but were not 
diagnosed at the time of vaccination and were not on treatment.  A case-control study will be 
done to look at safety and immunogenicity in this group of 125 children.     
 
 Immunology study 
 
Overview and Clarifications 
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This study will follow the model of the HIV RV144 prime boost vaccine trial in Thailand to 
better understand vaccine-induced protection against malaria and identify a correlate of 
protection.  Three working groups are involved in drafting a proposal for the study, which will be 
thoroughly reviewed by a number of experts.  The study is framed in the larger systems biology 
context.  Because samples are taken at a fixed time, they are not obtained at the time when 
infection occurs.   
 
Key Discussion Points 
 
It was noted that having serology at the time of infection would be helpful given the assumption 
that the immunological response changes over time since vaccination.  Such samples will not be 
available, and analyses will be done using fixed timepoints for the sampling. 
 
 Genotyping study 
 
Overview and Clarifications 
 
The aim of the study is to better understand the mechanism of action of RTS,S/AS01 and to 
evaluate whether the vaccine puts selective pressure on parasites resulting in variants that may be 
resistant to the vaccine or lead to a change in the number of parasite types.  The study, to be 
performed in collaboration with the Harvard School of Public Health, will occur post-unblinding 
of the pivotal Phase III trial.   
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JTEG Recommendations to WHO 
JTEG indicated that the new data that have become available in Q4 2012 do not change the 
previously communicated policy timings. WHO policy recommendations can be expected in 
2015, depending on the data available in 2014 and on the timing of regulatory submission. 
RTS,S/AS01 will be evaluated as an addition to, not a replacement for, existing malaria 
prevention, diagnostic and treatment measures. There is a range of policy decisions possible 
in the 2015 timeframe, depending on the 2014 results.  
JTEG highlights the following to be considered as part of the additional analyses for late 
2014. These will also be revisited in review of the analysis plan for the 2013 analyses [Post-
meeting note March 2013: some recommendations listed here were taken into account by 
GSK/MVI when the list of analyses to be conducted in 2013 was finalized] . 

 Site-specific and transmission strata specific efficacy analyses  
 Rates of disease in the vaccine vs control group broken down by time since 

vaccination 
 Explorations of correlation between immunogenicity and efficacy 
 Exploration of the interaction between seasonality and vaccine efficacy 
 Correlation between pre-existing maternally acquired antibody to CS and 

immunogenicity  
 Correlation between anti-CS and anti-Hepatitis B antibody titres 

Given the results to date, contingency plans for alternative schedules should be included, 
minimizing the number of additional routine immunization visits whilst maximizing 
expected efficacy. However it is unlikely that policy recommendations for use can be made 
on alternative schedules without clinical trial data on those schedules. 
JTEG recommends the Secretariat present to MPAC and SAGE: 

 Available data (as soon as embargo period is over) 
 Summary of issues JTEG has identified 
 Pipeline of additional work that is ongoing or planned 

JTEG  supports  WHO’s  effort  on  communication  about  these  results. JTEG could be included 
in such communication efforts by provision of slides. 
JTEG supports in concept a systematic review of the age pattern of severe malaria in sub-
Saharan Africa if possible to do, noting that age-spectrum of hospitalizations can change at 
the same location as transmission changes, and this must be taken into account. This work 
may support considerations of alternate schedules during the 2014-2015 policy discussions. 
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Background
The candidate malaria vaccine RTS,S/AS01 reduced episodes of both clinical and 
severe malaria in children 5 to 17 months of age by approximately 50% in an ongoing 
phase 3 trial. We studied infants 6 to 12 weeks of age recruited for the same trial.

Methods
We administered RTS,S/AS01 or a comparator vaccine to 6537 infants who were  
6 to 12 weeks of age at the time of the first vaccination in conjunction with Ex-
panded Program on Immunization (EPI) vaccines in a three-dose monthly schedule. 
Vaccine efficacy against the first or only episode of clinical malaria during the  
12 months after vaccination, a coprimary end point, was analyzed with the use of 
Cox regression. Vaccine efficacy against all malaria episodes, vaccine efficacy 
against severe malaria, safety, and immunogenicity were also assessed.

Results
The incidence of the first or only episode of clinical malaria in the intention-to-treat 
population during the 14 months after the first dose of vaccine was 0.31 per person-
year in the RTS,S/AS01 group and 0.40 per person-year in the control group, for a 
vaccine efficacy of 30.1% (95% confidence interval [CI], 23.6 to 36.1). Vaccine effi-
cacy in the per-protocol population was 31.3% (97.5% CI, 23.6 to 38.3). Vaccine ef-
ficacy against severe malaria was 26.0% (95% CI, −7.4 to 48.6) in the intention-to-
treat population and 36.6% (95% CI, 4.6 to 57.7) in the per-protocol population. 
Serious adverse events occurred with a similar frequency in the two study groups. 
One month after administration of the third dose of RTS,S/AS01, 99.7% of children 
were positive for anti-circumsporozoite antibodies, with a geometric mean titer of 
209 EU per milliliter (95% CI, 197 to 222).

Conclusions
The RTS,S/AS01 vaccine coadministered with EPI vaccines provided modest pro-
tection against both clinical and severe malaria in young infants. (Funded by 
 Glaxo SmithKline Biologicals and the PATH Malaria Vaccine Initiative; RTS,S  
ClinicalTrials.gov number, NCT00866619.)
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Considerable gains have been 
achieved in malaria control during the past 
decade.1,2 Nonetheless, malaria remains a 

major public health concern. In 2010, an estimat-
ed 216 million cases of malaria and 655,000 
malaria-related deaths occurred, with the vast 
majority of deaths occurring in African children.1

The RTS,S/AS01 candidate malaria vaccine tar-
gets the pre-erythrocytic stage of the Plasmodium 
falciparum parasite. It was developed to reduce 
clinical and severe malaria in African children. 
Ideally, it would be administered through the 
well-established Expanded Program on Immuni-
zation (EPI).

In 2011, we reported the results for the first 
coprimary end point from an ongoing phase 3 
trial, which showed that during 12 months of 
follow-up, RTS,S/AS01 had an efficacy against 
clinical and severe malaria of 55.8% (97.5% con-
fidence interval [CI], 50.6 to 60.4) and 47.3% (95% 
CI, 22.4 to 64.2), respectively, among children 5 to 
17 months of age at enrollment (per-protocol 
analysis).3 Vaccine efficacy against severe malaria 
among children 6 to 12 weeks of age and those 
5 to 17 months of age combined was 34.8% 
(95% CI, 16.2 to 49.2) during an average of 11 
months of follow-up (range, 0 to 22). We now 
report on the second coprimary end point from 
the same trial: efficacy against clinical malaria 
during 12 months of follow-up among infants 
6 to 12 weeks of age at enrollment, when RTS,S/
AS01 was coadministered with EPI vaccines.

Me thods

STUDY DESIGN
Details of the study methods have been described 
previously3-7 and are provided in the Supplemen-
tary Appendix and the study protocol, both of 
which are available with the full text of this ar-
ticle at NEJM.org. This phase 3, randomized, 
controlled, double-blind trial is being conducted 
at 11 centers in 7 African countries with a range 
of malaria-transmission intensity (Fig. S1 in the 
Supplementary Appendix). The trial is designed 
to evaluate vaccine efficacy, safety, and immuno-
genicity for 32 months after the first dose of 
study vaccine in children 6 to 12 weeks of age or 
5 to 17 months of age at enrollment. The trial 
includes three study groups in each age category: 
infants who received three doses of RTS,S/AS01 

administered at 1-month intervals and a booster 
dose 18 months after the third dose, infants who 
received three doses of RTS,S/AS01 at 1-month in-
tervals without a booster dose, and a control group 
of infants who received a non-malaria compara-
tor vaccine. The analysis described in this report 
combines the first two groups (referred to as the 
RTS,S/AS01 group) and compares this group with 
the control group6 14 months after the first dose 
of vaccine administered in children 6 to 12 weeks 
of age (Fig. S2 in the Supplementary Appendix). 
The trial protocol was approved by all relevant 
ethics review boards and national regulatory au-
thorities (Tables S1A and S1B in the Supplemen-
tary Appendix). Written informed consent was 
obtained from the children’s parents or guard-
ians. The study was undertaken in accordance 
with Good Clinical Practice guidelines.8

STUDY OVERSIGHT
The trial was sponsored by GlaxoSmithKline Bio-
logicals (GSK), the vaccine developer and manu-
facturer, and funded by both GSK and the Pro-
gram for Appropriate Technology in Health (PATH) 
Malaria Vaccine Initiative, which received a grant 
from the Bill and Melinda Gates Foundation. 
All study centers received study grants from the 
Malaria Vaccine Initiative, which also provided 
funding for authors’ travel and accommodations 
related to this trial. All the authors reviewed all 
manuscript drafts, approved the final version of 
the manuscript, and made the decision to submit 
it for publication. No GSK authors were involved in 
the collection or analysis of the data; the analysis 
was performed by an independent statistician. The 
authors had full access to the results. The authors 
remain unaware of study-group assignments in 
this ongoing trial and do not have access to the 
raw data at this point. Details of the contributions 
of all the authors to the study are available in the 
Supplementary Appendix. The Clinical Trials Part-
nership Committee and Writing Group vouch for 
the completeness and accuracy of the data pre-
sented and for the fidelity of this report to the 
study protocol.

RANDOMIZATION AND VACCINATION
From December 2009 through January 2011, a to-
tal of 6537 infants 6 to 12 weeks of age were ran-
domly assigned to one of the three study groups 
in a 1:1:1 ratio. Three doses of the RTS,S/AS01 or 
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the comparator vaccine, meningococcal sero-
group C conjugate vaccine (Menjugate, Novartis), 
were coadministered with EPI vaccines according 
to the World Health Organization EPI schedule.9 
EPI vaccines comprised a diphtheria–tetanus–
whole-cell pertussis–hepatitis B–Hemo phil us in-
fluenzae type b pentavalent vaccine (Tritanrix HepB 
Hib, GSK) and an oral poliovirus vaccine con-
taining serotypes 1, 2, and 3 (Polio Sabin, GSK). 
The study and pentavalent vaccines were admin-
istered intramuscularly at different protocol-speci-
fied injection sites.

SURVEILLANCE FOR CLINICAL AND SEVERE MALARIA
Passive surveillance for malaria began at the time 
of the first vaccination. Parents or guardians of 
the study participants were encouraged to seek 
care at a health facility if the child had any signs 
of illness, and transportation was facilitated. All 
participants who presented to a study facility 
with reported or documented fever during the 
previous 24 hours were evaluated for malaria.

The primary efficacy end point for this analy-
sis was the incidence of clinical malaria, defined 
as an illness in a child who was brought to a study 
facility with an axillary temperature of 37.5°C or 
higher and P. falciparum asexual para sitemia at a 
density of more than 5000 parasites per cubic 
millimeter or a case of malaria meeting the pri-
mary case definition of severe malaria (Table S2 
in the Supplementary Appendix). Different para-
site thresholds were used for secondary case 
definitions (Table 1). Participants who were hos-
pitalized were evaluated for severe malaria on 
the basis of a protocol-defined algorithm (Table 
S3 in the Supplementary Appendix).4,10

SAFETY SURVEILLANCE
Data regarding serious adverse events were re-
corded by means of passive surveillance begin-
ning after the first dose of vaccine. Verbal autop-
sies were conducted for deaths that occurred 
outside study facilities.11 Information was col-
lected on all unsolicited reports of adverse events 
that occurred within 30 days after vaccination 
and on reactogenicity (pain, swelling, redness at 
the injection site, drowsiness, fever, irritability or 
fussiness, or loss of appetite) within 7 days after 
vaccination among the first 200 participants en-
rolled at each center. Symptom intensity was as-
sessed with the use of standardized methods 
(Table S4 in the Supplementary Appendix). Infor-

mation on related adverse events within 30 days 
after vaccination was collected for all partici-
pants. Study clinicians used clinical judgment to 
decide whether an adverse event was likely to be 
related to the vaccine. In an analysis of previous 
RTS,S studies, rash was observed more frequently 
in children vaccinated with RTS,S than in con-
trols.12 Rashes and mucocutaneous diseases oc-
curring within 30 days after vaccination and sei-
zures occurring within 7 days after vaccination 
were reported according to Brighton Collabora-
tion guidelines13,14 (see the Methods section in 
the Supplementary Appendix).

IMMUNOGENICITY
Anti-circumsporozoite antibodies were measured 
by means of enzyme-linked immunosorbent 
 assay15 in the first 200 infants enrolled at each 
study center at screening and 1 month after dose-3. 
An antibody titer of 0.5 EU per millimeter or 
greater was considered to be positive.

LABORATORY AND RADIOLOGIC PROCEDURES
Laboratory and radiologic procedures have been 
reported previously5 and are described in the 
Supplementary Appendix.

STATISTICAL ANALYSIS
The statistical methods have been described in 
detail previously.3,7 We used Cox regression mod-
els (1 minus hazard ratio) to evaluate vaccine ef-
ficacy against the first or only episode of clinical 
malaria, using the study center as a stratification 
factor that allowed for differential baseline haz-
ards. For the coprimary end point, vaccine effi-
cacy against clinical malaria during 12 months 
of follow-up in the two age categories, 97.5% 
confidence intervals were used, ensuring an 
overall two-sided alpha level of 5%. The propor-
tionality of hazards was evaluated by means of 
Schoenfeld residuals and models, including time-
varying covariates. Secondary analyses, which 
included evaluations based on other case defini-
tions and an analysis including multiple episodes 
of clinical malaria, were performed with the use 
of negative binomial regression. Vaccine efficacy 
against severe malaria was defined as 1 minus 
the risk ratio and is presented with 95% confi-
dence intervals and Fisher’s exact P values.

Primary analyses of vaccine efficacy were 
based on the per-protocol population, which in-
cluded all participants who received three doses 
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of a study vaccine coadministered with EPI vac-
cines and who were included in efficacy surveil-
lance, starting 14 days after the third dose of a 
study vaccine. The modified intention-to-treat 
population included all participants who received 
at least one dose of a study vaccine. In the ad-
justed analyses, vaccine efficacy was adjusted 
for study center and distance to the nearest out-
patient facility (≤5 km vs. >5 km). Data were 
censored 14 months after the first dose of vac-
cine, or at the date of emigration, withdrawal of 
consent, or death.

Serious adverse events were coded from clini-
cian-assigned diagnoses according to the pre-
ferred terms of the Medical Dictionary for Regulatory 
Activities16 and were based on available clinical 
and laboratory evidence.

The primary analysis of immunogenicity was 
based on the per-protocol population. Anti-cir-
cumsporozoite antibody titers were plotted and 
evaluated after the third dose of a study vaccine 
on the basis of seropositivity levels and geomet-
ric mean titers.

R esult s

STUDY POPULATION
In total, 6537 infants 6 to 12 weeks of age were 
enrolled; 6003 (91.8%) were included in the per-
protocol analysis (Fig. 1, and Fig. S3 in the Sup-
plementary Appendix). Baseline demographic 
characteristics were similar in the two study 
groups (Table S5 in the Supplementary Appen-
dix). The numbers of participants and malaria 
episodes according to study center are shown in 
Table S6 in the Supplementary Appendix. As ex-
pected, the majority of malaria episodes were 
reported by centers in areas with the highest 
transmission; 43.5% of all clinical malaria epi-
sodes were reported by two high-transmission 
sites in western Kenya. These two sites, combined 
with the site in Nanoro, Burkina Faso (where 
transmission is high but seasonal), accounted for 
72.6% of clinical malaria episodes in this analy-
sis. The rate of use of insecticide-treated nets was 
85.8% overall and was similar in the two study 
groups. Indoor residual spraying was conducted 
as a public health intervention at four study cen-
ters; at those centers, spraying coverage was low 
(Table S7 in the Supplementary Appendix).

VACCINE EFFICACY AGAINST CLINICAL AND SEVERE 
MALARIA

In the per-protocol population, the incidence of a 
first or only episode of clinical malaria meeting 
the primary case definition during 12 months of 
follow-up was 0.37 per person-year in the RTS,S/
AS01 group and 0.48 per person-year in the con-
trol group, for a vaccine efficacy of 31.3% (97.5% 
CI, 23.6 to 38.3). Kaplan–Meier curves are shown 
in Figures 2A and 2B. Vaccine efficacy was not 
constant over time (P<0.001 by Schoenfeld re-
siduals), with efficacy higher at the beginning 
than at the end of the follow-up period (Table S8 
in the Supplementary Appendix). Vaccine effica-
cy against all clinical malaria episodes was 32.9% 
(95% CI, 26.3 to 38.8). Estimates of efficacy 
against clinical malaria were consistent across 
all case definitions and in both adjusted and 
intention-to-treat analyses (Table 1).

At least one episode of severe malaria occurred 
in 58 of 3995 infants (1.5%) in the RTS,S/AS01 
group and in 46 of 2008 infants (2.3%) in the 
control group, for a vaccine efficacy of 36.6% 
(95% CI, 4.6 to 57.7) in the per-protocol popula-
tion. In the intention-to-treat population, at least 
one episode of severe malaria occurred in 77 of 
4358 infants (1.8%) in the RTS,S/AS01 group and 
in 52 of 2179 infants (2.4%) in the control 
group, for a vaccine efficacy of 26.0% (95% CI, 
−7.4 to 48.6) (Table 1, and Tables S15 and S16 in 
the Supplementary Appendix).

SAFETY
Serious Adverse Events
Serious adverse events were reported in 17.9% (95% 
CI, 16.8 to 19.1) of recipients of the RTS,S/AS01 
vaccine and in 19.2% (95% CI, 17.6 to 20.9) of 
recipients of the meningococcal vaccine (Table 2, 
and Table S9 in the Supplementary Appendix). A 
total of 94 infants died: 66 of 4358 infants (1.5%; 
95% CI, 1.2 to 1.9) in the RTS,S/AS01 group and 
28 of 2179 infants (1.3%; 95% CI, 0.9 to 1.9) in the 
control group. Causes of death were similar in 
the two groups; none of the deaths were thought 
to be related to vaccination (Table S10 in the Sup-
plementary Appendix). Serious adverse events that 
were considered to be related to a study vaccine 
occurred in 7 infants: 4 of the 4358 infants in the 
RTS,S/AS01 group and 3 of the 2179 infants in 
the control group; 4 events (2 in each group) 
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6537 Underwent randomization and
received study vaccine

545 Were not eligible
364 Did not meet criteria

2 Died
84 Withdrew consent
65 Moved or were lost to follow-up
30 Had other reasons

4358 Received dose 1 of RTS,S/AS01
(ITT population)

2179 Received dose 1 of control
vaccine (ITT population)

213 Did not complete
vaccination

27 Died or withdrew
for medical
reasons

47 Had consent with-
drawn or parent or
guardian declined 
to participate

84 Moved or were 
lost to follow-up

55 Had other reasons

503 Did not
complete
visit 16

37 Died
16 Had consent

withdrawn
450 Moved or

were lost to
follow-up

260 Did not
complete
visit 16

21 Died
4 Had consent

withdrawn
235 Moved or

were lost to
follow-up

150 Were not included 
in the per-protocol
analysis
7 Did not meet 

inclusion criteria
113 Were out of

interval for dose
regimen

16 Were lost to 
follow-up after
dose 3

14 Had other
reasons

82 Were not included 
in the per-protocol
analysis

5 Did not meet 
inclusion criteria

64 Were out of
interval for dose
regimen

3 Were lost to 
follow-up after
dose 3

10 Had other
reasons

89 Did not complete
vaccination

9 Died or withdrew 
for medical
reasons

20 Had consent with-
drawn or parent or
guardian declined 
to participate

38 Moved or were 
lost to follow-up

22 Had other reasons

4235 Received dose 2 2134 Received dose 2

4145 Received dose 3 2090 Received dose 3

3642 Attended visit 16
(12 mo after dose 3)

1830 Attended visit 16
(12 mo after dose 3)

3995 Were included in the
per-protocol population

2008 Were included in the
per-protocol population

7082 Infants were assessed for eligibility

Figure 1. Enrollment of Infants 6 to 12 Weeks of Age.

ITT denotes intention to treat.
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were episodes of fever for which infants were hos-
pitalized for investigation. One infant (in the con-
trol group) had anaphylaxis, one infant (in the 
RTS,S/AS01 group) had a suspected injection-site 
infection related to the pentavalent vaccine, and 
one infant (in the RTS,S/AS01 group) had repeat-
ed febrile seizures associated with a respiratory 
infection. The frequency of seizures within 7 days 
after vaccination, reported previously, was simi-
lar in the two study groups.3

Meningitis of any cause was reported as a 
serious adverse event in 11 infants: 9 of the 4358 
infants in the RTS,S/AS01 group and 2 of the 
2179 infants in the control group (relative risk in 
the RTS,S/AS01 group, 2.3; 95% CI, 0.5 to 10.4). 
A pathogen was identified for 7 of the events 
(salmonella in 3 episodes of meningitis and 
pneumococcus in 4 episodes). The 4 remaining 
events, with no pathogen identified, were re-
ported by a single study center (3 episodes of 
meningitis in the RTS,S/AS01 group and 1 epi-
sode in the control group). Of the 11 episodes of 
meningitis, 2 were new (1 due to pneumococcus 
and 1 due to salmonella); the 9 other episodes have 
been reported previously.3 Investigator-driven 
medical review of previously reported meningitis 
episodes led to reclassification of 1 episode as 
an episode of pneumonia and reclassification of 
4 episodes without cause as 2 episodes of pneu-
mococcal meningitis and 2 of salmonella men-
ingitis. Four of the episodes of meningitis oc-
curred within 30 days after vaccination.

Adverse Events
Unsolicited reports of adverse events within 30 days 
after vaccination were recorded with similar fre-
quency in the RTS,S/AS01 group (79.4%; 95% CI, 
77.2 to 81.5) and in the control group (81.3%; 
95% CI, 78.3 to 84.1). No clinically important 
imbalances were observed (Table S11A in the 
Supplementary Appendix). Information on unso-
licited reports of adverse events related to the 
vaccine or leading to withdrawal within 30 days 
after vaccination is shown in Table S11B in the 
Supplementary Appendix. The frequency of solic-
ited reports of local symptoms was similar 
among infants who received the RTS,S/AS01 vac-
cine and among those who received the menin-
gococcal vaccine and was lower than that ob-
served with the pentavalent vaccine (Table S13 in 
the Supplementary Appendix). Systemic reacto-
genicity was higher in the RTS,S/AS01 group 
than in the control group (Fig. 3, and Table S12 
in the Supplementary Appendix). Postvaccination 
fever was reported after 30.6% of doses (95% CI, 
29.2 to 32.0) in the RTS,S/AS01 group and after 
21.1% of doses (95% CI, 19.4 to 22.8) in the con-
trol group. A temperature higher than 39°C was 
reported after less than 1% of doses. The inci-
dence of mucocutaneous disease was similar in 
the two study groups (Table S14 in the Supplemen-
tary Appendix).
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Figure 2. Cumulative Incidence of a First or Only Episode of Clinical Malaria 
(Primary Case Definition).

The cumulative incidence of clinical malaria in infants 6 to 12 weeks of age 
at enrollment is shown for the 12 months of follow-up after the third dose of 
a study vaccine in the per-protocol population (Panel A) and for the 14 months 
of follow-up after the first dose of vaccine in the intention-to-treat population 
(Panel B).
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IMMUNOGENICITY
Before vaccination, 34.3% and 35.2% of infants in 
the RTS,S/AS01 and control groups, respectively, 
were positive for anti-circumsporozoite antibodies 
but at low titers (Fig. S4 in the Supplementary 
Appendix). One month after the third dose of the 
study vaccine, 99.7% of infants in the RTS,S/AS01 
group were positive for anti-circumsporozoite an-
tibodies, with a geometric mean titer of 209 EU 
per milliliter (95% CI, 197 to 222).

Discussion

This phase 3 trial showed that in young infants, 
the RTS,S/AS01 candidate vaccine provided mod-
est protection against malaria when coadminis-
tered with EPI vaccines. The efficacy of RTS,S/
AS01 reported here is lower than that observed in 
a phase 2 trial involving infants at three of the 
phase 3 trial sites, in which RTS,S/AS01 was co-
administered with EPI vaccines. In that trial, geo-

Table 2. Serious Adverse Events in Infants 6 to 12 Weeks of Age at Enrollment during 14 Months after the First Dose 
of Vaccine (Intention-to-Treat Population).

Variable
RTS,S/AS01 Vaccine

(N = 4358)
Control Vaccine 

(N = 2179)

No. of  
Infants % (95% CI)

No. of  
Infants % (95% CI)

Serious events in all infants

≥1 Serious adverse event 782 17.9 (16.8–19.1) 419 19.2 (17.6–20.9)

≥1 Serious adverse event, excluding malaria 760 17.4 (16.3–18.6) 407 18.7 (17.1–20.4)

≥1 Fatal serious adverse event* 66 1.5 (1.2–1.9) 28 1.3 (0.9–1.9)

≥1 Serious adverse event related to vaccine 4 0.1 (0.0–0.2) 3 0.1 (0.0–0.4)

≥1 Serious adverse event within 30 days  
after vaccination

192 4.4 (3.8–5.1) 96 4.4 (3.6–5.4)

Events with an incidence ≥0.5%†

Pneumonia 302 6.9 (6.2–7.7) 152 7.0 (5.9–8.1)

Gastroenteritis 260 6.0 (5.3–6.7) 139 6.4 (5.4–7.5)

Malaria 184 4.2 (3.6–4.9) 115 5.3 (4.4–6.3)

Anemia 90 2.1 (1.7–2.5) 58 2.7 (2.0–3.4)

Febrile convulsion 82 1.9 (1.5–2.3) 46 2.1 (1.5–2.8)

Bronchiolitis 28 0.6 (0.4–0.9) 21 1.0 (0.6–1.5)

Convulsion 41 0.9 (0.7–1.3) 19 0.9 (0.5–1.4)

Bronchopneumonia 35 0.8 (0.6–1.1) 20 0.9 (0.6–1.4)

Upper respiratory tract infection 36 0.8 (0.6–1.1) 19 0.9 (0.5–1.4)

Salmonella sepsis 26 0.6 (0.4–0.9) 16 0.7 (0.4–1.2)

Malnutrition 29 0.7 (0.4–1.0) 7 0.3 (0.1–0.7)

Sepsis 26 0.6 (0.4–0.9) 10 0.5 (0.2–0.8)

HIV infection‡ 27 0.6 (0.4–0.9) 9 0.4 (0.2–0.8)

Enteritis 11 0.3 (0.1–0.5) 12 0.6 (0.3–1.0)

Urinary tract infection 16 0.4 (0.2–0.6) 10 0.5 (0.2–0.8)

Measles 20 0.5 (0.3–0.7) 7 0.3 (0.1–0.7)

Pyrexia 15 0.3 (0.2–0.6) 11 0.5 (0.3–0.9)

* More than one fatal serious adverse event could be attributed to a single infant if there was more than one underlying 
cause of death (e.g., meningitis and sepsis).

† Events are listed according to the preferred terms in the Medical Dictionary for Regulatory Activities.
‡ HIV denotes human immunodeficiency virus.
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metric mean titers of anti-circumsporozoite anti-
bodies after vaccination were similar to those 
measured here, but vaccine efficacy against clini-
cal malaria was 61.6% (95% CI, 35.6 to 77.1).17 
Although we wish to avoid overinterpretation of 
the results of this previously reported small 
phase 2 trial with wide confidence intervals, it is 
notable that this higher estimate of efficacy 
comes from a study conducted at sites in areas 
with low-to-moderate malaria transmission. It is 
possible that the pooled estimate across the 11 
centers in the phase 3 trial obscures differences 
in vaccine efficacy according to transmission in-
tensity and that these two sets of results are com-
patible with each other.

The efficacy of the RTS,S/AS01 vaccine re-
ported here is also lower than that reported previ-
ously among older children recruited for this trial 
at the same study centers.3 A likely explanation 
for the lower vaccine efficacy among infants is an 
age-dependent differential immune response to 
the vaccine. This concept is supported by the lower 
anti-circumsporozoite antibody titers observed in 
infants (geometric mean titer, 209 EU per millili-
ter; 95% CI, 197 to 222) as compared with titers 
in older children (621 EU per milliliter; 95% CI, 
592 to 652), reported previously.3 Although the 
titer of anti-circumsporozoite antibodies is not 
an established correlate of the level of protection, 

an association with efficacy has been observed in 
several trials.17-21 Infants may have mounted a 
lower immune response than older children ow-
ing to coadministration of RTS,S/AS01 with rou-
tine EPI vaccines, an inhibitory effect of mater-
nally derived anti-circumsporozoite antibodies, an 
absence of priming with hepatitis B vaccine or 
with P. falciparum infection, or the infant’s imma-
ture immune system.

Coadministration of RTS,S/AS01 with the pen-
tavalent vaccine and the oral poliovirus vaccine 
might have resulted in immune interference and 
contributed to the lower anti-circumsporozoite 
antibody titers in the younger infants. Two phase 2 
studies have explored the immunologic response 
to the related RTS,S/AS02 vaccine, either when 
co administered with a diphtheria–tetanus–pertus-
sis–hepatitis B vaccine or when given 2 weeks 
afterward. The geometric mean titer of anti-
circumsporozoite antibodies was lower when vac-
cines were coadministered than when they were 
staggered (70 EU per milliliter [95% CI, 54 to 90] 
vs. 200 EU per milliliter [95% CI, 151 to 265]).20,21 
However, vaccine efficacy against infection was 
similar in the two trials (65.2% [95% CI, 20.7 to 
84.7] during 6 months after vaccination and 65.9% 
[95% CI, 42.6 to 79.8] during 3 months after vac-
cination, respectively).

An absence of priming with hepatitis B vac-
cine or with P. falciparum infection may also have 
contributed to the lower anti-circumsporozoite 
antibody titers. In this trial, infants simultaneously 
received a hepatitis B surface antigen (HBsAg)–
containing combination vaccine and the RTS,S 
vaccine, which contains HBsAg fused as a carrier 
protein to the circumsporozoite protein. Immune 
interference on concurrent administration of sim-
ilar protein components has been described.22 
In contrast, in older children vaccinated against 
hepatitis B, memory T-cell reactivation may have 
enhanced the anti-circumsporozoite antibody re-
sponse to RTS,S/AS01.22 One study showed a 
tendency toward higher anti-circumsporozoite 
antibody responses in children who had been 
vaccinated against hepatitis B than in children 
who had not previously received hepatitis B vac-
cine.23 Maternally derived antibodies can inter-
fere with the immune response in young infants; 
such interference is common with live vaccines, 
such as the measles vaccine, but can also occur 
with some protein vaccines.24,25 Similarly, pas-
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Figure 3. Incidence of Solicited Reports of Adverse Events 
during the 7-Day Postvaccination Period after Each Dose 
(Intention-to-Treat Population).

Solicited reports of adverse events during the 7-day 
postvaccination period were recorded and analyzed in 
the first 200 infants enrolled at each study site.
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sively acquired antibodies to either HBsAg or the 
circumsporozoite components of the RTS,S/AS01 
vaccine might have suppressed immune respons-
es. Finally, although most protein vaccines and 
polysaccharide–protein conjugate vaccines are 
immunogenic in young infants, improved immu-
nogenicity and efficacy have often been achieved 
when vaccination has extended beyond the first 
few months of life.22,26,27

As previously reported in older children,3 sta-
tistical models indicated nonproportionality of 
hazards over time. This could be due to waning 
vaccine efficacy, differential acquisition of natu-
ral immunity, or other factors that may influ-
ence the model,28 such as heterogeneity of expo-
sure, the vaccine effect at the individual level, or 
both.29,30 If vaccine efficacy does wane, this 
might contribute to the lower observed efficacy 
among infants than among older children, espe-
cially because young infants may be less sus-
ceptible to malaria in the immediate postvacci-
nation period owing to maternally acquired 
immunity, fetal hemoglobin, lower exposure, and 
other factors.31

The 11 sites of the phase 3 trial cover a wide 
range of malaria-transmission intensity. The in-
clusion of sites in high-transmission or seasonal-
transmission areas and the large proportion of 
cases of severe and clinical malaria from these 
sites might have contributed to the lower vaccine 
efficacy among infants in this trial than in ear-
lier trials involving infants. The implications of 
the large representation of malaria episodes 
from high-transmission areas may become ap-
parent when site-specific data are analyzed at a 
later date, as specified by the protocol. Esti-
mates of site-specific vaccine efficacy and the 
corresponding estimates of clinical or severe 
malaria episodes averted will help to determine 
what role this vaccine might have in malaria 
control. Exploration of factors that might affect 
vaccine efficacy, including the effect of maternal 
antibodies, the role of immune interference by 
EPI vaccines, the effect of the RTS,S/AS01 boost-
er, and status with respect to previous exposure 
to P. falciparum parasites, will provide crucial in-
formation for the further development of this 
vaccine and for other malaria vaccines under 
development.32

Overall, fatal, or vaccine-related serious ad-

verse events were balanced between the study 
groups. In the previous analysis, which included 
infants and older children, the incidence of men-
ingitis was imbalanced between the RTS,S/AS01 
and control groups.3 The imbalance remains, but 
we now have clarified that the majority of cases 
had a bacterial cause. We will continue to mon-
itor the incidence of meningitis throughout the 
trial. The imbalance in the incidence of rash, 
observed in previous RTS,S studies,12,33 was not 
confirmed in this larger trial.

This phase 3 trial shows efficacy of the 
RTS,S/AS01 vaccine. Data from the remainder of 
this trial and additional studies in progress will 
contribute to the understanding of the complex 
interplay among the intensity of exposure to ma-
laria, the immune response, and vaccine efficacy.
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Malaria vaccines 
 
What is the current status of malaria vaccine research? 
There are currently no licensed malaria vaccines. Over 20 vaccine projects are in clinical trials. Of 
these, the most advanced vaccine is being evaluated in a Phase 3 clinical trial. This vaccine is called 
RTS,S/AS01 and has been developed through a partnership between GlaxoSmithKline Biologicals 
and the PATH Malaria Vaccine Initiative (MVI), with funds from the Bill & Melinda Gates 
Foundation to MVI. The clinical testing of RTS,S is at least 5-10 years ahead of other candidate 
malaria vaccines. RTS,S/AS01 is a vaccine against Plasmodium falciparum, with no protection 
expected against P. vivax malaria. 
 
In what populations is the Phase 3 trial being conducted? 
The Phase 3 trial of RTS,S/AS01 includes 15,460 infants and young children in seven sub-Saharan 
African countries namely Burkina Faso, Gabon, Ghana, Kenya, Malawi, Mozambique, and the 
United Republic of Tanzania. These countries represent a range of different malaria transmission 
settings  in  order  to  be  able  to  determine  the  vaccine’s  usefulness  in  these different settings. There 
are two age groups in the trial. One of these age groups is infants who receive three doses of the 
malaria vaccine together with other routine childhood vaccines at 6, 10 and 14 weeks of age. The 
other age group in the Phase 3 trial is older children aged between 5 and 17 months at first dose of 
RTS,S/AS01. 
 
How well does the RTS,S/AS01 vaccine protect against malaria? 
As of November 2012, two sets of results are available from the Phase 3 trial. The first results were 
released in October 2011 and were in children aged 5-17 months at first immunization. The 
estimated overall efficacy was a 55% reduction in all malaria episodes during the 12 months of 
follow-up, with 47% efficacy against severe, life-threatening malaria estimated in this same age 
group.  Data for children vaccinated aged 6-14 weeks, in co-administration with other vaccines, 
were released in November 2012. Estimated overall efficacy in this age group over 12 months of 
follow-up was 33% for all malaria episodes, and 37% for severe, life-threatening malaria. 
 
So far data from follow-up of children for 1 year after vaccination have been published. There is 
evidence in both age groups that protection declines during this period, and we do not know how 
long the vaccine's protection lasts beyond 1 year. Furthermore, we do not know if a booster dose 
will be needed to enhance protection. No data are available yet indicating whether or not the level 
of protection varies among countries with different intensities of malaria transmission. More 
information on all of these issues should be available by the end of the Phase 3 trial in 2014. 
 
Why is the efficacy apparently different in the 2 age groups?  
 
There has not yet been a detailed analysis to explore possible reasons for the apparent lower 
efficacy when the vaccine is given to infants rather than to older children. Possible factors that may 
relate to these differences include interference by co-administration with other vaccines, maternally 
acquired antibodies, transmission intensity and seasonality.  
 
An initial finding is that lower immune responses are induced by the vaccine in infants aged 6-14 
weeks compared to children aged 5-17 months.  
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The implications of these apparent differences in level of protection according to the age at which 
the vaccine is administered include the need for a thorough assessment of the feasibility, safety and 
effectiveness of different possible schedules and immunization strategies for this vaccine. No 
immunization visits currently exist in malaria-endemic countries to administer all the vaccine doses 
at 5-17 months of age. The new results also place emphasis on the importance of the site-specific 
efficacy and booster dose safety and efficacy information which will become available by 2014.  
 
How is WHO involved in malaria vaccine research efforts? 
WHO's role is to advise and guide the malaria vaccine development activities of the global research 
community. Once Phase 3 clinical trial data become available, WHO convenes its technical group 
to assess the safety and effectiveness of the malaria vaccine, and considers a WHO policy 
recommendation and prequalification, if advised that these are supported by the data. The technical 
group advising WHO on Phase 3 trials of malaria vaccines is the Joint Technical Expert Group on 
Malaria Vaccines, convened by the Immunization, Vaccines, and Biologicals Department and the 
Global Malaria Programme.  
 
Joint Technical Expert Group on Malaria Vaccines  
 
 
Licensing, policy recommendations and prequalification 
 
When could the RTS,S/AS01 vaccine be available for African children? 
If the results from the current Phase 3 trial provide sufficient evidence of the protective effect of the 
vaccine against malaria, RTS,S could be a "first generation" malaria vaccine. This means that 
RTS,S would be partially effective, reducing the number of cases of malaria in vaccinated children, 
but not preventing all episodes of the disease. There are still a number of steps that usually occur 
before new vaccines are introduced into immunization programmes in some endemic countries. 
These steps include: licensure of the vaccine by regulatory authorities; a WHO recommendation for 
use; WHO prequalification (for countries wishing to be supplied through the United Nations, or 
who use WHO prequalification as the basis for procurement eligibility); then decision-making by 
national public health authorities in malaria-endemic countries on introduction and use of the 
vaccine. An affordable price is one of the many additional factors beyond efficacy that will 
influence country decision-making on introduction. 
 
Based on what we know now, and depending on the final trial results, a WHO recommendation for 
use and subsequent prequalification may occur in 2015.  
 
When could the RTS,S/AS01 vaccine be licensed by a regulatory authority? 
The European Medicines Agency (EMA), under a process known as article 58, will perform a 
scientific evaluation of this vaccine and issue what is called "a European scientific opinion". This 
would not be licensure or registration, but provides a scientific opinion which African regulators 
may use to help their own regulatory processes. It will be African national regulatory authorities 
which will consider licensing the vaccine in their jurisdictions. It is not clear when African 
regulators will consider this, but evaluation for licensure becomes relevant when sufficient efficacy 
data for the target population for vaccination become available. 
 
What is article 58 and how does the EMA work with WHO in assessing the RTS,S/AS01 
vaccine? 
Article 58 is a specific legal basis in the European pharmaceutical legislation, allowing the EMA to 
perform an evaluation of medicinal products which are intended to be used only outside the EU to 
prevent or treat diseases of major public health significance.  The same processes are used by the 
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EMA as those used for marketing/registration of European Union (EU) medicinal products. This 
evaluation is performed with WHO and with involvement of the relevant national regulatory 
authorities. RTS,S/AS01 will be submitted to EMA under article 58 because it is being developed 
by an EU manufacturer specifically for targeted populations and against a disease which occurs 
primarily outside the EU. It is not expected that the manufacturer will seek to license this vaccine in 
European countries given its targeted intended use.  
 
When will WHO make a recommendation concerning use of the RTS,S/AS01 vaccine? 
Information  needed  to  make  a  recommendation  for  use  includes  how  long  the  vaccine’s  protection  
lasts, and what the protection level is in different settings in Africa. In making recommendations, 
the efficacy of a booster dose may also be important. According to the vaccine development 
partnership's timelines, the information needed for WHO to make an assessment will become 
available in late 2014, to allow possible recommendation for use in 2015, depending on the results. 
 
Vaccines that are currently licensed against human diseases are caused by either viruses or bacteria. 
Should RTS,S/AS01 be licensed, it will be the first ever licensed vaccine against a parasitic disease 
in humans.  RTS,S/AS01 would therefore be a novel health intervention. The role of WHO, as the 
United Nations health agency, is to fully assess its safety and effectiveness; WHO will recommend 
RTS,S/AS01 if and when all required conditions for such a recommendation have been met. The 
introduction of a new vaccine is a major public health and financial decision that needs to be 
thoroughly assessed.  
 
What is the difference between a WHO recommendation for use and WHO prequalification? 
A WHO policy recommendation is the global equivalent of a national public health authority's 
decision about use of vaccines. Many countries appreciate guidance from the WHO policy 
recommendation process on which vaccines they should seek to introduce in their national 
immunization programmes. Similarly, donor agencies, such as the GAVI Alliance, require a WHO 
recommendation for use before funding procurement of vaccines for developing countries. Before a 
WHO recommendation is made, the vaccine's safety, immunogenicity and efficacy are reviewed by 
WHO technical expert groups and the risk/benefit to vaccinees in potential target countries is 
assessed. The role of new vaccines in the context of existing preventive and treatment measures 
plays a part in this assessment, as does cost-effectiveness.  
 
WHO prequalification ensures that a specific vaccine from a specific manufacturer meets 
international standards of quality, safety and efficacy and is appropriate for the target population. 
Only WHO prequalified vaccines can be supplied to countries through UN agencies.  
 
Malaria control measures 
 
What other interventions exist for malaria control? 
There are many effective interventions now available that can be used to reduce the burden of 
malaria in Africa. These include: prevention through mosquito vector control and use of long-
lasting insecticidal bed-nets and, in some settings, indoor residual spraying with insecticides; 
seasonal malaria chemoprevention in some settings; intermittent preventive treatment for infants 
and during pregnancy; prompt diagnostic testing; and treatment of confirmed cases with effective 
anti-malarial medicines. These measures have dramatically lowered malaria disease burden in many 
African settings. The malaria disease burden can be lowered further by continuing to scale up WHO 
recommended control measures. Available malaria control measures represent some of the most 
cost-effective measures for public health. 
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The potential role of RTS,S/AS01 will be in addition to fully scaled-up access to and use of non-
vaccine malaria preventive measures, prompt diagnostic testing and effective anti-malarial 
medicines. 
 
The need for high quality, safe and effective drugs to treat malaria will continue regardless of any 
deployment of a first-generation malaria vaccine such as RTS,S/AS01.  
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5"Mar"2013"

2013%Update%to%the%Malaria%Vaccine%Technology%Roadmap%1 
%2 
Introductory%text%3 
"4 
This"text"represents"the"result"of"a"review"process"facilitated"by"WHO,"and"working"with"5 
the"malaria"vaccine"funders"group,"to"update"the"vision"and"strategic"goal"of"the"Malaria"6 
Vaccine"Technology"Roadmap."Originally"launched"at"the"2006"WHO"Global"Vaccine"7 
Research"Forum,"and"supported"by"the"malaria"vaccine"funders"group,"the"roadmap"has"8 
formed"a"strategic"framework"underpinning"the"activities"of"the"global"malaria"vaccine"9 
R&D"community."10 
"11 
Substantial"changes"in"malaria"epidemiology"are"now"being"observed"in"many,"but"not"12 
all,"settings"following"reduction"in"malaria"transmission(1)"in"association"with"scalingOup"13 
of"malaria"control"measures."Reduced""transmission"is"associated"with"a"shift"in"the"peak"14 
age"of"clinical"malaria"to"older"children(2)"and"therefore"the"median"age"of"15 
hospitalization"due"to"malaria"has"increased(3,"4)"in"some"settings.%16 
"17 
In"response"to"the"recognition"that"the"epidemiological"and"malaria"control"status"have"18 
changed"markedly"since"2006,"and"acknowledging"substantial"changes"in"the"strategic"19 
direction"for"malaria"research,"the"roadmap"has"been"updated"to"encompass"the"20 
current"goals"of"prevention"of"malaria"disease"and"deaths,"accompanied"by"21 
consideration"of"the"accepted"goals"of"incremental"malaria"elimination"and"ultimately"22 
global"eradication."The"expanded"vision"and"strategic"goals"reflect"these"ambitious"aims"23 
of"the"global"malaria"community.""24 
"25 
The"2015"Landmark"goal"remains"in"place,"unchanged,"as"follows"“By"2015,"develop"and"26 
license"a"first"generation"malaria"vaccine"that"has"a"protective"efficacy"of"more"than"50%"27 
against"severe"disease"and"death"and"lasts"longer"than"one"year.”"Furthermore,"the"11"28 
priority"areas"in"research,"vaccine"development,"key"capacities,"policy"and"29 
commercialization,"all"remain"in"place"unchanged."30 
"31 
The"priority"areas"outlined"in"the"Malaria"Vaccine"Technology"Roadmap"will"be"updated"32 
only"as"necessary"to"reflect"the"new"Vision"and"Strategic"Goals,"and"taking"into"account"33 
the"major"progress"in"many"of"the"areas"since"2006."34 
"35 
It"is"noted"that"the"following"goal"has"been"set"as"an"indicator"of"success"for"the"Global"36 
Vaccine"Action"Plan"of"the"Decade"of"Vaccines"by"the"2012"World"Health"Assembly"37 
“Proof"of"concept"for"a"vaccine"that"shows"greater"than"or"equal"to"75%"efficacy"for"38 
HIV/AIDS,"tuberculosis,"or"malaria"by"2020”."39 
"40 

41 
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Keeping%the%roadmap%up?to?date%in%future%42 
"43 
Further"reviews"of"the"vision"and"strategic"goals"will"occur"at"least"every"5"years"in"light"44 
of"the"epidemiological"and"control"situation"at"that"time"and"progress"in"the"45 
development"of"new"tools"and"technologies."Changes"will"be"made"only"if"necessary.""46 
"47 
The"malaria"vaccine"community"should"work"with"the"malaria"control"and"elimination"48 
communities"to"ensure"products"under"development"are"suitable"for"use"alongside"49 
current"WHO"recommended"malaria"prevention,"diagnostic"and"treatment"measures.""50 
%51 
Vision%52 
"53 

Safe"and"effective"vaccines"against"Plasmodium*falciparum*and"Plasmodium*vivax*that"54 
prevent"transmission,"disease"and"death"to"enable"malaria"eradication"55 

*56 
Strategic%Goals%57 
"58 
By"2030,"license"vaccines"targeting"Plasmodium*falciparum"and"Plasmodium*vivax"and""59 
encompassing"the"following"two"objectives,"for"use"by"the"international"public"health"60 
community

1
:"61 

1) Malaria"vaccines"with"a"protective"efficacy"of"at"least"70O80%
2
"against"clinical"malaria,"62 

suitable"for"administration"to"appropriate"atOrisk"groups"in"malariaOendemic"areas.
3
""63 

2) Malaria"vaccines"that"reduce"transmission
4
"of"the"parasite"and"thereby"substantially"64 

reduce"the"incidence"of"human"malaria"infection"to"achieve"elimination"in"multiple"65 
settings."The"vaccines"should"be"suitable"for"administration"to"people"of"all"ages"in"mass"66 
campaigns

5
""67 

68 

                                                
1
"While"vaccines"that"meet"or"exceed"these"targets"are"acknowledged"as"being"of"major"public"health"significance,"

those"that"do"not"fully"meet"these"targets"may"still"have"substantial"value."Any"licensed,"available"malaria"vaccine"will"

undergo"assessment"for"evidenceObased"policy"recommendation"by"WHO."
2
"Relative"efficacy"estimates"may"be"provided"where"a"vaccine"is"tested"against"a"licensed,"available"first"generation"

malaria"vaccine."In"this"case"WHO"will"evaluate"whether"the"relative"efficacy"estimates"can"be"considered"analogous"

to"absolute"efficacy"of">70O80%"(ie"analogous"to">70O80%"efficacy"from"trials"conducted"with"a"traditional"control"arm)"
3
"The"efficacy"measure"will"be"an"absolute"reduction"in"incidence"of"all"episodes"of"clinical"malaria"over"at"least"2"

years."Booster"doses"will"be"required"no"more"frequently"than"annually."

4
"The"new"transmissionOrelated"strategic"goal"does"not"apply"only"to"sexual"stage/mosquito"antigen"vaccines"but"to"

any"vaccine"capable"of"interrupting"malaria"transmission"."
5
"For"this"goal"the"endpoints"will"be"set"through"the"process"for"development"of"preferred"product"characteristics"for"

malaria"vaccines."Although"these"metrics"are"centrally"important"to"this"goal,"there"is"no"consensus"available"to"set"

the"criteria"at"the"time"of"this"update."
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Background%to%WHO%malaria%vaccine%Preferred%Product%Characteristics%69 
"70 
Vaccine"R&D"should"address"an"unmet"public"health"need."To"do"this,"the"unmet"need"71 
must"be"identified"and"defined,"and"product"development"plans"put"in"place."The"72 
strategic"goals"above"provide"guidance"on"the"two"highest"priorities"in"terms"of"public"73 
health"need"for"malaria"vaccines.""74 
"75 
Two"sets"of"WHO"preferred"product"characteristics"(PPCs)"will"be"developed"in"2013O76 
2014."The"WHO"PPCs"will"provide"guidance"on"the"characteristics"of"malaria"vaccines"77 
that"could"meet"the"two"strategic"goals"of"the"Roadmap,"and"could"be"programmatically"78 
suitable"for"use"in"malariaOendemic"settings."Any"malaria"vaccine"which"becomes"79 
available"for"use"in"malariaOendemic"countries"will"undergo"evidenceObased"policy"80 
assessment"by"WHO"through"the"standard"policy"processes."Those"vaccines"not"meeting"81 
the"WHO"PPCs"are"not"excluded"from"consideration"for"policy"recommendation"and"preO82 
qualification"by"WHO."However"the"PPCs"provide"information"on"the"desired"83 
characteristics"of"vaccines"to"meet"the"public"health"need,"and"to"lower"the"burden"on"84 
developing"country"immunization"and"malaria"control"programmes."85 
"86 
Target%audience%for%this%update:""87 

• The"Vision"and"Strategic"Goals"are"aimed"at"senior"leadership"within"88 
international"and"national"donor,"financing"and"public"health"agencies,"as"well"as"89 
governments"of"malariaOendemic"countries.""90 

• The"Strategic"Goals"are"also"of"interest"to"malaria"vaccine"developers"in"91 
academia,"government"agencies,"publicOprivate"partnerships"and"industry.""92 

• The"WHO"malaria"vaccine"Preferred"Product"Characteristics"are"aimed"at"a"93 
technical"audience"in"research"&"development"in"industry,"publicOprivate"94 
partnerships,"academia"and"government"agencies,"who"have"an"interest"in"95 
development"of"malaria"vaccines"to"meet"the"public"health"need"in"developing"96 
malariaOendemic"countries."97 

98 
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Malaria%Vaccine%Technology%Roadmap%Priority%Areas%99 
"100 
ReOstated"below"are"the"original"11"Priority"Areas."Those"which"are"out"of"date"will"be"reworded"101 
through"a"joint"process"between"WHO"and"the"malaria"vaccine"funders"group."102 
"103 
Research%104 
1."Develop"a"standard"set"of"immunological"assays"with"standardized"procedures"and"reagents"105 
to"enable"comparisons"of"the"immune"responses"of"vaccines."106 
"107 
2."Standardize"clinical"trial"design"and"assessment"to"allow"comparison"of"data"and"to"determine"108 
correlates"of"protection."109 
"110 
3."Use"stateOofOtheOart"approaches,"including"functional"genomics,"to"characterize"the"biological"111 
functions"of"proteins"at"the"interface"of"hostOparasite"interactions"and"to"identify"novel"potential"112 
antigen"candidates."113 
"114 
4."Develop"webObased"informationOsharing"tools"to"strengthen"connections"between"the"115 
laboratory"and"the"clinic."116 
"117 
Vaccine%Development%118 
5."Establish"a"systematic"approach"for"prioritizing"subOunit"vaccine"candidates"using"accepted"119 
preOclinical"criteria."120 
"121 
6."Pursue"multiOantigen,"multiOstage,"and"attenuated"wholeOparasite"vaccine"approaches."122 
"123 
Key%Capacities%124 
7."Establish"readily"accessible"formulation"and"scaleOup"process"development"capacity"for"125 
malaria"vaccines."126 
"127 
8."Build"and"broaden"good"clinical"practice"(GCP)"clinical"trial"capacity"in"Africa"and"other"128 
malariaOendemic"regions"to"accommodate"the"growing"number"of"trials"required"for"malaria"129 
vaccine"development."130 
"131 
Policy%and%Commercialization%132 
9."Establish"and"maintain"countryOlevel"dialogues"to"facilitate"decisionOmaking"on"malaria"133 
vaccine"policy."134 
"135 
10."Secure"sustainable"financing"for"future"procurement"of"vaccines."136 
"137 
11."Develop"novel"regulatory"strategies"to"expedite"approval"while"ensuring"safety."138 

139 
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